
/Hgto^''











U. S. NATIONAL MUSEUM BULLETIN 15 8, PLATE 1

Some Woods Hole Copepods in Color

for description see explanation of plates



SMITHSONIAN INSTITUTION

UNITED STATES NATIONAL MUSEUM
Bulletin 158

THE COPEPODS
OF THE WOODS HOLE REGION

MASSACHUSETTS

BY

CHARLES BRANCH WILSON
Department of Science, State Normal School

Westfield, Mass.

UNITED STATES

GOVERNMENT PRINTING OFFICE

WASHINGTON : 1932

For Bale by the Superintendent of Documents, Washington, D. C. Price 75 cents





A Tribute to the Memory of

Assistant Secretary of the Smithsonian Institution

February 1, 1897. to July 16. 1918



ADVERTISEMENT

The scientific publications of the National Museum include two
series, known, respectively, as Proceedings and Bulletin.

The Proceedings series, begun in 1878, is intended primarily as a

medium for the publication of original papers, based on the collec-

tions of the National Museum, that set forth newly acquired facts in

biology, anthropology, and geology, with descriptions of new forms

and revisions of limited groups. Copies of each paper, in pamphlet
form, are distributed as published to libraries and scientific organi-

zations and to specialists and others interested in the different sub-

jects. The dates at which these separate papers are published are

recorded in the table of contents of each of the volumes.

The series of Bulletins., the first of which was issued in 1875, con-

tains separate publications comprising monographs of large zoologi-

cal groups and other general systematic treatises (occasionally in

several volumes), faunal works, reports of expeditions, catalogues

of type specimens and special collections, and other material of sim-

ilar nature. The majority of the volumes are octavo in size, but a

quarto size has been adopted in a few instances in which large plates

were regarded as indispensable. In the Bidletin series appear vol-

umes under the heading Contributions from the United States Na-

tioTial Herhariumi, in octavo form, published by the National

Museum since 1902, which contain papers relating to the botanical

collections of the Museum.
The present work forms No. 158 of the Bulletin series.

Alexander Wetmore,
Assistant Secretary., Smithsonian Institution.

Washington, D. C, August 16, 1932.
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1. Argulus funduli: a, Male, dorsal; 6, supporting ribs in edge of sucking

disk 13

2. Argulus latus: a, Female, ventral; b, supporting ribs of sucking disk_ 14

3. Argulus catostomi: a, Female, dorsal; 6, supporting ribs of sucking

disk 14

4. Argulus laticauda: a, Female, dorsal; b, supporting ribs of sucking

disk 16

5. Argulus megalops: a, Female, dorsal; b, supporting ribs of sucking

disk 17

6. Argulus alosae: a, Female, dorsal; b, supporting ribs of sucking disk_ 18

7. Calanus tonsus: a, Dorsal surface of female; b, fifth leg 20

8. Calanus hyperboreus: a, Dorsal surface of female; b, fifth leg of male. 21

9. Calanus minor: a, Female, dorsal; 6, fifth leg 22

10. Calanus finmarchicus: a. Female, dorsal; 6, fifth legs 24

11. Calanus helgolandicus: a, Dorsal surface, female; b, male, left fifth leg. 25

12. Megacalanus princeps: a. Female, dorsal; 6, fifth leg 27

13. Neocalanus gracilis, female: o, Dorsal surface; b, end spine of first ex-

opod; c, fifth legs of male 28

14. Undinula vulgaris: a, Second segment of second exopod; b, fifth legs

of male; c, fifth leg of female 30

15. Eucalanus elongatus: a, Female, dorsal; b, fifth legs of male 31

16. Eucalanus altenuatus: a, Female, dorsal; 6, fifth legs of male 32

17. Eucalanus monachus: a, Female, dorsal; b, left fifth leg of male; c,

fourth leg 33

18. Rhincalanus nasutus: a, Female, dorsal; b, fifth leg of female; c, fifth

legs of male 34

19. Rhincalanus cornutus: a, Female, dorsal; b, fifth leg of female; c, male,

fifth legs 36

20. Mecynocera clausi: Female, dorsal 37

21. Paracalanus parvus: a, Male, dorsal; 6, fifth legs, male; c, fifth legs,

female 38

22. Calocalanus pavo: Female, dorsal 40

23. Calocalanus plumulosus : Female, fifth legs 41

24. Clausocalanus arcuicornis: a, Female, dorsal; 6, male, dorsal; c, fifth

legs, male; d, fifth legs, female 42

25. Pseudocalanus minutus: a, Female, dorsal; b, fifth legs, male 44

26. Aetideus armatus: a, Female, dorsal; b, fifth leg, male 45

27. Aetideopsis rostrata: a. Female, dorsal; 6, maxilliped 46

28. Chiridius armatus: a, Female, dorsal; 6, fifth legs, young male; c, fifth

legs, adult male 47

29. Chirundina streetsii: Female, dorsal; 6, fifth legs, adult male 49

30. Chirundina pustulifera: a, Male, dorsal; b, left, and c, right fifth leg of

male; d, female urosome, dorsal 50

31. Gaetanus miles, fevaale: a. Lateral; 6, dorsal 51

vn
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32. Gaetanus kruppii: a, Female, lateral; b, male, fifth legs 52

33. Gaidius tenuispinus: a, Female, dorsal; b, male, fifth legs 53

34. Gaidius brevispinus: a, Female, dorsal; b, fifth legs of male 54

35. Euchirella rostrata: a, Female, dorsal; b, male, fifth legs; c, female,

basipod of fourth leg 56

36. Euchirella messinensis: a, Female, dorsal; b, male, fifth legs; c, basi-

pod of fourth leg of female 57

37. Euchirella pulchra: a. Female, dorsal; b, male, fifth legs; c, female,

basipod of fourth leg ; d, urosome, lateral 58

38. Euchirella curticauda: a, Female, dorsal; b, male, last segment of right

fifth exopod; c, urosome, ventral; d, female, fourth basipod 59

39. Undeuchaeta major: a, Female, dorsal; b, urosome, lateral; c, male,

fifth legs; d, young male, fifth legs 60

40. Undeuchaeta minor: a, Female, dorsal; b, female, urosome, lateral; c,

male, fifth legs 61

41. Euchaeta spinosa: a, Exopod of second leg of female; b, caudal ramus,

ventral; c, female, dorsal 63

42. Euchaeta marina: a, Male, fifth legs; b, female, urosome, lateral; c, fe-

male, dorsal 64

43. Paraeuchaeta norvegica: a, Female, dorsal; b, male, fifth legs; c, uro-

some, lateral 66

44. Paraeuchaeta barbata: a, Female, lateral; b, male, end segments of left

fifth leg 67

45. Xanthocalanus greenii: a, Female, dorsal; b, male, fifth legs; c, end seg-

ment of left fifth exopod; d, female, fifth leg 69

46. Xanthocalanus subagilis: a, Female, fifth leg; b, male, fifth legs 70

47. Xanthocalanus borealis: a, Female, dorsal; b, female, fifth leg; c, male,

fifth legs . 71

48. Xanthocalanus pinguis: a, Male, dorsal; b, female, fifth leg; c, male,

fifth leg 72

49. Xanthocalanus propinquus: a, Male, dorsal; b, male, fifth legs; c,

male, end segment of right fifth leg; d, female, fifth legs 73

50. Cornucalanus chelifer: a, Female, fifth legs; b, male, fifth legs; c,

female, lateral 74

51. Brachycalanus atlanticus: a, Female, dorsal; b, male, young, fifth

legs 76

52. Scaphocalanus magnus: a, Female, fifth legs; b, male, fifth legs; c, fe-

male, dorsal 78

53. Scaphocalanus validus: o, Male, fifth legs; b, female, fifth legs 79

54. Scaphocalanus obtusifrons: a, Female, fifth legs; b, male, fifth legs;

c, female, dorsal 79

55. Scottocalanus persecans: a, Male, dorsal; 6, male, fifth legs; c, female,

fifth legs 81

56. Scolecithrix danae: a, Female, dorsal; b, male, fifth legs 82

57. Scolecithricella minor: a, Female, dorsal; 6, male, fifth legs 84

58. Scolecithricella ovata: a, Female, dorsal; b, female, fifth leg 85

59. Centropages bradyi: a, Female, dorsal; b, female, abdomen, ventral;

c, male, right first antenna; d, male, right fifth leg; e, male, left fifth

leg; /, female, fifth leg 86

60. Centropages typicus: a, Female, dorsal; b, male, dorsal; c, male, right

first antenna; d, male, right fifth leg; e, female, fifth leg 88
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61. Centropages hamatus: a, Male, dorsal; h, female, dorsal; c, female,

abdomen, ventral; d, male, first antenna; e, male, right fifth leg; /,

female, fifth leg 89

62. Diaptomus minutus: a, Female, dorsal; b, female, fifth legs; c, male,

fifth legs 92

63. Diaptomus sanguineus: a, Female, fifth legs; h, male, tip of right first

antenna; c, male, fifth legs 94

64. Diaptomus leptopus: a, Male, dorsal; b, female, fifth legs; c, male,

fifth legs 95

65. Diaptomus spatulocrenatus: a, Female, dorsal; b, spermatophore; c,

female, fifth leg; d, male, dorsal, showing twist to the right; e, male,

fifth legs 97

66. Diaptomus birgei: a, Female, fifth legs; 6, male, fifth legs 99

67. Diaptomus oregonensis: a, Female, dorsal, showing number and ar-

rangement of eggs in single egg-case; b, female, fifth leg; c, male,

fifth legs; d, young male, fifth legs; e, young female, fifth legs; /,

female, vfentral view of urosome 100

68. Pseudodiaptomus coronatus: a, Female, lateral, showing inequality of

the two egg-cases; b, female, fifth legs; c, male, fifth legs; d, young

male, fifth legs 102

69. Temora stylifera: a, Female, dorsal; b, female, fifth legs; c, male, fifth

legs 104

70. Temora longicornis: a, Female, dorsal; 6, male, dorsal; c, male, right

first antenna; d, male, fifth legs; e, female, fifth legs 105

71. Temora turbinata: a, Female, dorsal; b, female, fifth legs; c, male, fifth

legs 107

72. Eurytemora americana: a, Female, dorsal; b, female, fifth legs; c, male,

fifth legs 109

73. Eurytemora hirundoides: a, Female, dorsal; b, female, fifth legs; c,

male, fifth legs HO
74. Eurytemora afinis: a, Female, fifth legs; 6, male, fifth legs 112

75. Eurytemora herdmani: a, Female, fifth legs; b, male, fifth legs 113

76. Eurytemora lacustris: a, Male, fifth legs; b, female, fifth legs; c, female,

abdomen and caudal rami 114

77. Epischura nevadensis: a, Female, dorsal, showing peculiar spermat-

ophore coiled around genital segment; b, young female, fifth legs;

c, adult male, fifth legs; d, male, dorsal; e, young male, fifth legs;

/, adult female, fifth legs 116

78. Metridia brevicauda: a, Female, fifth legs; b, male, fifth legs 118

79. Metridia lucens: a, Male, dorsal; b, female, dorsal; c, female, right

first antenna; d, female, second leg; e, female, fifth legs; /, male,

fifth legs 119

80. Metridia longa: a, Female, dorsal; b, female, fifth legs; c, male, fifth

legs 121

81. Metridia princeps: a, Male, dorsal; b, female, fifth legs; c, male, fifth

legs 122

82. Pleuromamma xiphias: a, Female, fifth legs; b, head, lateral view 124

83. Pleuromamma abdominalis: a, Male, fifth legs; b, female, fifth legs_-_ 125

84. Pleuromamma robusta: a, Female, dorsal; b, female, fifth legs; c, male,

fifth legs 126

85. Pleuromamma gracilis: a, Female, fifth legs; b, male, fifth legs 127

86. Lucicutia grandis: a, Female, dorsal; b, female, fifth leg; c, male, fifth

legs 129
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87. Lucicutia curta: a, Female, dorsal; b, female, fifth leg 129

88. Lucicutia magna: a, Female, dorsal; b, male, fifth legs; c, female, fifth

leg 130

89. Heterorhabdus norvegicus: a, Female, dorsal; b, female, fifth leg; c,

male, fifth legs 132

90. Heterorhabdus spinifrons: a, Female, dorsal; b, female, fifth leg; c,

male, fifth legs 133

91. Heterorhabdus longicornis: a, Female, fifth leg; b, spines on second

segment of fifth exopod; c, male, fifth legs 134

92. Augaptilus filigerus: a, Male, dorsal; b, female, fifth leg; c, d, male,

fifth legs 136

93. Phyllopus bidentatus: a, Female, dorsal; b, female, fifth legs; c, male,

fifth legs 137

94. Candacia norvegica: a, Female, fifth legs; b, male, fifth legs 139

95. Candacia armata: a, Female, dorsal; b, male, dorsal; c, male, right

first antenna; d, male, fifth legs; e, female, fifth legs 140

96. Candacia pachydactyla: a, Female, fifth legs; b, male, fifth legs 141

97. Anomalocera patersonii: a, Female, dorsal; b, male, dorsal; c, male,

right first antenna; d, male, fifth legs; e, female, fifth legs 143

98. Labidocera acutifrons: a, Female, dorsal; b, male, dorsal; c, male, fifth

legs; d, female, fifth legs 145

99. Labidocera nerii: a, Female, dorsal; b, female, fifth legs; c, male, fifth

legs 147

100. Labidocera aestiva: a, Female, dorsal; b, male, dorsal; c, male, right

first antenna; d, e, male, fifth legs;/, female, fifth leg 148

101. Pontella pennata: a, Female, fifth leg; b, male, fifth legs 150

102. Pontella securifer: a, Female, dorsal; b, male, fifth legs; c, female,

fifth leg 151

103. Pontella spinipes: a, Female, dorsal; b, female, fifth leg 152

104. Pontella meadii: a, Male, dorsal; b, female, dorsal; c, male, right first

antenna; d, male, fifth legs; e, female, fifth leg 153

105. Pontella lobiancoi: a, Male, dorsal; b, male, fifth legs; c, female, fifth

legs 155

106. Pontellina plumata: a, Female, dorsal; b, female, fifth leg; c, male,

fifth legs 156

107. Pontellopsis regalis: a, Male, dorsal; b, male, right first antenna; c,

male, fifth legs 158

108. Acartia danae: a, Female, dorsal; b, female, fifth legs 160

109. Acartia tonsa: a, Male, dorsal; b, female, dorsal; c, male, fifth legs;

d, female, fifth legs 161

110. Acartia bifilosa: a, Female, dorsal; b, female, fifth legs; c, male, fifth

legs 162

111. Acartia discaudata: a, Female, dorsal; b, female, fifth legs; c, male,

fifth legs 163

112. Acartia clausii: a, Female, dorsal; b, female, fifth legs; c, male, fifth

legs 164

113. Acartia longiremis: a, Female, dorsal; b, male, fifth legs; c, female,

fifth legs 165

114. Tortanus discaudatus: a, Female, dorsal; 6, male, dorsal; c, male,

right first antenna; d, male, second antenna; e, male, first leg; /,

male, fifth legs; g, female, fifth legs 167

115. Tortanus setacaudatus: a, Female, dorsal; 6, female, fifth legs; c, male,

fifth legs 169
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116. Longipedia coronata: a, Female, dorsal; b, c, male, fifth and sixth legs;

d, female, fifth leg 171

117. Canuella furcigera: a, Female, dorsal; b, female, genital segment,

lateral; c, female, fifth leg 172

118. Ectinosoma normani: a, Female, dorsal; h, female, fifth leg 174

119. Ectinosoma curlicorne: a, Female, dorsal; b, female, fifth leg 174

120. Ectinosoma elongalum: a, Female, dorsal; b, female, fifth leg 175

121. Microsetella norvegica: a, Female, dorsal; b, female, fifth leg; c, male,

first antenna 176
122. Microsetella rosea: a, Female, dorsal; b, female, fifth leg; c, female,

first antenna 177

123. Harpacticus tenellus: a, Female, dorsal; 6, female, fifth leg; c, male,

fifth leg; d, male, maxilliped 183

124. Harpacticus gracilis: a, Female, dorsal; b, female, fifth leg; c, male,

fifth leg; d, male, maxilliped 184
125. Harpacticus chelifer: a, Female, dorsal; b, male, fifth leg; c, female,

fifth leg 185

126. Harpacticus uniremis: a, Male, second endopod; b, male, fifth leg;

c, female, fifth leg 187

127. Zaus goodsiri: a, Female, dorsal; b, female, fifth leg; c, male, first

antenna; d, second antenna; e, fifth leg; /, maxilliped 191

128. Alteutha depressa: a, Male, ventral; b, female, fifth leg; c, female,

caudal ramus 193

129. Parategastes sphaericus: a, Female, lateral; b, female, fifth leg 194
130. Tisbe furcata: a, Male, fifth leg; fe, female, fifth leg 196
131. a, Tisbe furcata, female, dorsal; b, T. longicornis, female, fifth leg;

c, T. wilsoni, female, fifth leg 197
132. Tisbe wilsoni: a, Male, fifth leg; b, female, fifth leg 198
133. Thalestris gibba: a, Female, fifth leg; b, male, fifth leg 202
134. Halithalestris croni: a, Female, fifth leg; b, male, fifth leg 203
135. Microthalesiris forficula: a, Male, endopod of third leg; b, female,

fifth leg; c, male, fifth leg; d, male, first leg 204
136. Microthalesiris littoralis: a, Female, dorsal; 6, female, fifth leg 205
137. Dactylopusia brevicornis: a, Female, dorsal; b, female, fifth leg; c,

male, fifth leg; d, male, sixth leg; e, male, endopod of second leg. 207
138. Dactylopusia tisboides: a, Female, fifth leg; b, male, first leg; c, male,

fifth leg 208
139. Dactylopusia vulgaris: a, Female, fifth leg; b, male, fifth leg 209
140. Pseudothalestris nobilis: a, Female, dorsal; b, female, fifth leg; c, male,

fifth leg; d, male, endopod of second leg 211

141. Pseudothalestris minuta: a, Female, lateral; b, female, fifth leg; c,

male, fifth leg; d, male, endopod of second leg 212
142. Pseudothalestris pygmaea: a, Female, lateral; b, female, fifth leg; c,

male, fifth leg; d, male, endopod of second leg 212
143. Diosaccus tenuicornis: a, Female, dorsal; b, female, fifth leg; c, male,

fifth and sixth legs; d, male, second leg 214
144. Amphiascus obscurus: a, Male, endopod of second leg; b, female, fifth

leg; c, male, fifth leg 217
145. Amphiascus longirostris: a, Male, endopod of second leg; b, female,

fifth leg; c, male, fifth leg 217
146. Amphiascus attenuatus: a, Male, first leg; 6, male, endopod of second

leg; c, female, fifth leg 219
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147. Amphiascus palUdus: a, M e, second leg; h, female, fifth leg; c, male,

fifth leg 220

148. Amphiascus parvus: Female, fifth leg 221

149. Amphiascus cinctus: a. Female, fifth leg; b, male, fifth and sixth legs;

c, male, first leg; rf, male, second leg 222

150. Amphiascus sinuaius: a, Male, second leg; b, female, fifth leg; c,

male, fifth leg - 223

151. Amphiascus hispidus: a, Male, second leg; b, female, fifth leg; c, male,

fifth and sixth legs 226

152. Amphiascus iniermedius: a, Female, dorsal; b, female, fifth leg; c,

rostrum 227

153. Amphiascus commensalis: a, Female, dorsal; b, female, fifth leg; c,

male, fifth leg 228

154. Stenhelia reflexa: a, Female, dorsal; b, male, fifth leg 230

155. Canthocamptus staphylinoides: a, Female, dorsal; b, female, fifth leg; c,

male, fifth leg 232

156. Canthocamptus minutus: a, Male, dorsal; b, female, fifth leg 233

157. Marshia brevicaudata: a, Female, dorsal; b, female, fifth leg; c, female,

first leg; d, female, fourth leg 236

158. Mesochra lilljeborgi: a, Female, fifth leg; 6, male, endopod of third

leg; c, male, fifth leg 238

159. Mesochra pygmaea: a, Female, fifth leg; b, male, endopod of third

leg; c, male, fifth leg 239

160. Nitocra spinipes: a, Female, dorsal; 6, female, first leg; c, female,

fifth leg; d, male, fifth leg 240

161. Nitocra typica: Female, fifth leg 242

162. Ameira simplex: a, Male, first leg; b, male, fifth leg; c, male, first

antenna; d, female, fifth leg 246

163. Ameira tau: a, Female, dorsal; b, female, fifth leg; c, male, fifth leg__ 246

164. Ameira tenuicornis: a, Male, dorsal; b, male, first antenna; c, male,

second antenna; d, male, first leg; e, male, second leg; /, male,

fifth leg; g, female, first antenna; h, female, fifth leg 247

165. Leptastacus macronyx: a, Male, dorsal; b, male, second antenna; c,

male, maxilliped; d, male, fifth leg; e, female, fifth leg 253

166. Evansula inceria: a, Male, dorsal; 6, c, d, e, male, first, second,

third, and fourth legs; /, male, fifth and sixth legs; g, female,

fifth leg 255

167. Laophonte mohammed: a, Female, dorsal; b, female, first antenna;

c, male, first antenna; d, male, second antenna; e, male, maxilliped;

/, female, first leg; g, female, fifth leg; h, i, j, k, male, first, third,

fourth, and fifth and sixth legs 269

168. Laophonte nana: a, Female, dorsal; b, female, first leg; c, female,
•

' fifth leg; d, male, fifth and sixth legs 272

169. Laophonte stromii: a, Female, first leg; b, female, fifth leg; c, male,

fifth and sixth legs 273
170. Laophonte proxima: a, Female, first leg; b, female, fifth leg 274
171. Laophonte cornuta: a, Female, first leg; b, female, fifth leg; c, male,

ffifthleg 275
172. Laophonte longicaudata: a, Female, dorsal; b, female, fifth leg; c, female,

first leg; d, male, fifth leg 277
173. Laophonte horrida: a, Female, dorsal; b, female, fifth leg; c, male,

fifth and sixth legs 280
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lU^^Macrosetella gracilis: a, Female, lateral; 6, male, first antenna; c, male,

fifth leg; d, female, fifth leg 282

175. Macrosetella oculata: a, Male, lateral; b, female, fifth leg; c, male,

fifth and sixth legs --' ^°'^

176 Miracia efferata: a, Female, lateral; h, male, dorsal; c, female, fifth

leg; d, male, fifth leg —— — 285

177. Stenocaris minor: a, Female, fifth leg; b, female, caudal ramus 287

178. Parastenocaris brevipes: a, Female, dorsal; b, female, fifth leg; c, d,

male, third and fifth legs 290

179 Clytemnestra rostrata: a, Female, dorsal; b, female, fifth leg; c, male,

fifth leg TV'""7
180. Tachidius littoralis: a, b, c, Male, first, second, and fourth legs; d,

female, fifth leg; e, male, fifth and sixth legs 295

181. Tachidius brevicornis: a, Female, dorsal; b, female, fifth legs; c, male,

fifth and sixth legs

182. Aegisthus mucronatus: a, Female, dorsal; b, female, fifth leg dU4

183. Metis natans: a, Female, fifth leg; b, male, fifth leg ^06

184 Metis ignaea: a, Female, fifth leg; b, male, fifth leg <iU7

185. Metis jousseaumei: a, Male, first antenna; b, male, first leg; c, male,

fifth leg; d, male, rostrum --

186 Metis jousseaumei: a, Mandibular palp; b, female, lateral; c, maxil-

lipeds; d, rostrum; e, female, fifth leg; /, female, first leg; g, caudal

rami ; h, female, second antenna ; i, female, first antenna ^09

187. Oithona plumifera: a, Male, dorsal ; b, female, fifth leg
^J^

188. Oithona spinirosiris: a, Female, dorsal; b, female, fifth leg
^J^

189 Oithona simUis: a, Male, dorsal; b, female, dorsal; c, male, first antenna dl4

190 a Oithona brevico nis, female, dorsal; b, 0. brevicornis, second exopod;

c Oithonina nana, female, dorsal; d, 0. nana, second exopod 6ld

191. Haiicyclops magniceps: a. Female, dorsal; 5, female, fifth leg; c, male,
^^^

fifth leg " V''
192. Cyclops viridis: a, Male, dorsal; b, male, first antenna; c, male, fifth

and sixth legs; d, female, fifth leg ;--':

193. Cyclops biscuspidatus: a, Male, dorsal; 6, male, fifth and sixth legs; c,
^^^

female, fifth leg
""

194. Microcyclops varicans: a, Male, dorsal; b, male, first antenna; c, male,

fifth and sixth legs; d, female, fifth leg /'V':
195. Microcyclops bicolor: a, Male, dorsal; b, male, fifth leg; c, male, first

^^^

antenna '
,

196. Orthocyclops modestus: a, Male, dorsal; b, male, fifth leg; c, female,
^^^

fifth leg "T": iV

197. Mesocyclops obsoletus: a, Male, dorsal; b, male, first antenna; c, male,
^^^

fifth leg; d, female, fifth leg

198 Macrocyclops fuscus: a, Male, dorsal; b, male, first antenna; c, male,

fifth leg; d, female, apical spines of the fourth endopod -

199. Macrocyclops albidus: a, Male, dorsal; b, male, first antenna; c, male,

fifth leg ; d, male, sixth leg ; e, female, fifth leg ^^^

200. Macrocyclops bistriatus: Female, fifth leg
.""' V'""V""i

201. Eucyclops agUis: a, Male, dorsal; b, c, male, fifth and sixth legs; d, anal
^^^

segment and cuadal ramus ~J','^
"

i"

202. EucycZops prasinus: a, Female, dorsal; &, female, fifth leg; c, male,
^^^

203. Edocycirps" phaiera'tus:'a, Male, first antenna; 6, male, fifth and sixth
^^^

legs; c, female, fifth leg
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204. Paracyclops fimbriatus: a, Female, dorsal; b, female, fifth leg; c,

caudal ramus 343

205. Clausidium dissimile: a, Female, dorsal; h, female, fifth leg; c, male,

fifth leg 344

206. Hemicyclops adherens: a, Female, dorsal; b, female, fifth leg 346

207. Myicola metisiensis: a, Female, dorsal; b, male, maxilliped; c, female,

fifth leg - 347

208. Myicola major: a, Female, dorsal; b, male, maxilliped; c, female, fifth

leg 348

209. Macrocheiron fucicoluni: a, Female, dorsal; b, female, fifth leg, c, apical

claw of second antenna 349

210. Oncaea conifera: a, Female, lateral; b, female, urosome; c, male,

urosome 351

211. Oncaea borealis: a, Female, lateral; b, female, urosome; c, male,

urosome 352
212. Oncaea minuta: a, Female, dorsal; b, female urosome 353
213. Oncaea venusta: a, Female, dorsal; b, male, dorsal; c, second antenna

of female; d, fourth leg of female 353
214. Corycaeus elongatus: a, Female, dorsal; b, female, lateral; c, female,

fourth leg 356
215. Corycaeus obtusus: a, Female, dorsal; b, male, dorsal 357
216. Corycaeus speciosus: a, Female, dorsal; b, male, dorsal 358
217. Corycaeus danae: a, Female, dorsal; b, male, dorsal 359
218. Corycaeus ovalis: a, Female, dorsal; b, male, second antenna 360
219. Corycaeus venustus: a, Female, dorsal; b, male, dorsal 361
220. Corycella carinata: a. Female, dorsal; b, female, lateral 362
221. Sapphirina angusta: a, Female, dorsal; b, second antenna of female;

c, fourth leg of female 365
222. Sapphirina auronitens: a, Female, dorsal; b, female, second antenna;

c, female, fourth leg 366
223. Sapphirina pyrosomatis: a, Female, dorsal; b, female, second antenna;

c, female, fourth leg; d, male, dorsal 367
224. Sapphirina gemma: a, Female, dorsal; b, female, second antenna;

c, female, fourth leg; d, male, dorsal 368
225. Sapphirina ovatolanceolata: a, Female, dorsal; b, female, second

antenna; c, female, fourth leg 370
226. Sapphirina vorax: a, Female, dorsal; b, female, second antenna; c,

female, fourth leg 371
227. Sapphirina scarlata: a, Female, dorsal; b, female, second antenna;

c, female, fourth leg 372
228. Sapphirina nigromaculata: a, Female, dorsal; 6, male, dorsal; c,

second antenna; d, female, fourth leg 373
229. Copilia mirabilis: a, Female, dorsal; b, male, dorsal; c, male, fourth

leg 375
230. Ergasilus manicatus: a, Female, dorsal; b, female, fourth leg 376
231. Ergasilus labracis: a, Female, dorsal; b, female, fourth leg 377
232. Ergasilus centrarchidarum: a, Female, dorsal; 6, female, fourth leg 378
233. Ergasilus funduli: a, Female, lateral; b, female, second antenna 378
234. Tucca impressus: a, Female, dorsal; b, female, fourth leg 380
235. Tucca corpulentus: a, Female, dorsal; b, female, fourth leg 381
236. Artacolax saetiger: a, Female, dorsal; b, female, fifth leg 384
237. Anchistrotos occidentalis : a, Female, dorsal; b, female, fifth leg 385
238. Notodelphys agilis: a, Female, dorsal; b, female, fifth leg _. 387
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239. Doropygus pulex: a, Female, lateral; b, male, lateral; c, male fifth

leg; d, female, fifth leg 390

240. Blakeanus corniger: a, Female, lateral; h, female, first antenna 391

241. Botryllophilus brevipes: a, Female, lateral; b, female, fifth leg 392

242. Monsirilla serricornis: a, Male, dorsal; b, male, end segment of first

antenna 394

243. Monstrilla anglica: a, Male, dorsal; b, male, first antenna 395

244. Cymbasoma rigidum: a, Female, dorsal; b, female, fifth leg 396

245. Caligus curlus: a, Female, dorsal; b, female, fourth leg 399

246. Caligus balistae: a, Female, dorsal; 6, female, fourth leg 400

247. Caligus rufus: a, Female, dorsal; b, female, fourth leg 401

248. Caligus schistonyx: a, Female, dorsal; b, female, fourth leg 402

249. Caligus rufimaculatus: a, Female, dorsal; b, female, fourth leg 403

250. Caligus rapax: a, Female, dorsal; b, female, fourth leg 403

251. Caligus chelifer: a, Female, dorsal; b, female, fourth leg 404

252. Caligus belones: a, Female, dorsal; b, female, fourth leg 405

253. Caligus mutabilis: a, Female, dorsal; b, female, fourth leg 406

254. Caligus pelamydis: a, Female, dorsal; b, female, fourth leg 407

255. Caligus bonito: a, Female, dorsal; b, female, fourth leg 408

256. Caligodes megacephalus : a, Female, dorsal; b, female, fourth leg 408

257. Lepeophlheirus ihompsoni: a, Female, dorsal; b, female, fourth leg 410

258. Lepeophlheirus nordmannii: a, Female, dorsal; b, female, fourth leg-. 411

259. Lepeophlheirus hippoglossi: a, Female, dorsal; b, female, fourth leg-_ 412

260. Lepeophlheirus edwardsi: a, Female, dorsal; b, female, fourth leg 413

261. Trebius tenuifurcatus: a, Female, dorsal; b, female, fourth leg 414

262. Gloiopotes ornatus: a, Female, dorsal; b, female, fourth leg; c, male,

dorsal; d, male, first leg; e, male, second antenna 415

263. Alebion glaber: a. Female, dorsal; 6, female, fourth leg 420

264. Alebion gracilis: a. Female, dorsal; 6, maxilliped 421

265. Alebion fuscus: a, Female, dorsal; 6, female, third leg 422

266. Alebion carchariae: Female, dorsal 422

267. Perissopus communis: a, Female, dorsal; b, male, dorsal 425

268. Echlhrogaleus denticulatus: Female, dorsal 429

269. Echlhrogaleus lorpedinis: Female, dorsal 429

270. Dinemalura producta: Female, dorsal 431

271. Dinemalura latifolia: Female, dorsal 432

272. Pandarus smilhii: a, Female, dorsal; b, male, dorsal 434

273. Pandarus cranchii: a, Female, dorsal; b, male, dorsal 435

274. Pandarus bicolor: a, Female, dorsal; b, male, dorsal 436

275. Pandarus sinualus: a, Female, dorsal; b, male, dorsal 437

276. Nesippus alatus: a, Female, dorsal; b, male, dorsal 439

277. Parapandarus nodosus: a, Female, dorsal; b, male, dorsal 441

278. Cecrops latreillii: a. Female, dorsal; 6, male, dorsal 442

279. Orlhagoriscicola muricata: a, Female, dorsal; b, male, dorsal 444

280. Philorthragoriscus serratus : a, Female, dorsal; b, male, dorsal 445

281. Anthosoma crassum: a, Female, dorsal; b, male, dorsal 447

282. Lernanthropus paenulatus: a, Female, dorsal; b, male, dorsal 450

283. Lernanlhropus pomalomi: a, Female, dorsal; b, male, dorsal 451

284. Lernanthropus brevoortiae: Female, dorsal 452

285. a, Pseudocycnus appendiculalus, female, dorsal; b, P. buccatus, female,

dorsal; c, Haischekia hippoglossi, female, dorsal; d, H. hippoglossi,

male, dorsal 475
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286. a, Dichelesthium oblongum, female, dorsal; b, Peniculus clavatus,

female, lateral; c, P. clavatus, first and second antennae 478

287. Lernaeenicus radiatus: a, Female, lateral; h, female, second maxilla. 481

288. Lernaeenicus polyceraus: a, Female, lateral; 6, female, one of each of

the four pairs of legs 482

289. Lernaeenicus affixus: a, Female, dorsal; 6, female, second antenna;

c, female, maxilla 483

290. Lernaeenicus longiventris: a, Female, lateral; 5, female first and

second antennae 483

291. Sarcotretes lobatus: a, Female, dorsal; b, female, first and second

antennae 485

292. Lernaeocera branchialis: a, Female, lateral; 6, female, horns, dorsal

view 486

293. Lernaeolophus suUanus: a, Female, lateral; b, female, first and second

antennae 487

294. Haemobaphes cyclopterina: a, Female, lateral; b, female, antennae and
mouth parts 488

295. a, Pennella filosa, female, dorsal; b, P. filo'sa, four pairs of legs;

c, P. instructa, female, ventral; d, P. orthagorisci, female, ventral. 490

296. a, Blias prionoti, female, with male, lateral; b, Oralien triglae, female,

dorsal; c, 0. triglae, male, lateral 494

297. a, Pseudochondracanthus diceraus: female, dorsal; b, P. diceraus

male, lateral; c, Chondracanthus cottunculi, female, dorsal 496

298. Chondracanthus merluccii: a. Female, dorsal; b, male, lateral; c,

female, first antenna; d, female, second antenna; e, female, second

maxiUa 498
299. o, Acanthochondria depressa, female, dorsal; b, A. galerita, female,

dorsal; c, A. phycidis, female, dorsal 503
300. a, Thysanote pomacanthi, female, ventral; b, Charopinus bicaudatus,

female, lateral; c, C. bicaudatus, female, second maxilla 510
301. Charopinus bicaudatus: a, Male, lateral; b, male, second antenna; c,

male, first maxilla; d, male, second maxiUa; e, male, maxilliped 512
302. Clavella uncinata: a, Female, lateral; b, male, lateral 514
303. Clavella insolita: Female, lateral 514
304. Clavella pinguis: a, Female, lateral; b, male, lateral 515
305. Clavellodes rugosa: a, Female, dorsal; b, male, lateral 516
306. Clavellisa spinosa: a, Female—head ventral, trunk dorsal; b, male,

lateral 518
307. Clavellisa cordata: a, Female, ventral; b, male, lateral 519
308. Parabrachiella rostrata: a. Female, lateral; b, male, lateral 520
309. Brachiella concava: Female, lateral 521
310. Brachiella mitrata: Female, lateral 522
311. Brachiella elegans: a. Female, lateral; b, male, lateral 523
312. Brachiella gulosa: a. Female, lateral; b, male, lateral 523
313. Rebelula bouvieri: a. Female, ventral; fe, male, lateral 529
314. Rebelula gracilis: Female, ventral 529
315. Sphyrion lumpi: a, Female, dorsal; b, male, lateral 531
316. Philichthys xiphiae: a. Female, dorsal; 6, male, dorsal 532
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1. a, Chondracanthus merlucii, female, dorsal; b, Chappaquiddicka pulchella, new
genus, new species, female, dorsal; c, Doropygus laticornis, female, lateral:

d, Elytrophora atlantica, female, dorsal; e, Sapphirina scarlata, male, dorsal;

/, Diaptomus leptopus, female, dorsal.

Following page 624

2. Arenosetella spinicauda, new species: a, Female, dorsal; b, male, dorsal;

c, female, first antenna; d, male, first antenna; e, female, second antenna;

/, mandible and palp; g, second maxilla; h, first leg; i, fourth leg; j, female,

fifth leg; k, male, fifth leg; I, dorsal surface of anal segment of abdomen,

showing claws.

Arenosetella fissilis, new species: m, Female, dorsal; n, second antenna; o,

first leg; p, dorsal surface of anal segment of abdomen, showing claws.

3. Zausodes arenicolus, new genus, new species: a, Female, dorsal; b, male,

dorsal; c, female, first antenna; d, male, first antenna; e, female, second-

antenna; /, mandible and palp; g, second maxilla; h, maxilliped; i, female,

first legs; j, male, first legs; k, I, m, female, second, third, and fourth legs;

n, male, fourth exopod; o, female, fifth leg; p, male, fifth leg.

4. Chappaquiddicka pulchella, new genus, new species: a, Male, dorsal; b, female,

first antenna; c, male, first antenna; d, second antenna; e, first maxilla;/,

second maxilla; g, maxilliped; h, i, j, k, first, second, third, and fourth legs;

I, fifth leg; m, male, fifth leg; o, male, sixth leg, p, male, mandible and palp.

5. Amphiascus dactylifer, new species: a, Female, dorsal; b, female, urosome,

lateral, showing spermatophore; c, female, fifth leg; d, female, first leg;

e, male, first antenna; /, male, first leg; g, male, second leg; h, male, fifth

leg.

6. Stenhelia arenicola, new species: a, Female, dorsal; b, second antenna; c,

mandible with palp; d, second maxilla; e, maxilliped; /, first leg; g, fourth

leg; h, fifth leg.

7. Attheyella bicolor, new species: a, Female, dorsal; b, first antenna; c, second

antenna; d, maxilliped; e, first leg; /, third leg; g, fourth leg; h, fifth leg;

i, male, first leg; j, third leg; k, fourth leg; I, fifth leg; m, caudal rami; n,

first antenna.

8. Nitocra chelifer, new species: a, Female, dorsal; b, female, first antenna; c,

male, first antenna; d, second antenna; e, maxilliped; /, male, first leg; g,

female, first leg; h, second leg; i, fourth leg; j, fifth leg; k, male, fifth leg.

9. Paraleptastacus brevicaudatus, new genus, new species: a, Female, dorsal;

b, male, dorsal; c, female, first antenna; d, male, first antenna; e, second

antenna; /, second maxilla; g, maxilliped; h, female, first leg; i, j, k, I,

second, third, fourth, and fifth legs; m, n, o., p, male, second, third, fourth,

and fifth and sixth legs.

10. Paraleptastacus katamensis, new species: a. Female, dorsal; b, male, dorsal;

c, female, first antenna; d, male, first antenna; e, second antenna;/, second

maxilla; g, maxilliped; h, female, fourth leg; i, female, fifth leg; /, male,

first leg; k, male, second leg; I, male, fifth and sixth legs.

11. Emertonia gracilis, new genus, new species: a, Female, dorsal; 6, male, dor-

sal; c, female, first antenna; d, male, first antenna; e, second antenna;

/, g, h, i, j, female, first, second, third, fourth, and fifth legs; k, male,

maxilliped; I, m, n, first, fifth, and sixth legs.

12. Quintanus tenellus, new genus, new species: a. Female, dorsal; b, female,

first antenna; c, male, first antenna; d, mandible and palp; e, second

antenna;/, maxilliped; g, h, i, j, k, female, first, second, third, fourth, and

fifth legs; I, male, fifth leg.

71937—32 2
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13. Goffinella stylifer, new genus, new species: a, Female, dorsal; b, male, dorsal;

c, female, first antenna, d, male, first antenna; e, second antenna;/, second

maxilla; g, female, maxilliped; h, male, maxilliped; i, j, k, I, m, female,

first, second, third, fourth, and fifth legs; n, male, fifth leg.

14. Laophonte talipes, new species: o, Female, dorsal; 6, male, dorsal; c, female,

first antenna; d, male, first antenna; e, second antenna;/, g, h, i, j, female,

first, second, third, fourth, and fifth legs; k, I, m, n, o, male, first, second,

fourth, fifth, and sixth legs.

15. Laophonte manifera, new species: a, Female, dorsal; b, male, first antenna;

c, second antenna; d, female, first leg; e, /, g, male, second, third, and fourth

legs; h, female, fifth leg; i, male, fifth and sixth legs.

16. Laophonte capillata, new species: a, Female, dorsal; b, first antenna; c,

second antenna; d, maxilliped; e, /, g, h, i, first, second, third, fourth,

and fifth legs; j, k, I, m, n, male, first, second, third, fourth, and fifth legs.

17. Stenocaris arenicola, new species: a, Male, dorsal; b, first antenna; c, second

antenna; d, maxilliped; e, /, g, first, second, and fourth legs; h, basipod of

second leg, with chela on its anterior surface; i, fifth leg; /, sixth leg.

18. D'Arcythompsonia parva, new species: o, Male, lateral; b, first antenna;

c, second antenna; d, e, /, first, second, and fourth legs; g, caudal rami.

19. Rathbunula agilis, new genus, new species: a, Female, dorsal; b, female,

lateral; c, female, first antenna; d, male, first antenna; e, second antenna;

f, first maxilla; g, second maxilla; h, mandible and palp; i, maxilliped;

/, k, I, m, n, female, first, second, third, fourth, and fifth legs; o, fifth and
sixth legs of male.

20. Rathbunula curticauda, new species: a. Female, dorsal; b, male, dorsal;

c, female, first antenna; d, second antenna; e, /, g, h, first, second, fourth,

and fifth legs; i, male, fifth leg.

21. Echinocornus pectinatus, new genus, new species: a, Female, dorsal; b, male,

dorsal; c, female, first antenna; d, male, first antenna; e, second antenna;

/, maxilla; g, maxilliped; h, i, j, k, female, first, second, fourth, and fifth

legs; I, male, fifth leg; m, urosome, lateral.

22. Cydopina agilis, new species: a, Female, dorsal; b, male, dorsal; c, female,

first antenna; d, male, first antenna; e, mandible and palp; /, second max-
illa; g, maxilliped; h, i, j, k, female, first, second, fourth, and fifth legs;

I, male, fifth leg.

23. Bomolochus teres: a, Female, dorsal; b, fifth leg.

Bomolochus albidus, new species: c, Female, dorsal; d, first antenna; e, second
antenna; /, mandible, first and second maxilla; g, maxilliped; h, first leg;

i, fourth leg; j, fifth leg.

24. Doropygus laticornis, new species: a. Female, lateral; b, male, dorsal; c,

female, first antenna; d, second antenna; e, second leg; /, fifth leg; g, anal
segment and caudal rami.

25. Elytrophora atlantica, new species: a. Female, dorsal; h, male, dorsal; c,

female, second antenna; d, male, second antenna; e, maxilla; /, maxilliped;

g, female, first leg; h, second leg; i, fourth leg.

26. Alebion crassus, new species; a, Female, dorsal; b, male, dorsal; c, maxilliped;

d, first leg; e, second leg.

27. Echthrogaleus coleoptratus : a, Female, dorsal; b, second antenna; c, maxilliped;
d, male dorsal; e, second antenna;/, maxilliped.

28. Lernanthropus longipes, new species: a, Female, dorsal; b, urosome, showing
caudal rami and spermatophores; c, first antenna; d, second antenna; e,

first maxilla; /, second maxilla; g, maxilliped; h, first legs; i, second legs;

j, female, lateral.
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29 Kr^yeria gracilis, new species; a, Female, dorsal; h, male, dorsal; c, first

antenna; d, second antenna; e, second maxilla; /, maxiUiped; g, female,

first leg; h, male, fourth leg.

30 Kr^yma papillipes: a, Female, dorsal; 6, male dorsal; c, first antenna; d,

second antenna; e, maxiUiped; /, female, first leg; g, papillae on middle

endopod segment; h, fourth leg; i, papillae on middle endopod segment.

Kr^yeria lineata: j, Female, dorsal; k, second antenna; I, maxilliped; m,

31 Krfiyerina nasuta, new genus, new species: a, Female, dorsal; b, male, dorsal;

c, first antenna; d, second antenna; e, second maxilla; /, maxilliped; g, h,

i j, first, second, third, and fourth legs; k, egg string.

Kr<^yerina elongata, new species: I, Female, dorsal; m, first antenna; n, second

antenna; o, maxilliped; p, first leg.

32. iVemests lamna: a, Female, dorsal; b, male, dorsal; c, female, second antenna;

d, second maxilla; e, maxilliped; /, g, h, i, first, second, third, and fourth

legs; j, k, I, male, first, third, and fourth legs; m, male, ventral plate on

genital segment.

33. Nemesis atlantica: a, Female, dorsal.

Nemesis pallida: h, Female, dorsal; c, male, dorsal; d, first antenna; e, second

antenna; /, second maxiUa; g, h, i, j, k, first, second, third, fourth and

fifth legs; I, second antenna of male; to, second maxiUa; n, maxilliped;

0, fifth leg; p, male, side view of genital segment, showing ventral plate.

34. Eudaciylina spinifera, new species: a, Female, dorsal; b, first antenna;

c, second antenna; d, second maxilla; e, maxiUiped; /, g, h, t, first, second,

third, and fourth legs.

35 Eudactylinodes uncinata, new genus, new species: a, Female, dorsal; 6, male,

dorsal; c, female, first antenna; d, first leg; e, fifth leg; /, male, first an-

tenna; g, second antenna; h, second maxiUa; i, maxilliped; j, k, I, m, first,

second, third, and fourth legs.

Eudactylinodes nigra: n, Female, dorsal.

36. Eudacttjlinella alba, new genus, new species: a, Female, dorsal; b, female,

lateral; c, male, dorsal; d, female, first antenna; e, second antenna; g,

second maxiUa; h, maxilliped; i, j, k, I, first, second, third, and fourth legs.

37. Acanthochondria exilipes, new species: a. Female, dorsal; b, male, lateral;

c, female, first antenna; d, first leg, e, second leg.

Acanthochondria flurae: f, Female, dorsal; g, male lateral; h, female, first

antenna; i, mandible;;, maxiUa; k, male, second antenna; I, second maxiUa;

TO, maxilliped; n, first leg.

38. Chondracanthodes deflexus, new genus, new species; a, Female, dorsal; b,

female, lateral; c, male, lateral; d, female, second antenna; e, mandible;

/, maxiUa; g, maxiUiped; h, male, first antenna; i, second antenna; j,

maxUla; k, I, female, first and second legs; to, n, male, first and second legs.

39. Chondracanthopsis nodosus, new genus; a, Female, dorsal; b, male, lateral;

c, female, second antenna; d, maxiUa; e, maxiUiped;/, first leg; g, second leg.

40. Paeon elongatus, new species; a. Female, head ventral, trunk dorsal; b, male,

lateral; c, female, head, ventral view enlarged; d, second antenna; e,

maxiUiped; /, male, second antenna; g, first maxiUa; h, second maxiUa;

i, maxillipeds.

41. Paeon elongatus, development stages: a. Newly hatched metanauplius,

ventral; b, copepodid stage, dorsal; c, first antenna; d, second antenna;

e, mouth parts, ventral; /, second maxiUa; g, maxUUped; h. first leg; i,

second leg.





THE COPEPODS OF THE WOODS HOLE REGION
MASSACHUSETTS

'By Charles Branch Wilson

Department of Science, State Normal School, West field, Mass.

INTRODUCTION

LIMITS OF THE AREA STUDIED

The Woods Hole region as considered in this report includes the

whole of Cape Cod, Mass., and all tlie islands south of it and those

portions of the surrounding ocean between latitude 40° and 42° N.

and between longitude 69° and 72° W. The area is thus approxi-

mately 200 miles wide and 150 miles long, and its limits have been de-

termined by the sources of the material upon which this bulletin is

based. Any reduction of the area would of necessity eliminate some

of the excellent material gathered during the earliest cruises of the

Fish Hawk and the Alhatross. As these were all included in the

notes and drawings made by Dr. Eichard Rathbun, it has been

deemed best to keep the collection intact.

COPEPODS INCLUDED

This report comprises a study of marine, brackish-water, and fresh-

water co^Depods—free-swimming, commensal, semiparasitic, and par-

asitic species. The region lies just at the latitude where the northern

and southern faunas meet and overlap. It contains, therefore, cope-

pod representatives of three distinct plankton faunas. The first of

these are the intrinsic species of the area itself, especially of the ponds

and the beach sands, and they constitute the great majority of the

present list. Then there are northern species, which have been

brought down by various currents from the Bay of Fundy, the

Gulf of St. Lawrence, or even farther north, and these make up the

list of northern stragglers. Finally there are southern species,

brought up fom the tropical Atlantic by the Gulf Stream, which
may properly be regarded as tropical visitors.

1
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LISTS PREVIOUSLY PUBLISHED

The first list of copepods from the Woods Hole region was made
by Dr. W. M. Wheeler and was published in the Bulletin of the

United States Bureau of Fisheries for 1899, which appeared on

August 30, 1900. It contained 30 species and was entirely confined

to free-swimming marine forms.

The second list appeared as two papers by Dr. L. W. Williams

upon the copepods of the Narragansett region of Khode Island.

The first paper was published in the American Naturalist (vol.

40, 1906) and included 28 species, 26 of which were free swimming,

the other two parasitic.

The second Williams paper appeared in the Thirty-seventh Annual
Report of the Commissioners of Inland Fisheries of Rhode Island,

1907, and contained 43 species of copepods. Of these, 8 were para-

sitic, 3 were fresh-water species of the genus Cyclops^ and the rest

were free-swimming marine forms.

The third list was published by Dr. R. W. Sharpe in the Proceed-

ings of the United States National Museum (vol. 38, 1910). It

included all the species in the preceding lists and enough others to

bring the total up to 59.^

Dr. C. J. Fish published a fourth list in 1925 in volume 41 of the

Bulletin of the Bureau of Fisheries. His observations were practi-

cally confined to Great Harbor, Woods Hole, and his list contained

42 species, 12 of which had not been previously reported. These
were all free-swimming marine forms with the exception of a single

parasitic species. If the 12 new forms be added to Sharpe's list of

59 they bring the total up to 71.

In addition to these regular lists there have been published various

papers by the present author on North American parasitic copepods,

including a number of parasitic species collected at or near Woods
Hole. These are found to represent in all 77 species, and if they be
added to the above total of 71 they bring the number of copepods of

all kinds, thus far reported from the region now under discussion, up
to 148. In the present paper the number has been increased to 373
species divided into 178 genera.

SOURCE OF THE PRESENT MATERIAL

During the summers and early in the autumns of the years from
1881 to 1885, inclusive. Dr. Richard Rathbun, late assistant secretary

of the Smithsonian Institution, made an extensive collection of cope-
pods in the region around Woods Hole. A portion of his specimens
were obtained by surface towing, and the remainder were taken

1 By some curious mistake Sharpe included a species, Bradya litnlcola, reported by
Herrick from the coast of the Gulf of Mexico.
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during the trawling and dredging operations carried on by the two

steamers, the Fish Hawk and the Alhatross, newly purchased at that

time by the Bureau of Fisheries. This collection made by Doctor

Rathbun forms the basis of the present paper and has been supple-

mented from various sources. The Bureau of Fisheries' station at

Woods Hole has contributed its entire collection of local copepods

gathered since 1885. Most of the vials in this collection are labeled

in the handwritings of Vinal Edwards and Eobert Goffin, and they

have added many interesting species that would have otherwise

remained undiscovered. The investigation of the various fresh-

water, brackish, and salt-water ponds was begun by Doctor Rathbun,

but has been conducted chiefly by the present author. Here again

whatever success has been achieved has been due in large measure

to the facilities afforded by the Bureau of Fisheries. There should

also be mentioned the investigation of the beach sands, which is

discussed elsewhere (p. 6) and which added many new and inter-

esting copepods to the fauna of the region.

EXCEPTIONAL FEATURES OF THE MATERIAL

The material thus accumulated possesses certain exceptional

features. In the first place Doctor Rathbun examined his speci-

mens carefully and made extensive notes upon each of them while

they were still alive. He paid especial attention to their living

coloration, and the word pictures he drew of their wonderful com-

binations of color are fully as vivid and realistic as the painted

reproductions in Giesbrecht's famous monograph on the fauna and

flora of the Gulf of Naples. These color notes were turned over

to the present author with the specimens and are here published

as nearly verbatim as has been possible. They give us accurate

information about the appearance of many of our common Ameri-

can species, which are otherwise known only by some structural

characteristic. Such color descriptions are especially timely in

view of the fact that the great majority of investigators who have

worked with copepods have seen only preserved material, which
gave them no idea of the natural colors. Even such an exhaustive

work as that recently published by Sars upon the Crustacea of

Norway is obliged to record repeatedly " Color not yet ascertained,"

after a detailed structural description.

The second remarkable feature of the present collection is the

large number of species that have never before been reported from
this Woods Hole region. Indeed, for many of them this consti-

tutes the first record of the species anywhere along the Atlantic

shores of North America. This question naturally arises : How
does it happen that so many species escaped the attention of those

investigators who published the lists already mentioned? The
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first answer is suggested by a perusal of the notes and records made
by Doctor Eathbun and his associates. They were exceptionally

thorough in their search, and their task w\as accomplished long be-

fore the introduction of any agitation in reference to an 8-hour

working-day. Several of the hauls with both the trawl and the

townet are recorded as having been made as early as at 4.30 o'clock

in the morning, while others came as late as 9.30 in the evening on

the same day. Evidently in the interests of science a 17-hour day

was not deemed impossible by those enthusiasts. Casual hauls made
during the ordinary working hours might well fail to include certain

species that could be obtained early in the morning or late in the

evening.

A second and far more potent answer to the question is to be

found in the use of a device designated as " trawl wings." Many of

the species in the present list that are new to the Woods Hole region

were captured in the trawl wings. It becomes, therefore, of scien-

tific interest to know what this device was and how it was used.

Doctor Rathbun has clearly explained this in a manuscript entitled

"Manual of Collecting," which was compiled shortly after the

copepods were collected but was never published. It still remains

in the possession of the United States National Museum, and from it

the following is quoted

:

Tratvl wings.—It is now customary in the dredging work of the Fish Com-
mission to use two winglike attachments to tlie beam trawl. These trawl

wings, as they are called, consist of a bag-shaped and rather coarse net, at-

tached to a rectangular iron frame, suspended from a bar on each side of the

trawl, and in which, when in use, a fine towing net is inserted. The object of

the trawl wings is to afford a means of capturing the small free-swimming

animals, which often live in extreme abundance just above the bottom, and
which, when taken in the trawl net proper, are washed through the coarse

meshes, or lost sight of in the heterogeneous mass of large specimens mingled
with the bottom mud and sand. The quantity of fine material brought up by
the wings is frequently surprising, especially to one who has never seen them
used before, and the slight additional expense of supplying them will cei*tahily

be repaid to the collector many times over.

As an instance of their value the writer will say that he has rarely seen

a specimen of free-swimming copepod brought up from deep water in either

the dredge or beam trawl proper, while from a single haul of the trawl wings in

depths of 100 to 1,000 fathoms, it has been no uncommon occurrence to obtain

from one-fourth to one-half a pint of clear copepods mingled with other forms
of small crustaceans, both adult and larval stages, small annelids, free-swim-
ming mollusks, etc. After having carefully examined the contents of several

hundred hauls of the beam trawl with wing attachments during three or four

years, the writer can safely assert that the material brought up in the wings
is almost entirely additional to that obtained from the trawl net, and further-

more the contents of the wings reach the surface in far better condition than
the large specimens in the trawl net. In fact, they seldom appear to have
received any harder usage than the contents of a towing net skimming the sur-

face behind a sailboat or a rowboat. The trawl wings have already added
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several hundred species of small anihials to the deep-water fauna off the New
England coast, and their use is strongly recoaimended to all deep-sea explorers.

It can never be known just how much of the material taken in the trawl wings

comes from the bottom, as many specimens are undoubtedly captured by them
on their passage from the bottom to the surface. It seems fair to presume,

however, that the greater part of what they contain was actually taken at the

bottom, as many repeated experiments with the towing net attached to the

dredge rope at numerous intermediate depths have always failed to discover

anything like the same abundance of life.

The trawl wings were first suggested by Capt. H. C. Chester, of the Fish
Commission in ISSO, and under his supervision the first pair was constructed

and put to use in that year on the steamer Fish Haiok. The trawl wings have

seldom been known to foul in the descent and very rarely take in any of the

bottom sand or mud. The contents consist almost invariably of nothing but

small forms of animal life, which after they have been transferred to a bucket

or dish of clear water may be examined like surface towings.

In addition to recording color notes, Doctor Rathbim dissected

and mounted the appendages of many species, and there are 150 of

his microscope slides in as good condition as when they were first

made. These have been of great assistance in determining species,

especially in a few instances where only a single preserved specimen

was left. Accurate drawings were also made from these slides and

from the entire copepods. The present author has already published

a long list of these drawings in connection with the parasitic species.

There are here added those belonging to the free-swimming forms,

not quite so numerous, but many of them possessing exceptional

value.

If all this wealth of material be considered in connection with the

several papers that Doctor Rathbun published, it can easily be seen

that he would have become one of the foremost authorities upon cope-

pods, had not his executive duties compelled him to give up research

work. It is, therefore, eminently appropriate that the present paper,

which embodies so much of his work, be dedicated to his memory.

PONDS OF THE AREA

Another good reason for the increase in the number of species

recorded in the present list may be found in the fact that here for

the first time an ejffort has been made to examine the plankton of

the ponds as well as that of the ocean. If one consults a good map of

this region, for example the contour maps of the United States Geo-

logical Survey, one of the first impressions received is that of the

remarkable abundance of small ponds. Beginning at Woods Hole

itself and continuing along the southern shore of the cape to

Chatham and then north to Provincetown, there is an almost contin-

uous succession of ponds of every description. Large ponds and

small ponds with those of moderate size; ponds filled with fresh

water, with brackish water, and with salt water; ponds whose entire
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areas possess the same salinity and mineral contents; ponds into

whose inland ends run streams of fresh water large enough to be

called rivers, while the other ends open directly into the ocean
;
ponds

virtually large tide pools, into which the tide flows and ebbs twice a

day, and during a longer or shorter interval remains at the same

level; ponds filled with fresh water the greater portion of the year,

but into which the neap tides pour salt water every spring and fall

;

ponds whose bottoms are composed of mud so soft that it is impossi-

ble to wade in them
;
ponds with bottoms of hard sand and gravel

;

and ponds whose bottoms are continuous ledges of solid rock.

The same variety of ponds is found around the shores of Marthas
Vineyard, Chappaquiddick Island, and Nantucket. The largest of

these ponds on Marthas Vineyard is called Edgartown Great Pond.

From its inland end is pumped Edgartown's supply of drinking

water, while the outer end periodically opens into the Atlantic.

Away from the shores of Cape Cod and the islands is another

series of ponds, all of which are filled with strictly fresh water.

These are of glacial origin and show a similar variation in size, in

the quantity of vegetation they contain, and in the kind of bottom.

Under such diverse conditions it would naturally be expected that

the plankton would vary greatly, and such we find to be the case.

The faunas of these ponds are almost entirely made up of species

unlike those of the neighboring ocean, and no two of the lists are

alike. As a result these ponds have contributed a very large num-
ber of species new to the region and several species new to science.

(See Appendix A, p. .534, for list and description of the ponds of

the area.)

SAND BEACHES OF THE AREA

At first the idea of sand as a habitat for copepods seems absurd,

but from the very beginning of plankton investigation it has been
known that many copepods persistently remain on or near the bot-

tom. Other species are known to inhabit marine algae, and still

others habitually live on fresh-water mosses and aquatic plants.

Recently it has been discovered that a few forms live in the damp
moss of deep forests, away from any actual body of water.

It may now be added that a great variety of copepods select for
their habitat the sands of the bathing beaches, offshore banks, and
fresh-water lakes and ponds. Even those exposed shores where the
surf pounds the hardest and the most continuously yield a surprising
copepod fauna. If the sand from such localities, where it is cov-
ered by water, be scraped up to a depth of 2 or 3 inches and
thoroughly washed, the wash water will be found to contain a re-

markable number and variety of copepods. This is true between
tide marks as well as just beyond low-water mark when the tide is
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out ; of course, it holds good continuously with reference to the sand

obtained from offshore banks and during dredging operations.

The sand can be washed conveniently in two long-handled dippers

;

with one dipper enough sand is scraped from the bottom to fill it

one-quarter full, the other three-quarters being filled with water.

The water is then poured back and forth between the two dippers,

thoroughly roiling the sand. The sand grains sink quickly to the

bottom each time, while the copepods are forced out by the currents

and remain in the water above the sand. Finally, with a pause

long enough to allow the sand to settle, the wash water is poured

into a pail or other convenient receptacle. When a sufficient quan-

tity has been thus obtained it can be strained through an ordinary

townet.

By this means it has been ascertained that the sand has a rich

and varied fauna of its own, even more sharply distinguished from

the pelagic and littoral faunas than they are from each other. Of
course, a few littoral species get in the wash water, but the number
is surprisingly small and nearly always they can be recognized by

their size alone, the sand copepods being usually less than half a

millimeter in length. Furthermore these sand dwellers are thus far

all harpactids with the exception of the genus Gyclopina^ one of the

Cj^clopoida. Many of the harpactids described by Scott and Sars

are probably true sand dwellers, although they could not be

definitely recognized as such owing to the manner in which they were

captured. Sars, in his Crustacea of Norway (vol. 5, p. 398), men-
tioned " many interesting copepods obtained from an off-shore bank

with a coarse sandy bottom at a depth of 30 to 40 fathoms." As this

is the typical form of the sand dwellers, and as all his species were

considerably less than a millimeter in length, it is probable that some
of them at least habitually lived in the sand. In his account of the

copepods of the Scottish Antarctic expedition,^ T. Scott mentioned

15 or 20 species of harpactids as " obtained from siftings of dredged

material " near the South Orkney Islands. Thompson and A. Scott,

in enumerating the copepods collected at Ceylon,^ reported many
of the harpactids as " found in pearl oyster washings " and " in the

general washings of invertebrates." Some if not most of these must
have been sand-dwelling copepods.

As a sample of what may be obtained from washing the sand it

may be said that a single 10-quart pailful of wash water from the

sand of the shore of Katama Bay, Marthas Vineyard, yielded 800

of these sand dwellers, distributed among 25 different species. Only
3 of the species and less than 50 of the specimens could be classed

as littoral forms; the others may be designated as benthonic.

2 Trans. Roy. Soc. Edinburgh, vol. 48, pp. 521-599, 1912.
* Report on the pearl-oyster fisheries of Ceylon, Suppl. Rep. No. 7, pp. 227-307, 1903.
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SCOPE AND LIMITATIONS OF THE SURVEY

This report endeavors to present a convenient handbook of the

copepod life of the region that will enable one to identify such

species as he may find. For this purpose the descriptions are limited

chiefly to distinguishing characters and contain the minimum of

technical nomenclature consistent with scientific accuracy. Keys

are included as an aid in identification ; the keys to the genera include

practically every valid genus thus far described; the keys to the

species include only those found in the region.

The author realizes only too well that the present survey is far

from complete and that there must be many species and genera yet

awaiting discovery. It is also very evident that in an undertaking

like the one here attempted there are many chances of error. It can

not be expected that all these have been successfully avoided, but it

is hoped that a workable basis has been laid for future study.

Order COPEPODA
General characters.—The copepods constitute the largest division

of the Crustacea and include free-swimming, benthonic, commensal,

semiparasitic, and parasitic forms. They are small in size, often less

than half a millimeter in length and very rarely exceeding 10 mm.
The body is more or less distinctly segmented, except in a few
parasitic genera, and is destitute of a true shell gland. Instead,

the cephalon or cephalothorax is often covered with a carapace, and
one or more of the thoracic segments may develop paired dorsal

plates. The last segment of the abdomen bears a pair of laminae,

which may be called anal laminae or caudal rami. The genital aper-

tures are on the last thoracic segment, which for this reason is called

the genital segment. The two pairs of antennae are well developed

and are often used for locomotion or for prehension, the latter use

being especially common in parasitic forms. The mandibles usually

have a palp, which is often biramose. Fertilization is accomplished

by spermatophores, and the eggs are carried, with few exceptions, in

external cases attached to the genital segment. There are neither

spermatophores nor e^gg cases in the suborder Arguloida, and in the

Notodelphyoida the egg cases are replaced by an incubatory pouch
on the dorsal surface of the thorax. The swimming; legs are con-

fined to the thorax, and the abdomen carries no appendages except

the caudal rami.

Movphological nomenclature.—The body of a copepod is made up
of three regions—head, thorax, and abdomen. Wlien one or more
of the anterior thoracic segments are fused with the head, the first

region is called the cephalothorax. The head is regarded as a single
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segment, the thorax contains six segments, and the abdomen from
one to five segments. Some authors regard the genital segment as

part of the abdomen, and a few call everything behind the movable

articulation the abdomen, even though it may include the fifth

thoracic segment. It is perfectly evident, however, that the same

segment can not be a part of the abdomen in one copepod and a part

of the thorax in another. For this reason it is much better to adopt

the nomenclature of Sars, and call that part of the body in front of

the movable articulation the metasome and the part behind the

articulation the urosome. The latter always includes the genital

segment with the abdomen and may or may not include also the fifth

segment. In free-swimming forms the fifth thoracic segment is

nearly always separated from the sixth, and the fifth legs that it

bears are the most distinctive character of the species. In semipara-

sitic and commensal copepods the fifth segment is sometimes free

and sometimes fused with the sixth. When free the fifth legs still

furnish a very important specific character ; when fused they possess

little if any specific value. In the parasitic copepods the fifth seg-

ment is usually fused with the sixth, and the fifth legs are very often

lacking. Even when present they possess practically no systematic

value.

There are six pairs of appendages on the head, two pairs of

antennae, one pair of mandibles, two pairs of maxillae, and one

pair of maxillipeds. All modern investigators agree in the names

of the first three pairs, but in dealing with the last three pairs there

are still some eminent writers who continue to regard them as one

pair of maxillae and two pairs of maxillipeds. This mode of naming

them originated with Claus, who claimed that the last two pairs of

these appendages began development as the endopod and exopod of

a single pair, and afterwards became separated. But in one of the

last papers published by Claus, entitled " Ueber die Maxillarfiisse

der Copepoden," * he proved conclusively that he had been mistaken

m this claim, acknowledged his error, and changed the names of the

appendages to agree with his new discovery, calling them now two
pairs of maxillae and one pair of maxillipeds. Giesbrecht and

Hansen had already interpreted them in this manner as a result of

their studies upon the development of the free-swimming copepods.

The present author established the same nomenclature for the para-

sitic forms in 1910, although previous to that time he was an advocate

of Claus's original claim and unacquainted with his subsequent cor-

rection. There is no excuse whatever for continuing the error, and
every reason for adopting the new nomenclature, which accordingly

is used in this bulletin.

* Arb. Zool. Inst. Wien, vol. 11 , pt. 1, pp. 49-63, 1895.
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Each of the thoracic segments may bear a pair of legs, those on

the fifth and sixth segments being more or less modified and rudi-

mentary. In the free-swimming copepods the sixth pair is nearly

always lacking, and often also the fifth pair in the females, but both

pairs are often present in parasitic and semiparasitic forms, and in

the males of the free swimmers.

At the posterior end of the abdomen there is a pair of appendages,

which are usually well armed with setae. In the free-swimming

copepods it has been customary to call them the furca, and each of

them a furcal ramus. But the name furca was applied more than

100 years ago to an organ on the ventral surface of Caligus and

allied genera of the Caligoida. This is not an appendage in the

same sense as the other organs already enumerated, but is unpaired

on the midline and aids in prehension. Accordingly in this report

the designation used by Sars will be adopted and this pair of

abdominal appendages called caudal rami.

Classification adopted.—The classification here adopted was first

suggested 20 years ago by G. O. Sars. It is much the simplest

one ever offered and is the only one that furnishes a place for every

valid genus. Why not extend it to include the argulids as well as

the other copepods, and eliminate the usual division into Eucopepoda
and Branchiura? The latter suborder contains only the argulids,

and hence nothing is really gained by introducing a second name
for them. Moreover this second name, Branchiura, is a rank mis-

nomer because it perpetuates the mistaken idea that in the argulids

respiration is confined to the tail, while in the Eucopepoda it takes

place elsewhere in the body. In reality the exact reverse of this

comes nearer to the truth; the argulids have comparatively little

tail respiration, the true respiratory areas being situated in the

cephalothorax. On the contrary in the Eucopepoda the most im-

portant respiration takes place in the rectum, and there are no
respiratory areas in other parts of the body. This division of the

copepods therefore was false in its original conception, and has been

steadily growing more inaccurate, as our knowledge of the Crustacea

has progressed; is it not about time to discard it? If this be done
the order Copepoda may be divided directly into the following

eight suborders: Arguloida, Calanoida, Harpacticoida, Cyclopoida,

Notodelphyoida, Monstrilloida, Caligoida, and Lernaeopodoida.
Copepod families.—With reference to the gathering of the genera

into families we find everywhere the greatest diversity of opinion.

Giesbrecht and Schmeil in Das Tierreich discussed all the genera
of the Calanoida that had been described up to that time (1898).
They divided the 65 genera that they considered valid into five fam-
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ilies. A little later (1901) Sars in his work on the Crustacea of

Norway began to present the Calanoida. When he finally com-

pleted the group by a supplement issued in 1919, he had included

43 genera and had divided them into 24 families. In comparison

with Giesbrecht and Schmeil, two-thirds as many genera were

divided into five times as many families. The differences in the

family grouping proposed by any other two authors might not be

so great as this, but no two systematic papers have thus far appeared

in which there was any agreement as to the numbers or limitations

of the families. Every author, however, is practically agreed as

to which of the eight suborders any given genus ought to belong.

For the present therefore it would seem to be wise to emphasize this

primary division into eight suborders and to place much less stress

upon the secondary division into families. Especially would it be

unwise to attempt any serious change in the family limitations or

to introduce any new arrangement of the family groups. The

family names here used are suggestive of what seems most rational

in the recent systematic discussions of the copepods, without any

attempt to fix their exact limitations.

Suborder ARGULOIDA

Fourth or last pedigerous segment firmly attached to the third

but forming a movable articulation with the fifth segment. Head
fused with the first segment and covered with a carapace, which is

expanded on each side into a broad lobe. Second, third, and fourth

segments free, each together with the first segment bearing a pair of

biramose swimming legs; fifth and sixth segments fused with the

abdomen without any trace of segmentation or swimming legs. This

fused urosome is notched or bilobed posteriorly and bears a pair

of caudal rami. The head bears two large compound eyes, which

are movable and surrounded by a blood sinus. Each lateral lobe

of the carapace contains two respiratory areas, sometimes fused,

sometimes separate, whose arrangement and shape are peculiar in

each species and thus afford a good specific character. First an-

tennae transformed for prehension and armed with curved claws;

second antennae uniramose; second maxillae also transformed into

prehensile sucking disks, except in the genus Dolops. A well-defined

heart with a short aorta and a definite blood circulation. Fertiliza-

tion not accomplished by spermatophores, and eggs not carried in

external ovisacs but fastened in rows to foreign objects.

Remarks.—Tlie genus Argulus is the only one of the Arguloida

found in North America ; it is entirely parasitic, usually upon fish,

and may be obtained in fresh, brackish, or salt water. As yet no
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fresh-water species has been discovered within the present area, but

this is chiefly due to lack of search, and such a form is likely to

appear at any time.

Family ARGULIDAE

Genus ARGULUS Miiller, 1785

Carapace strongly flattened and shield-shaped, its lateral lobes

varying much in length ; urosome differing greatly in size and shape

but always bilobed posteriorly and furnished with a pair of caudal

rami. Basal portion of first antennae flattened and armed with an

anterior and a lateral claw; terminal portion cylindrical, 2 or 3

segmented. A sheathed sting in front of the mouth, used as a

piercing organ; second maxillae transformed into sucking disks,

whose margins are supported by a series of chitin rods. Maxillipeds

with a chitin plate on the ventral surface of the basal segment, the

posterior margin of the plate produced into spines, teeth, or lobes.

Basal segments of the fourth legs usually produced into boot-shaped

lobes beneath the abdomen. Anterior legs with or without flagella

;

basal segments of the posterior pairs in the male sexually modified.

Ovary of the female in the posterior portion of the metasome, testes of

the male in the urosome.

KEY TO THE SPECIES (BOTH SEXES)

1. Carapace orbicular, as wide as long or definitely wider 2

Carapace elliptical or oval, definitely longer than wide 4

2. Posterior margin of basal plate of maxillipeds produced into

3 stout teeth; carapace lobes very short funduli (p. 13)

Posterior margin of basal plate of maxillipeds without teeth

;

carapace lobes relatively longer, sometimes reaching the

urosome 3

3. Urosome definitely longer than wide, its posterior lobes sharply

pointed; anterior legs without flagella latus (p. 14)

Urosome definitely wider than long, its posterior lobes broadly

rounded ; 2 anterior pairs of legs with flagella catostomi (p. 14)

4. Posterior margin of basal plate of maxillipeds produced into 3

wide, laminate, and squarely truncated processes laticauda (p. 15)

Posterior margin of basal plate of maxillipeds produced into

3 narrow and sharply pointed teeth 5

5. Urosome as wide as long, its posterior lobes broadly rounded,

the sinus between them with parallel sides megalops (p. 16)

Urosome much longer than wide, its posterior lobes sharply

pointed, the sinus between them with divergent sides alosae (p. 17)

Remarks.—In the final verification of species the form and relative

size of the respiratory areas and the detailed structure of the sup-

porting rods of the sucking disks on the second maxillae will also
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give very satisfactory evidence. A triangular piece cut out of the

side of one of the sucking disks and flattened under a cover glass

will show the structural details of the supporting rods.

ARGULUS FUNDULI Krj<yer

FiGUKE 1

Argulus funduU Kr0ybr„ Naturh. Tidsskrift, ser. 3, vol. 2, p. 94, pi. 2, figs.

1, a^ff, 1863.—Wilson, Proc. U. S. Nat. Mus., vol. 25, p. 710, pi. 14, figs.

23-27, 1902.

Host and locality.—Outside surface of the two common killifishes

at Woods Hole, Fimdulus heteroclitus and F. majalis.

Disti'ihution.—New Orleans, La. (Kr0yer) ; Waquoit, Mass.;

Long Island Sound, N. Y. ; Beaufort, N. C. (Wilson).

Color.—Yellowish white

mottled with pale rust col-

or, the dorsal surface of the

ovary and testes heavily

spotted with dark brown

;

eyes and semen receptacles

a lighter shade of brown.

Female.—Carapace o r -

bicular, wider than long,

the lateral lobes scarcely

reaching beyond the second

thoracic segment, the poste-

rior sinus wider than deep

;

urosome less than one-third

as long as the carapace, longer than wide, cut to its center, the poste-

rior lobes bluntly rounded, caudal rami basal. No flagella. Teeth on

basal plate of maxillipeds short and blunt, the inner one removed from
the other two; maxillary disks enormous, the supporting rods 18-

to 20-segmented, segments shaped like a stack of butter dishes.

Anterior respiratory area some distance in front of posterior one

and fully as wide. Total length, 4r-5 mm. Width of carapace,

3-3.5 mm.
Male.—Carapace even shorter than in the female ; urosome longer,

half the length of the metasome, and three times as long as wide,

not cut to the center, the posterior lobes acute or rounded. Basi-

pods of third and fourth legs with wide posterior flaps, the peg on
the fourth legs large and blunt; second legs unmodified. Total

length, 3^ mm. Width of carapace, 1.5-2 mm.
Remarks.—This species, like its two hosts, is found indiscrimi-

nately in salt or brackish water. It is not so common as would be

expected from the abundance of its hosts.

71937—32 3

FiGUEB 1.

—

Argulus funduU: a, Male, dorsal ; b,

supporting ribs in edge of sucking disk
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ARGULUS LATUS Smith

FlGtTBE 2

Argulus latus Smith, Rep. U. S. Gomm. Fish and Fisheries, 1872-73, p. 574,

1873.—Rathbun, Proc. U. S. Nat. Mus., vol. 7, p. 484, 1884.—Wilson, Proc.

U. S. Nat. Mus., vol. 25, p. 704, pi. 0, figs. 1-4, 1902.

Locality.—O ne female
swimming freely at the sur-

face in Vineyard Sound.

Distribution.—Casco Bay,

Me. (Wilson).

Color (preserved materi-

al).—Body a uniform yel-

lowish white, turning brown-

ish in alcohol.

Female.—Carapace orbicu-

lar, wider than long, scarcely

covering the second legs;

posterior sinus one-fifth the

length of the carapace, as wide as long ; urosome longer than wide, cut

one-third of its length, caudal rami basal, posterior lobes acute. Max-
illary disks very large, one-fourth the width of the carapace, widely

separated; each supporting rod made up of 18 segments, which are

transversely lunate. Basal plate of maxillipeds slightly reentrant at

the center of the posterior margin, without teeth or lobes. No flagella.

Total length, 3 mm. Width of carapace, 2.5 mm.
Male.—Unknown.
Remarks.—T h i s species

may be recognized by its

small size and by the absence

of teeth or lobes on the basal

plates of the maxillipeds.

Figure 2.-

—

Argulus latus: a. Female, ventral

(drawn by Emerton) ; 6, supporting ribs of

sucking disk

Figure 3.

—

Argulus catostomi: a. Female, dorsal

;

i, supporting ribs of sucking disk

ARGULIS CATOSTOMI Dana and
Herrick

Figure 3

Argulus catostomi Dana and
Herrick, Amer. Journ. Sci.,

ser. 1, vol. 31, p. 297, pi. 1,

1837.—Wilson, Proc. U. S. Nat.

Mus., vol. 25, p. 709, pi. 13, 1902.

Host and locality.—Outside surface of sucker, Gatostomus com-
inersonii., near New Haven, Conn., and at Woods Hole, Mass.

Distribution.—In fresh water at Warren and Chicopee, Mass.

(Wilson)
;
at the outlet of Lake Champlain on Gatostomus nigricans

and G. catostomus (Wilson) ; at Lake Maxinkuckee, Ind., on G.

catostonius (Wilson).
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Color.—Entire body a light sea green, faintly washed with yellow

;

eyes, semen receptacles, testes, and outlines of respiratory areas light

cinnamon-brown. Male often light grayish brown without any tint

of green ; eyes brownish black, brain purple, testes covered dorsally

with small circular purple spots ; ventral surface of each testis with

a longitudinal line of dark purple through the center, forked at the

posterior end. Ventral surface of thorax and basipods of legs

covered with small spots of brick red.

Female.—Carapace orbicular, wider than long, its lateral lobes

usually overlapping the base of the urosome, but sometimes not

reaching it; two anterior pairs of legs with flagella. Urosome rela-

tivel}^ very small, orbicular, about as wide as long, cut one-third of

its length, caudal rami basal ; teeth on basal plate of maxilliped very

wide and blunt, often only two in number. Smaller respiratory

area set into the inner margin of the larger one near its center.

Each supporting rib in the margins of the maxillary disks made
up of 7 elliptical basal segments, 3 S-shaped segments, and a terminal

crescentic segment. Total length, 10-12 mm. Width of carapace,

about 11 mm.
Male.—Urosome relatively longer than in the female, one-third

as long as the carapace ; both basipod segments of fourth legs with

a posterior flap; peg long and slender; proximal basipod segment

of third legs transversely semilunar, posterior end a wide bluntly

rounded flap, anterior end tapered to an acuminate point
;
proximal

segment of second legs with two small flaps, one dorsal and one

ventral, at its distal posterior corners. Total length, 5-6 mm.
Width of carapace, 4—5 mm.
Remarks.—This is the oldest of our American argulids and is

much the largest of those found in the Woods Hole area.

ARGULUS LATICAUDA Smith

Figure 4

Argulus laticauda Smith, Rep. U. S. Comm. Fish and Fisheries, 1872-1873,

p. 574, 1873.—Rathbun, Proc. U. S. Nat. Miis., vol. 7, p. 484, 1884.—
Wilson, Proc. U. S. Nat. Mus., vol. 25, p. 705, pi. 10, figs. 5-9, 1902.

Host and locality.—Outside surface of the eel, Anguilla rostrata;

the winter flounder, Pseudo-pleuronectes americanus ; the summer
flounder, Paralichthys dentatus; the tomcod, Microgadus tomcod;
the sculpin, Myoxocephalus soorpius, all at Woods Hole, Mass.

Distribution.—Never reported outside the Woods Hole region.

Color.—Body yellowish mottled with thick black pigment ar-

ranged in more or less radiating spots and bands, often so confluent

as to make the copepod almost a uniform black. Pigment sometimes

reddish brown or even purple, especially in smaller specimens.
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Figure 4.

—

Argulus laticauda: a. Female, dor-

sal ; 1), supporting ribs of sucking disk

Female.—Carapace elliptical, longer than wide, lateral lobes

usually reaching the urosome
;
posterior sinus twice as deep as wide.

Urosome orbicular, a little longer than wide, cut less than a quarter

of its length, caudal rami basal. Anterior legs with flagella. Teeth on
basal plate of maxillipeds broadly laminate and squarely truncated

;

respiratory areas very unequal

in size, the smaller one anterior

but touching the larger; each

supporting rod of the maxilla-

ry disks short and threadlike,

made up of 4 segments. Total

length, 5-7 mm. Width of

carapace, 3-4 mm.
Male.—Nearly as large as

the female, with the same
shape and proportions; basi-

pod segments of second and

third legs with fleshy poste-

rior lobes, the distal ones narrow and fingerlike, the proximal
ones broad and rounded; basipods of fourth legs with the regular

boot-shaped lobes; peg short and rather blunt. Total length, 4-Q

mm. Width of carapace, 3-4 mm.
Remarks.—This species may be recognized at once by its dark

color, and it is often found in considerable numbers on the two
flounder hosts.

ARGULUS MEGALOPS Smith

Figure 5

Argulus megalops Smith, Rep. U. S. Comm. Fish and Fisheries, 1872-73, p. 575,

1873.—Rathbun, Proc. U. S. Nat. Mus., vol. 7, p. 485, 1884.—Wilson, Proc.

U. S. Nat. Mus., vol. 25, p. 706, pi. 11, figs. 10-13, 1902.

Host and locality.—Outside surface of winter flounder, Pseudo-
pleuronectes americanus; summer flounder, Pa/ralichthys dentatus;

sand dab, Hipfoglossoides 'platessoides; spotted flounder, Lo'phop-
setta maculata; sea robin, Prionotus carolirms; long-horn sculpin,

Myoxocephalus octodecimspinosus; goosefish, LopMus piscatorms,
and in surface tow, all in the Woods Hole region.

Distribution—Not found thu^ far outside the present area.

Color.—Body yellowish or grayish with four pale-brown longi-

tudinal stripes; entire upper surface of urosome in fully developed
females reddish or pinkish brown, thickly sprinkled with minute
black dots. Each lateral lobe of the carapace contains a branched
design in black pigment; eyes, semen receptacles, and testes dark
brown, almost black.
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Fe^nale.—Carapace elliptical, longer than wide, the lateral lobes

not reaching the urosome; posterior sinus broadly triangular and

very shallow. Urosome elliptical, longer than wide, cut less than a

fourth of its length, caudal rami basal. Teeth on basal plate of

maxilliped long and blunt; the two portions of each respiratory area

widely separated, the posterior one with a toothed outer margin;

each supporting rod of the maxillary disks made up of a basal

segment, enlarged at its distal end, and eight or nine sliort segments

more or less tele-

scoped. Swimming

legs without flag-

ella. Total length,

5-7 mm. Width of

carapace, 3-4 mm.
Male.— Size,

shape, and general

proportions similar

to those of the

female. Proximal

basipod segment of

third legs with a

large thumb-
shaped process ex-

tending forward from the anterior distal corner
;
peg on fourth basi-

pod in the form of a flattened spherical ball, attached to the leg by a

short neck. Total length, 5-7 mm. Width of carapace, 3-4 mm.

Remarks.—This species has a larger number of hosts than any

of the other argulids of the region, and it is worthy of note that all

of them are fishes that frequent the bottom of the ocean.

ARGULUS ALOSAE Gould

FiGtJRE 6

Argulus alosae Gould, Report on the Invertebrata of Massachusetts, p. 340, fig.

1, 1S41.—Rathbun, Proc. U. S. Nat. Mus., vol. 7, p. 485, 1884.—Wilson,

Proc. U. S. Nat. Mus., vol. 25, p. 707, pi. 12, 1902.

Host and localitT/.—Outside surface and rarely the gill chamber

of the common alewife, Pomolohus pseudoharengus^ and the Ameri-

can smelt, Osmertis mordax^ both in the Woods Hole region.

Distribution.—Vatohogne, Long Island, N. Y., and Key West, Fla.

(Wilson) ; Gulf of St. Lawrence on Gasterosteus hiaculeatus (Whit-

eaves) ; Bass River, Nova Scotia, on Microgadus tomcod (Wilson).

Color.—Fale yellowish white, mottled along the lateral margins of

the carapace and across its lateral lobes with a stippled design in

cinnamon-brown. Eyes, testes, semen receptacles, and eggs dark

reddish brown.

Figure 5.

—

Argulus mcgalops: a. Female, dorsal (variant) ;

ft, supporting ribs of sucking disk
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Female.—Carapace elliptical, one-third longer than wide, lateral

lobes not reaching the urosome; swimming legs without flagella.

Urosome elongate-elliptical, cut to the center or beyond, its lobes

lanceolate-acuminate; caudal rami basal. Teeth on basal plate of

maxillipeds short and sharp; anterior portion of each respiratory-

area much smaller than posterior ; each supporting rod of maxillary

disks made up of 10 segments, the basal one elongate, narrow, and

bent, the others transversely lunate

and diminishing in size distally.

Total length, 6-12 mm. Width of

carapace, 3-6 mm.
Male.—Size, shape, and general

proportions of metasome same as

in the female; urosome relatively

longer and narrower, the testes

extending beyond the base of the

posterior sinus. Distal segment of

fourth basipod with a short almost

spherical peg ; semen vesicle in basi-

pod of third legs, no other sexual

modifications. Total length, 5-9

mm. Width of carapace, 3-5 mm.
ReTTiarks.—From the above dis-

tribution it will be seen that this species is found along our entire

Atlantic coast, and although the alewife is its normal host, it may
also be looked for upon other fishes.

Suborder CALANOIDA
Fifth thoracic segment firmly attached to the fourth, but forming

a movable articulation with the sixth, Metasome considerably

depressed and much wider than the urosome, which is abruptly nar-

rowed. Female genital openings paired on the ventral surface of the

genital segment, male opening single, placed asymmetrically on the

left side. Anterior antennae elongate, many jointed, the right or the

left one in the male usually transformed into a grasping organ.

Posterior antennae biramose, endopod usually 2-segmented, its termi-

nal segment 2-lobed and armed with many plumose setae. Eggs
carried in a single ovisac attached to the ventral surface of the geni-

tal segment, rarely deposited singly. Includes free-swimming forms

only, which mostly frequent the open ocean, floating at or near the

surface, often in immense shoals, but sometimes found in fresh or

brackish water.

Remarks.—In this group the fifth legs are normally made up of a

2-segmented basipod and one or two rami, also more or less seg-

mented. In the key to the genera of the group (Appendix B, p. 540),

Figure G.—Argulus alosae: a. Female,

dorsal ; b, supporting ribs of sucking

disk
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when the fifth legs are biramose, the number of segments given

are those of the rami alone, without including the basipods. But

when the fifth legs are uniramose it seems advisable to give the entire

number of segments in each leg, including the basipod segments, the

proximal of which is more or less fused with the same segment in the

other leg, and with the ventral surface of the fifth segment. The

statement that a pair of uniramose fifth legs is 1-segmented means

that there is but a single visible segment in the entire leg on either

side. Theoretically, we might assume, as Giesbrecht has done, that

in each leg there are 2 basipod segments, so fused with each other

and with the ramus of the leg as to be indistinguishable. The key,

however, is for the sole purpose of facilitating the recognition of the

various genera. It should include, therefore, only those things that

are actually visible and should present them as they really appear.

The number of segments in the rami of the swimming legs is not

always constant for any given genus. In the genus Temora^ for

example, the exopods of the first 4 pairs of legs have normally 3 seg-

ments. But sometimes the separation of the two proximal segments

is so completely hidden that the ramus is apparently only 2-seg-

mented. Such genera, as far as seemed advisable, have been included

twice in the key, once as showing a ramus with 2 segments, and again

as showing one with 3 segments. Furthermore, the segmentation of

the swimming legs is not always the same in the two sexes of the

same genus. In such cases the sexes have necessarily been separated

and appear in different portions of the key.

The normal habitat of each genus is also indicated, and is of value

chiefly in separating the genera that inhabit fresh, brackish, and

salt water. But it also serves to suggest what forms are likely to be

taken in surface towing and what forms are more or less confined to

the bottom plankton, with the depths at which they have been

obtained.

Family CALANIDAE

Genus CALANUS Leach, 1819

Head either fused with the first segment or separated from it;

fourth and fifth segments separated ; urosome of female 4-segmented,

of male 5-segmented, symmetrical; caudal setae symmetrical, second

inner one the longest. First antennae usually longer than the body;

exopod of second antennae 7-segmented. Kami of all 5 pairs of legs

3-segmented, exopods with 1, 1, 2 outer spines and an end spine

shaped like a scalpel; first endopod with 1, 2, 6 setae, end segments

of second and third endopods with 8 setae, of fourth endopod with 5

setae. Fifth legs asymmetrical in male, the left leg the stronger.

Widely distributed and present in all the oceans.
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3.

KEY TO THE SPECIES (BOTH SEXES)

First basipod of fifth legs with its inner margin naked, or armed

with sliort setae or hairs tonsus (p. 20)

First basipod of fifth legs with its inner margin armed with

coarse spines arranged like saw teeth 2

Posterior corners of fifth thoracic segment pointed hyperboreus (p. 21)

Posterior corners of fifth thoracic segment rounded 3

Head fused with first thoracic segment minor (p. 22)

Head separated from first thoracic segment 4

Caudal rami twice as long as wide or more; left fifth endopod

of male three-fourths as long as exopod finmarchicus (p. 23)

Caudal rami less than twice as long as wide ; left fifth endopod

of male less than half as long as exopod helgolandicus (p. 25)

CALANUS TONSUS Brady

Figure 7

Calamis tonsus Bkady, Voyage of H. M. S. Challenger, vol. 8, pt. 23, Copepoda,

p. 34, pi. 4, figs. 8-9, 1883.

—

Giesbeecht and Schmeil, Das Tierreich, Lief.

6, Copepoda, p. 19, 1898.

Occurrence.—Five females from Georges Bank in surface tows ; 6

females in a vertical haul at Station 20107, GruTnpics, east of

Cape Cod.

Distribution.—Atlantic and Pa-

cific Oceans (Brady) ; northern Pa-

cific and Queen Charlotte Islands

(Willey); Gulf of Guinea (T.

Scott) ; Madeira and Canary Is-

lands (Thompson).

Color.—Body colorless, transpar-

ent, and not easy to detect in ordi-

nary seawater. No pigment mark-

ings of any kind, except in one

specimen a faint pink spot inside

the body cavity above the mouth
(Rathbun).

Female.—Head distinctly sepa-

rated from the first thoracic seg-

ment; first antennae as long as the

body and armed with small and scattered setae, except on the three

apical segments. Genital segment broad and swollen, one-half

wider than the abdomen ; inner margins of fifth basipods naked, with-

out spines or setae. Total length, 3.6 mm.
Male.—Unknown.
Remarks.—This species is widely distributed, but nowhere abun-

dant
;
it seems to prefer the open ocean and is not likely to be found

near the shore. It may be recognized by the swollen genital segment

Figure 7.

—

Calanus tonsus: a. Dorsal

surface of female ; Jj, fifth leg
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and the absence of spines and setae on the inner margins of the

fifth basipods.

CALANUS HYPERBOREUS Kr0yer

Figure 8

Calanus hyperioreus Kk0yee, Kong. Danske Vid. Selsk. Nat. Math. Afh., vol. 7,

p. 310, pi. 4, 1838.—Sars, Crustacea of Norway, vol. 4, p. 12, pi. 5, 1901.

Occwrence.—Fifteen males and females in trawl wings, Station

1029, Fish Hawk, 4 males and females at surface, Station 981, Fish

Hawk; 1 female at surface, Station 1107, Fish Hawk; 4 females in

trawl wings. Station 2195, Albatross; 300 males and females and
many development stages at various stations of Grampus in Gulf

of Maine.

Distribution.—Finmark and
Norwegian coast (Sars)

;

North Atlantic ( C 1 e v e ) ;

Greenland, Spitzbergen
(Kr0yer, Lilljeborg) ; North

Sea (Buchholz) ; Baffin Bay
(Norman) ; Jan Mayen Island

(Sars) ; Arctic seas (Mrazek)

;

Bering Strait (van Breemen)
;

Barents Sea, Davis Strait

(Vanhoffen, Stej^hensen)
;

Denmark Strait, Iceland,
Faroe Channel (With).

Color.-—Entirely transpar-

ent except two elongate red

spots on the midline nearer

the ventral surface. One of

these is near the middle of

the cephalic segment, the

other at the posterior end of

the body. The bases of the

first antennae are transpar-

ent
;
then two longitudinal red stripes become distinguishable under

a hand lens and extend a little more than half the entire length of

the antennae. They are followed by a single stripe running half the

remaining distance, and the tips are colorless and transparent like

the base (Eathbun).

Female.—Head separated from the first segment; fifth segment
pointed at its posterior corners; first antennae extending for about

three segments beyond the tips of the caudal rami. First basipods

of fifth legs elongated and irregularly toothed on their inner mar-
gins. Total length, 7-10 mm.

Figure 8.

—

Calanus hi/perboreus: a, Dorsal

surface of female ; &, fifth leg of male
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Male.—Considerably smaller than the female, with the fifth seg-

ment a little less sharply pointed at the posterior corners; left fifth

exopod longer than the right, its terminal segment narrowed and

turned inward ; left endopod reaching well beyond the center of the

end segment of the exopod; in the right leg the endopod does not

reach the center of the last segment of the exopod. Total length,

6-7 mm.
Remarks.—This is one of the largest calanoids and may be recog-

nized by its size and the length of the first antennae. Its distribution

indicates that it is an arctic species, but it is common in the Gulf

of Maine and in the winter extends

southward at least to the Gulf Stream.

In economic importance its large size

somewhat compensates for its rather

meager numbers. Sars regarded it as

a " relict " species.

CALANUS MINOR (Glaus)

Figure 9

CetocMlus minor Claus, Die frei lebenden

Copepoden, p. 172, 1863.

Calanus minor Giesbrecht and Schmeil, Das
Tierreich, Lief. 6, Copepoda, p. 15, 1898.

Occurrence.—Eight males and fe-

males from trawl wings. Stations 981,

985, 992, Fish Hawk; 100 males and

females from trawl wings. Stations

2195, 2204, 2236, Albatross; 2 females

surface tow, Georges Bank; 20 males

and females, surface tow 75 miles south

of Gay Head; 6 females surface tow.

Station 20106, Grampits. All except

the last were taken by Eathbun.

Distribution.—MessinsL (Claus) ; Australia (Brady) ; Canary Isles

and Malta (Thompson) ; tropical Atlantic (Giesbrecht) ; tropical

Pacific, Indian Ocean (Giesbrecht) ; California coast (Esterly)
;

Adriatic (Steuer) ; Mediterranean, Red Sea, Indian Ocean (Thomp-

son and Scott) ; Woods Hole, Mass. (Wheeler) ; Arabian Sea, Malay

Archipelago (Cleve).

Color.—Entire body varying from pink to bright orange-red, the

color not constant but very irregularly distributed. It is generally

most intense through the center of the body and in the head. The

outside surface is covered with fine spots of a deeper red, these

FiGDEK 9.—Calanus minor: a, Fe
male, dorsal ; h, fifth leg
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freckles being most numerous from the center to the front. Some
of the appendages, as well as the caudal rami, occasionally show simi-

lar spots. The bases of the first antennae are colorless, with irregu-

lar red spots; then the color becomes continuous and extends to the

tips, where it becomes fainter than at the center (Eathbun).

Female.—Head fused with the first segment ; fifth segment rounded

at its posterior corners; first antennae not reaching the caudal rami.

Distal margin of the second segment of the basipod of the second,

third, and fourth legs armed with spines; inner margin of the first

basipod of the fifth legs with a straight edge, more coarsely toothed

than in flnTnarchimis. Total length, 1.75-2 mm.
Male.—A little smaller than the female, the first antennae bent

in the shape of the letter S. The terminal segments of the right

fifth exopod with only 2 inner setae and a short terminal spine ; the

terminal segment of the left endopod with 3 setae. Total length,

1.7-1.8 mm.
ReTnarJcs.—This is the smallest of the calanoids in the Woods Hole

region and can be recognized by that character alone. It was re-

corded by Wheeler from the Gulf Stream south of Marthas Vine-

yard, and neither Sharpe nor Fish found it in the immediate vicinity

of Woods Hole. This indicates that it is pelagic in habit and is sel-

dom driven in near the shore. Although Wheeler's specimens came

from surface tows, Rathbun's were mostly obtained from the trawl

wings, some of them from depths of 1,500 fathoms.

CALANUS FINMARCHICUS (Gunner)

FiGUKE 10

MonoGulus finmarchicns Gunner, Ski'ifte Kjobenhavnske Selskabet, vol. 10,

p. 175, figs. 20-23, 1765.

Calanus finmarchicus Saks, Crustacea of Norway, vol. 4, p. 9, pis. 1-3, 1901.

Occurrence.—Forty males and females from trawl wings, Stations

1039, 1089, 1107, 1139, 1141, Fish Hawk; 25 males and females from
trawl wings, Stations 2096, 2195, Albatross; 50 males and females in

surface tow in Woods Hole harbor ; 60 males and females in surface

tow, Georges Bank ; 1.500 males and females at Stations 10253, 10280,

10306, 10328, 20044, 20048, 20076, 20178, Graniifus, in the Gulf of

Maine.

Distribution.—Everywhere in all the oceans, including the Arctic

and Antarctic, and along both the Atlantic and Pacific coasts of

America.

Color.—Almost entirely transparent and colorless, but always

showing a few irregular streaks of orange-red, blood red, or crimson

in the posterior part of the body on the walls of the intestine. Some
specimens have much of this coloring matter, while others have

very little; it sometimes appears in streaks, sometimes in blotches,
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and rarely in a combination of the two. On the ventral surface there

is also a large spot of coloring for each segment. In the first seg-

ment this lies along the median line and appears to be between

the bases of the mouth parts ; in the other segments it is very irregu-

larly arranged. The eye is deep red (Rathbun).

Female.—Head separated from the first segment; fifth segment

with rounded posterior corners; first antennae reaching for about

three segments beyond the tips of the caudal rami ; distal margin of

the second segment of the basipod of the second, third, and fourth

legs armed with spines; inner margin of first basipod of fifth legs

concave and armed with small teeth. Total length, 2.75-6.5 mm.
Male.—Considerably smaller than the female, the first antennae

straight and reaching 3 or 4 segments beyond the tips of the caudal

rami. Fifth legs quite

asymmetrical, left basipod

and iDroximal segment of

the exopod elongated, the

distal exopod segment

shortened. No setae on

either exopod, but a fringe

of short hairs on the inner

margin of the left one,

which is considerably long-

er than the right. Total

length, 2.5-4 mm.
Re-marks.—This is by far

the most abundant copepod

in the Woods Hole region,

and the one of greatest

economic importance. It is

much more a pelagic than a littoral species, but occurs abundantly
in Narragansett Bay, Buzzards Bay, Vineyard Sound, and even in

Woods Hole Harbor, particularly in winter and early in summer.
It has the habit of gathering in immense sw^arms or shoals, usually
offshore, so that its distribution is very irregular. For this reason it

is the only copepod of those here enumerated that is likely to consti-

tute an entire catch. Sars said that it sometimes occurs on the Nor-
wegian coast in such great numbers as to give the sea a reddish hue.
It is eagerly eaten by most food fishes during their development, and
by some, as the herring and mackerel, after they become adults. Its
large size combined with its great abundance makes it the most
important food of our plankton-feeding fishes. This copepod differs

from most calanids in that its eggs are deposited singly and float

about m the water until hatched. The eggs, the newly hatched
nauplii, and the various developmental stages are easily recognized

Figure 10.

—

Calanus flnmarchicus: a. Female, dor-
sal ; 6, fifth legs. (From W. M. Wheeler)
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in the plankton, and have been described by Damas, 1905, and by

Lebour, 1916.

CALANUS HELGOLANDICUS (Claus)

FlGUBE 11

CetocMlus helgolandicus Claus, Die frei lebenden Copepoden, p. 171, pi. 26, figs.

2-9, 1863.

Calanus helgolandicus Sabs, Crustacea of Norway, vol. 4, p. 11, pi. 4, 1901.

Occurrence.—Ten males and females from trawl wings. Stations

951, 986, 993, Fish Hawk; 2 females in vertical net. Station 10245,

Grampv^.

DistHhution.—British Isles (Brady) ; coast of France (Canu)

;

Mediterranean (Giesbrecht) ; Black Sea (Karawajew) ; Norwegian
coast (Sars) ; Australian coast

(Brady) ; Chesapeake Bay (Wil-

son).

Color.—Those from Station 951

showed blotches of reddish along

the ventral edges of the segments

and at the posterior end of the body

;

lines of vermilion also sometimes ap-

peared between the segments, but

were more often wanting. In the

lot obtained at Station 993 the entire

body was of a bright pink by lamp-

light. (Rathbun.)

Female.—Head separated from the

first segment; fifth segment with

rounded posterior corners; first an-

tennae reaching about 2 segments be-

yond the tips of the caudal rami;

caudal rami scarcely longer than the

anal segment; inner margin of first

basipod of fifth legs concave and armed with coarse teeth

length, 2.75-3.25 mm.
Male.—Smaller than the female; first antennae relatively a little

longer, extending three or four segments beyond the caudal rami.

Fifth legs quite asymmetrical, both left basipods and the two proxi-

mal exopod segments elongated, the distal exopod segment only half

the length of the second segment, the left endopod reaching but

little beyond the first segment of the exopod. Right leg much
shorter than the left, its endopod reaching well beyond the base of

the end segment of the exopod. Total length, 2.5-2.8 mm.
Remarks.—Most recent authors regard this species as a synonym

of pmnarchicus, but Sars gave sufficient reasons for restoring it as a

Figure 11.

—

Calanus helgolandicus: a.

Female, dorsal surface ; i, male,

left fifth leg

Total
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separate species. It is worthy of note that Rathbiin in his manu-

script notes regarded it as a distinct species and added the following

interesting observation: "Several thousand specimens of a Sagitta,

probably Sagitta elegans, came up in the trawl wings at Stations 985

and 986, Fish Hawk. Nearly every one of these Sagittas had a single

copepod of the present species in its digestive tract, forming a large

bright pinkish spot, distinctly visible to the naked eye. This would

indicate that the Sagittas feed upon these copepods and that the latter

constitute an important factor in their diet.

Genus MEGACALANUS Wolfenden, 1904

Head separated from the first segment, or fused with it; fourth

and fifth segments separated; first antennae reaching for many seg-

ments beyond the caudal rami. All 5 pairs of legs biramose, the

rami 3-segmented; anterior surface of the distal segment of the

first basipod with or without a stout hook, to which is articulated a

strong plumose seta; terminal segments of second, third, and fourth

exopods each with three spines on the outer margin; fifth legs sym-
metrical, inner margins of basipods naked. Caudal rami short, each

with six setae, the third inner one a little the longest. One species.

MEGACALANUS PRINCEPS (Brady)

FiGtJBE 12

Calanus princeps Bkady, Voyage of H. M. S. Challenger, vol. 8, pt. 23, Copepoda,
p. 36, pi. 4, figs. 3-7, 1883.

Macrocalunus princeps Sabs, Bull. Mus. Oceanogr. Monaco, no. 26, p. 7, 1905.

Megacalanus princeps Saes, Rfeultats des campagnes scientifiques accomplies
sur son yacht par Albert I", Prince Souverain de Monaco, fasc. 69, p. 14, pi.

3, 1925.

Occurrence.—Three females from trawl wings at Stations 954, 994,
Fish Hawk, south of Nantucket and Marthas Vineyard.
Distribution.—Ivish. seas (Farran, Pearson) ; North Atlantic

(Brady); Antarctic Ocean (Wolfenden).
Color.~T\iQ coloring is very bright and the effect beautiful, as it is

one of the most brilliantly colored species of our coast. The longer
antennae are colorless, and the end of the -snout is whitish and
translucent. Thence the color is yellowish white to one-fourth the
length of the anterior segment from its posterior end. Here a light
pink begins, which deepens and extends to the hinder end of the
thorax and into the abdomen. This is an internal coloring and does
not reach the surface. Externally there is another red coloration, a
bright, glistening blood red, arranged in bands and spots, the bands
consisting of closely joined spots. The genital segment is almost en-
tirely made up of this color, the abdomen being white. The red on
the upper part of the body is most thickly distributed along the
middle of the back from the front of the second segment to the genital
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segment, forming two to four closely arranged lines of spots, more or

less continuous in the second and third segments, but much broken

posteriorly. Midway down the sides another marked line of these

spots occurs, being continuous from the posterior end of the first

segment to the posterior end of the fifth segment. Between the

lateral lines and the back are a few scattered and broken series of

spots. From the lateral lines to the ventral margins this color forms

broad bands at the junction of the segments, and occasional smaller

ones between. The mouth appendages are whitish. There is a small

internal reddish spot behind the snout and another much larger

one farther back, neither of which

seems in the right position for the

eye (Rathbun).

Female.—Metasome two and a

half times as long as wide; head

with a low crest; genital segment

swollen both centrally and dorsally,

decidedly wider and thicker than it

is long. First antennae reaching at

least 6 segments beyond the tips of

the caudal rami ; fifth legs symmetri-

cal, the endopods extending nearly

to the center of the last segment of

the exopod. Total length, 12-13.5

mm.
Male.—Unknown.
Remarks.—T h e specimens that

served as the types of Brady's spe-

cies were obtained from our own
Atlantic coast, not far from the two
Fish Hawk stations where the pres-

ent specimens were found, but in

deeper water (1,250 fathoms).

This is the largest of our copepods and may be recognized by that
fact alone ; the first antennae also are nearly one-half longer than the

whole body. Brady said of his specimens mentioned above :
" I am

disposed to think, seeing that all the specimens have been obtained
from the dredge, that this species is really an inhabitant of the deep
sea."

Genus NEOCALANUS Sars, 1925

Head separated from, or fused with, the first segment ; fourth and
fifth segments separated; first antennae reaching well beyond the
caudal rami. All five pairs of legs biramose, the rami 3-segmented

;

anterior surface of basipod of first legs with or without a spine ; end

t

FiGUEE 12.

—

Megacalanus prinoeps:
a, Female, dorsal ; h, fifth leg
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segments of second, third, and fourth exopods each with two spines

on the outer margin. Basal half of the outer margin of the end

segment of the fourth exopod ciliated in the female, dentate in the

male. Fifth legs symmetrical in female but quite asymmetrical in

male, the left exopod without setae, the endopod often rudimentary

;

inner margin of basipods naked. Caudal rami short, each with six

setae, the third inner one greatly elongated. One species.

NEOCALANUS GRACILIS (Dana)

Figure 13

Calanus gracilis Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 18, 1849.

Megacalanus gracilis A. Scott, Sihoga-'Expeditie, 29a, Copepoda, pt. 1, p. 12, 1909.

Neocalanus gracilis Sars, Resultats de campagues scientifiques du Prince de

Monaco, fasc. 69, p. 7, 1925.

Occurrence.—Fifteen males

and females from trawl wings,

Stations 2183, 2195, Albatross;

7 females in vertical net. Sta-

tion 10331, GraTTipus, Gulf of

Maine.

Distribution.—Tropical A t-

lantic (Dana) ; Mediterranean,

tropical Atlantic, tropical Pa-

cific (Giesbrecht) ; Gulf of
Guinea (Lubbock) ; Messina

(Glaus) ; Philippines (Brady)

;

Canary Isles and Malta
(Thompson) ; Indian Ocean

(van Breemen).

Color.—Body as a whole color-

less, transparent, and very dif-

ficult to see in the water, but

the appendages are more or less

red or pinkish, and the over-

lapping margins of the four posterior thoracic segments form narrow
transverse lines of deep vermilion, most pronounced dorsally, grad-

ually fading out ventrally. Directly above the mouth and often at

the posterior end of the thoracic cavity there are internal blotches

of a blood-red color mixed with yellow. A few much smaller spots

of the same color are irregularly distributed along the sides and at

the ventral edges of the segments. The eye is bright vermilion.

Female.—Head fused with first segment of thorax; fifth segment
with rounded posterior corners; second inner seta of left caudal
ramus much longer than the corresponding one on the right ramus.
First antennae at least half as long again as the entire body, with
one or more enlarged plumose setae near the distal end. Distal seg-

FiGUEE 13.

—

Neocalanus gracilis, female : a.

Dorsal surface ; 6, eud spine of first exo-

pod ; c, fifth legs of male
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ment of basipod of first legs with a strong hook on its anterior sur-

face; first basipod segment of fifth legs with setae on its inner

margin. Total length, 3-3.25 mm.
Male.—Head separated from first segment of thorax ; first antennae

straight; mouth parts strongly retrograde. End segments of the

second, third, and fourth exopods with their outer margins toothed

;

fifth legs like the fourth, but the basipods and the first and second

segments of the left exopod are considerably lengthened, while the

end segment is shortened. Total length, 2.5-2.85 mm.
Remarks.—This is evidently a tropical species, but comes north in

the Gulf Stream and is likely to be found anywhere within the

present area. It is a small species and can be recognized by the

curved hook on the anterior surface of the first basipods, which is a

constant character. Its small size and limited numbers make it of

little economic value.

Genus UNDINULA A. Scott, 1909

Head fused with the first segment ; fourth and fifth segments sepa-

rated; urosome symmetrical and 4-segmented. Rami of the first

four pairs of legs 3-segmented; the second segment of the second

exopod in both sexes deeply notched in the species here included.

Fifth legs of female like the other pairs, rami 3-segmented ; right leg

of male much reduced in size, biramose, the rami 3-segmented, the

endopod considerably smaller than the exopod; left leg uniramose,

or with a rudimentary 1-segmented endopod; exopod greatly en-

larged, its end segment converted into a powerful 2-parted prehensile

organ. One species,

UNDINULA VULGARIS (Dana)

FiGUEE 14

Undina vulgaris Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 22, 1849.

Undinula vulgaris A. Scott, Siboga-Bxiieditie, 29a,, Copepoda, pt. 1, p. 16, 1909.

Occurrence.—Twenty-five males and females from trawl wings at

Stations 2204, 2210, 2219, Albatross; 10 males and females from sur-

face tow on Georges Bank, September 15, 1874.

Disti'ibution.—Tropical Atlantic, Samoa Islands, Sulu Sea, Banca
Straits (Dana) ; Australia, New Guinea, Philippines, Hawaiian
Islands, Fiji Islands, tropical Atlantic (Brady) ; Hong Kong, Atlan-

tic and Pacific Oceans (Giesbrecht) ; tropical Atlantic (Cleve) ; Red
Sea, Indian Ocean (Thompson and Scott) ; Arabian Sea, Malay

Archipelago (Cleve).

Color.—Entire body a uniform brick red, which persists even after

40 years' preservation in strong alcohol.

Female.—Head fused with the first segment; fifth segment with
pointed posterior corners turned ventrally; caudal setae symmet-

71937—32 4



30 BULLETIN' 15 8, UNITED STATES NATIONAL MUSEUM

rical; first antennae just reaching the caudal rami; inner margin of

fifth basipods armed with setae. Outer margin of second segment

of second exojDod with a deep notch at its proximal corner, armed

with a spine. Total length, 2.4^2.85 mm.
Male.—Head fused with first segment; first antennae curved in

the form of an S, and a little longer than in the female. Eight

fifth leg very short, endopod 3-segmented, without setae and tipped

Avith two spines; exopod 3-segmented, without setae, but with a

process on the outer margin of the middle segment, shaped like a

slender finger. Left fifth leg without an endopod, the second

basipod segment greatly elongated, the exopod enlarged and 3-seg-

mented, the basal and second segments armed with long, sharp-

FiGUEB 14.

—

Undinula vulgaris: a. Second segment of second exopod; 6^ fifth

legs of male ; c, fifth leg of female

pointed, curved claws, the terminal segment tipped with a wormlike

process. Total length, 2.25-2.5 mm.
Remarks.—This species, like the preceding one, prefers the trop-

ical parts of the ocean, but goes north in the Atlantic at least to

latitude 41° N. Although it is very cosmopolitan and is found in

all the oceans, the present is the first record of its occurrence on our

American shores. The highly modified fifth legs of the male, the

elongated left fifth exopod of the female, and the peculiar invagina-

tion of the second exopod in both sexes furnish convenient characters

for the identification of the species.

Genus EUCALANUS Dana, 1852

Head triangular, often elongated and fused with the first segment

;

rostrum produced into threadlike filaments; first antennae reaching

beyond the caudal rami, sometimes unequal in length, with colored

plumose setae at their tips ; endopod of second antennae longer than

exopod. Exopods of first four pairs of legs 3-segmented, first

endopod 2-segmented, the next three 3-segmented; fifth legs lacking

in female, uniramose in male, one lesr sometimes lacking.
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KEY TO THE SPECIES

FEMALES

1. Urosome made up of 4 segments elongatus (p. 31)

Urosome made up of 3 segments 2

2. Head indented on either side of the frontal margin ; genital seg-

ment distinctly longer tlian wide attenuatus (p. 32)

Head ^Yithout indentations on the frontal margin ;
genital segment

distinctly wider than long monachus (p. 33)

MALES

1. Both fifth legs present 2

Right fifth leg entirely lacking monaclius (p. 33)

2. Exopod of second antenna just reaching distal margin of first

segment of endopod; left fifth leg shorter than fourth

leg attenuatus (p. 32)

Exopod of second antenna scarcely reaching middle of first

segment of endopod ; left fifth leg as long as fourth leg_ elongatus (p. 31)

EUCALANUS ELONGATUS (Dana)

FlGXXEE 15

Calanus elongatus Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 18, 1849.

Eucalanus elongatus Giesbbeoht and Schmeil, Das Tierreich, Lief. 6, Copepoda,

p. 20, 1898.

Occurrence.—Twenty-five males and females from the trawl wings

at Stations 2093, 2173, 2195, 2219, 2236, 2230, Albatross, southwest

of Marthas Vineyard.

Distnhution.—S ii 1 u Sea (Dana)

;

Nizza (Claus) ; East Indies (Streets)
;

Mediterranean, Pacific coast of South

America (Giesbrecht) ; California coast

(Esterly) ; North Atlantic (Cleve) ; In-

dian Ocean (Thompson) ; Iceland, Fargo
Channel (With) ; Gulf of Maine (Bige-

low).

Color.—Usually colorless and very

transparent; eye small and bright red.

There is sometimes a varying degree of

red in the body, now limited to a single

oil drop near the posterior end of the

thorax, again confined to a small spot at

the base of the mouth parts, occasionally

in scattered blotches.

Female.—Head regularly triangular;

fifth segment with spines at the posterior

corners; genital segment longer than

wide ; urosome 4-segmented ; second inner seta of right caudal ramus
elongated. Proximal segment of the endopod of the second antennae

more than three times as long as wide, and one-fifth longer than the

distal segment. Total length, 5.75-8.5 mm.

Figure 15.

—

Eucalanus elongatus:

Oj Female, dorsal ; 6, fifth legs

of male
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Male.—Head bluntly rounded anteriorly; genital segment a trifle

wider than long; urosome 5-segmented; left caudal ramus wider and

longer than the right, its second inner seta elongated; both fifth

legs present, the tip of the right leg just reaching the distal end of

the second segment of the left leg. Total length, 3.75-5 mm.
Reinarhs.—This species has been reported from the Atlantic as

far north as latitude 61° N. Bigelow found it to be fairly common
in the Gulf of Maine, but nowhere abundant, and hence not possess-

ing much economic importance. He characterized it as a " rare

stray " from the warmer and saltier portions of the Atlantic outside

of the continental edge. Hence its appearance in the pre,sent area

will be more or less accidental and probably in comparatively small

numbers.
EUCALANUS ATTENUATUS (Dana)

Figure 16

Calanus attenuatus Dana, Proc. Amer. Acad. Arts, and ScL, vol. 2, p. 18, 1849.

Eucalanus attenuatus Giesbrecht and Schmeox, Das Tierreich, Lief. 6, Cope-

poda, p. 20, 1898.

Occw^ence.—Three females from trawl wings at Stations 2195,

2219, Albatross, south of Nantucket.

Distribution.—^Western Mediterra-

nean (Giesbrecht) ; Messina and Nizza

(Glaus) ; Eed Sea, Indian Ocean
(Thompson and Scott) ; Malay Archi-

pelago (Dana, Cleve) ; Kingsmill Is-

land, China Sea (Dana) ; off Nova
Scotia (Willey); Gulf of Maine
(Bigelow) ; tropical Atlantic and

Pacific (Giesbrecht).

Color.—Transparent with a variable

degree of red pigment irregularly and

often very asymmetrically distributed

in the body, some of the basal segments

of the first antennae, and the terminal

segments of the appendages. The
plumes at the tips of the first antennae

are usually bright orange with a bluish

or violet iridescence.

Female.—Head triangular with an

indentation on either side of the

frontal margin, strongly narrowing the part in front of it ; fifth seg-

ment rounded at the jDosterior corners; genital segment longer than

wide; urosome 3-segmented; caudal rami symmetrical, second inner

seta of left ramus elongated
;
proximal segment of endopod of second

antenna four times as long as wide and one-third longer than the

distal segment. Total length, 4^5 mm.

FiGUKB 16.

—

Eucalanus attenuatus:

a. Female, dorsal ; C, fifth legs of

male
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Male.—Head triangular, without the marginal indentations, but

narrowed somewhat anteriorly; genital segment wider than long;

urosome 4-segmented; caudal rami and second antennae as in the

female; both fifth legs present, the tip of the right leg scarcely

reaching the center of the second segment of the left leg. Total

length, 3-3.5 mm.
Rennarks.—^^Vlieeler secured a single female of this species at the

surface in the Gulf stream south of Marthas Vineyard. It is

pelagic and not likely to be found anywhere near shore.

EUCALANUS MONACHUS Giesbrecht

FiGUKE 17

Eucalanus monachus Giesbeecht, Fauna und Flora des Golfes von Neapel,

vol. 19, p. 132, pis. 11, 35, 1892.

Occurrence.—A single male was

taken by Wheeler in the Gulf

Stream south of Marthas Vineyard

;

no specimens were found in Rath-

bun's collections.

Distnbution.—Western Mediter-

ranean (Giesbrecht) ; Malay Archi-

pelago (Cleve) ; South Africa

(Cleve) ; Adriatic (Steuer) ; Indian

Ocean off Ceylon (Thompson and

Scott) ; Gulf Stream south of

Marthas Vineyard (Wheeler).

Color.—This species has never

been examined while alive, and

hence its color remains unknown.

Female.—Head semielliptical and

not triangular ; forehead elongated

and evenly rounded; fifth segment

with rounded posterior corners;

genital segment wider than long;

urosome 3-segmented ; caudal rami slightly asymmetrical, second in-

ner seta of left ramus elongated; proximal segments of second an-

tenna twice as long as wide and shorter than the distal segment.

Total length, 2-2.35 mm.
Male.—Head evenly rounded anteriorly; third thoracic segment

with a pair of stout setae at each posterior corner, which stand out

prominently from the sides of the body. Right fifth leg lacking,

left one 4-segmented. Total length, 2-2.25 mm.
Remarks.—^Wlieeler's single male still remains the only specimen

thus far obtained from the Woods Hole area. The species can be

recognized in the female by the comparative width of the genital

segment, and in the male by the absence of the right fifth leg.

Figure 17.^

—

Eucalanus monachus: a.

Female, dorsal ; b, left fifth leg of

male ; c, fourth leg
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Genus RHINCALANUS Dana, 1852

Head produced anteriorly into a conical process, which carries on

its ventral surface the rostral filaments; head fused with the first

segment; thoracic segments armed with small spines on their poste-

rior margins; urosome 3-segmented, the distal segment fused with

the caudal rami; first antennae much longer than the body; both

rami of the first legs 2-segmented, of the second, third, and fourth

legs 3-segmented ; fifth legs uniramose and 3-segmented.

KEY TO THE SPECIES (BOTH SEXES)

1. Anterior projection of head conical, entirely concealing the

rostral filaments in dorsal view ; fifth leg of female witli one

seta on second and three on third segment; right fifth leg of

male tipped with a curved claw nasutus (p. 34)

Anterior projection of head anchor-shaped, leaving the rostral

filaments visible dorsally ; fifth leg of female with one seta

on third segment and none on the second segment ; right fifth

leg of male with straight claw cornutus (p. 35)

RHINCALANUS NASUTUS Giesbrecht

Figure 18

Rhincalanus nasutus Giesbrecht, Fauna und Flora des Golfes von Neapel, vol.

19, p. 152, pis. 3, 9, 12, 35, 1892.—Sabs, Crustacea of Norway, vol. 4, p. 15,

pis. 6-7, 1901.

Occurrence.—Two females from
trawl wings at Station 1032, Fish

Hamk; 30 males and females from

traAvl wings at Stations 2173, 2195,

2219, Albatross., south and south-

east of Nantucket.

Distribution.—Western Medi-

terranean, southern Pacific (Gies-

brecht)
; northern Atlantic

(Cleve) ; Iceland, North Sea

(Sars) ; California coast (Es-

terly) ; Atlantic and Pacific Oceans

(Giesbrecht); Indian Ocean

(With); Chesapeake Bay (Wil-

son) ; Gulf of Maine (Bigelow).

Color.—Eathbun wrote concern-

ing the two females taken at Sta-

tion 1032, Fish Eawh, " The larger

specimen with such extremely

long antennae was absolutely color-

less." Sars also said of this spe-

cies in the reference quoted above,

" Body highly pellucid, and almost without any pigment." On the

colored plate of Giesbrecht's monograph (pi. 3, fig. 6), the ovary and

FiGUUE 18.

—

Rhincalanus nasutus: a. Fe-

male, dorsal ; b, fifth leg of female

;

c, fifth legs of male (r, right leg)
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oviducts have a whitish tint, there is a large spot of faint reddish

yellow above the mouth, while the third, fourth, and fifth segments

of the right antenna and the eye are bright ruby red. In the text

Giesbrecht said that the red in the antenna was sometimes present

on both sides, sometimes on one side only, and sometimes entirely

lacking.

Female.—Body slender and elongated, the greatest width not ex-

ceeding a quarter of the length; the fused head and first segment
nearly twice as long as the rest of the metasome; second, third, and
fourth segments each with two small dorsal and two lateral spines

on its posterior margin; genital segment with two similar dorsal

s|)ines near the middle of the segment; fifth legs with one seta on

the second segment and three on the third segment, the outer one

nonplumose and spiniform; caudal rami slightly asymmetrical.

Total length, 4^5.5 mm.
Male.—Body similar to that of the female but the first antennae

considerably shorter ; left fifth leg biramose, endopod three times the

length of the exopod and made up of two segments of about the

same length; exopod 1-segmented, tipped with a long plumose seta

and a much shorter nonplumose one outside of it. Right leg unira-

mose, tipped with a stout curved claw. Total length, 3-4 mm.
Remarks.—Although all Rathbun's specimens were obtained from

the trawl wings, the species is also commonly found near the surface.

It has come to be recognized as a regular factor in the fauna of the

Woods Hole region, but apparently it is always rather scarce.

RHINCALANUS CORNUTUS Dana

Figure 19

Rhincalanus cornuUis Dana, United States Exploring Expedition, 1838-1842

(Wilkes), vol. 14, Crustacea, p. 1083, 1853, pi. 77, fig. 2, 1855.—Giesbeecht
and ScHMEiL, Das Tierreicli, Lief. 6, Copepoda, p. 23, 1898.

Occurence.—Fifteen females from the trawl wings at Stations

2195, 2224, 2230, 2236, Albatross, south of Marthas Vineyard.

Distribution.—Gulf of Guinea, Sulu Sea (Dana) ; Canary Islands

(Lubbock, Thompson) ; Philippines (Brady) ; tropical Atlantic and
Pacific (Giesbrecht, Cleve, Dana) ; Malay Archipelago (Cleve)

;

Gulf of Maine (Bigelow).

Color.—Entire body transparent and colorless except a vertical

dash of reddish orange at the posterior margin of each segment on
either side, and a crimson tinge at the base of the mouth parts. Eye
spot elongate-oval, deep red, and rather minute.

Female.—Frontal projection of head anchor-shaped, the rostral

filaments plainly visible in dorsal view; first antennae much longer

than the body; each posterior corner of the second, third, and fused

fourth and fifth segments armed with a stout spine, with two others
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on the dorsal surface, these spines increasing in size posteriorly;

fifth legs without a seta on the second segment, and with a single

one, stout and curved, on the inner margin of the third segment,

distal to the center. Total length, 3.5-3.75 mm.
Male.—Eight fifth leg uniramose, 3-segmented, and tipped with

a nearly straight claw ; left fifth leg biramose, endopod 2-segmented,

the basal segment one-

half longer than the

terminal; exopod

nearly as long as the

endopod, 1-segmented,

and tipped with a long,

slender, and slightly

curved claw. Total

length, 2.5-2.75 mm.
Remarks. — Though

this species has its

center of distribution

in the tropical portions

of the large oceans, as

noted by Bigelow, it

does occur rather fre-

quently within the

present area, and has

been found in consid-

erable abundance at one or two stations off Marthas Vineyard. It

can be recognized at once by the anchor-shaped frontal projection.

Genus MECYNOCERA Thompson, 1888

Head separated from the first segment ; fifth segment with rounded

posterior corners; first antennae more than twice as long as the

entire body, with very long setae at the tip; urosome 3-segmented

in the female, 4-segmented in male; none of the caudal setae elon-

gated; exopod of second antenna half as long as endopod; exopods

of first four pairs of legs 3-segmented, endopod of first pair 1-seg-

mented, of the other three pairs 3-segmented; fifth legs uniramose,

5-segmented in both sexes. The genus contains but a single species.

Figure 19.

—

Rhincalanus cornutus: o. Female, dorsal;

I), fifth leg of female; c, male, fifth legs (r, right

leg)

MECYNOCERA CLAUSI I. C. Thompson

FiGUBE 20

Mecynocera clausi Thompson, Journ. Linn. Soc. London, vol. 20, p. 150, pi. 11,

1888.—GiESBRECHT, Fauna und Flora des Golfes vou Neapel, vol. 19, p. 160,

pis. 5, 11, 35, 1892.

Occurrence.—Six females captured at the surface outside of

Marthas Vineyard in the summer of 1915.
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Distribution.—Canary Islands, Malta (Thompson) ;
tropical At-

lantic and Pacific (Giesbrecht, Cleve) ; Gulf Stream south of Mar-

thas Vineyard (Wheeler, Sharpe) ;
Indian Ocean (Thompson and

Scott) ; Adriatic (Steuer) ; California coast (Esterly) ;
Gulf of

Guinea (T. Scott) ; North Sea (van Breeman).

Color.—Both sexes transparent and colorless except for a few

small red spots irregularly arranged, which are sometimes present in

various parts of the body and appendages. In exceptional cases the

setae of the caudal rami and the first antennae are bright red; the

eye spot i« comparatively large and a deep ruby red.

Female.—Body elongate and slender, metasome nearly cylindrical,

forehead somewhat angular; penultimate segment of fifth legs with

a single seta, end segment with five setae. Total length, 1-1.15 mm.

Male.—Body and appendages, including the fifth legs, similar to

those of the female but a little smaller ; urosome, 4-segmented and

FiGDEE 20.

—

Meci/nocera clausi: Female, dorsal, (From W. M. Wheeler)

wider than in the female. Fifth legs not modified for prehension.

Total length, 0.75-0.9 mm.
Remarks.—This species may be recognized by the exceptionally

long first antennae and the comparatively small size of the copepod

itself. By a curious mistake nearly every investigator since Thomp-

son has reported the male as unknown, yet it is included in Thomp-

son's original description and was more fully described and figured

by T. Scott in 1894 in his report on the copepods of the Gulf of

Guinea.

Family PARACALANIDAE

Genus PARACALANUS Boeck, 1865

Head fused with first segment and slightly carinated dorsally in

the male; fifth segment with rounded posterior corners; urosome 4-

segmented in female, 5-segmented in male; caudal rami short and
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obtuse; exopods of first 4 pairs of legs 3-segmented, endopods of

first legs 2-segmented, of the other 3 pairs 3-segmented; fi,fth legs

uniramose in both sexes. One species found here.

PARACALANUS PARVUS (Claus)

FiGUEE 21

Calanus parvus Ci^us, Die frei lebenden Copepoden, p. 173, pi. 26, figs. 10-14,

18G3.

Paracalanus parvus, Saes, Crustacea of Norway, vol. 4, p. 17, pis. 8, 9, 1901.

Occwn^ence.—Fifty males and females taken at the surface on
Georges Bank, September 14 and 15, 18T2; 40 males and females

from trawl wings at Stations 2194, 2195, 2204, Albatross^ southeast

of Marthas Vineyard.

Distribution.—Helgoland (Claus) ;
Mediterranean, Atlantic, and

Pacific (Giesbrecht, Cleve) ; North Sea (Mobius, Bourne) ; Norwegian
coast (Sars) ; Gulf of Guinea (T.

Scott) ; Indian Ocean, Ked Sea, Ara-

bian Sea (Thompson and Scott)

;

Malay Archipelago, Arabian Sea,

Indian Ocean (Cleve) ; Skager Eak
(Cleve)

;
southern Pacific (A. Scott)

;

Gulf stream south of Marthas Vine-

yard (Wheeler) ; Gulf of Maine
(Bigelow)

; Woods Hole Harbor
(Fish) ; Chesapeake Bay (Wilson).

Color.—Body of female transpar-

ent, often with a bluish tinge, some-

times with a broad transverse band of

red across the thorax, again with a

variable extent of red pigment irreg-

ularly arranged. Male nearly always

a uniform light yellow, sometimes

with spots of red on the head and

third thoracic segment.

Female.—Body short and stout;

head evenly rounded anteriorly; ros-

trum with 2 weak filaments; first antennae reaching the abdomen;
anterior and posterior surfaces of first basipod of each pair of legs

armed with hairs and spinules; second segment of second and third

endopods with an oblique row of spines on its posterior surface ; fifth

legs uniramose, 2-segmented, inner terminal seta as long as the distal

segment. Total length, 0.75-1 mm.
Male.—Head thickened, with an obtuse keel along the dorsal sur-

face; fifth segment rounded at posterior corners; genital segment

Figure 21.

—

Paracalanus parvus: a,

Male, dorsal ; b, fifth legs, male

;

c, fifth legs, female. (From W. M.
Wheeler)
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very short; exopod of second antenna with only six segments; fifth

legs uniramose, right one 2-segmented, left one 5-segmented, end seg-

ment shorter than either of the two preceding it, and tipped with two

minute, unequal spinules. Total length, 0.9-1 mm.
Remarks.—This is one of our smallest calanoids, but it is widely

distributed ; it usually shows a decided preference for the surface but

may be found at any depth, even at the bottom in deep water. Its

small size would make it of little economic value in the food of adult

fishes, but Bigelow has called attention to the fact that the large

shoals found by the Gramyus in the shallows off Marthas Vineyard

may become of considerable importance in the diet of the young fishes

that congregate there.

Genus CALOCALANUS Giesbrecht, 1888

Head usually fused with the first segment; fifth segment rounded

posteriorly in the female, with sharp posterior corners in the male;

urosome 2- or 3-segmented in the female, 5-segmented in male ; caudal

rami armed with beautiful plumose setae, greatly enlarged; first

antennae reaching beyond the caudal rami, their basal segments with

enlarged plumose setae ; endopod of first legs 2-segmented, the other

rami of the first four pairs of legs 3-segmented ; fifth legs uniramose

in both sexes.

KEY TO THE SPECIES (BOTH SEXES)

1. Body stout, three times as long as wide ; caudal rami turned out-

ward at right angles to the body axis, each with four equal

plumes pave (p. 39)

Body slender, four times us long as wide; caudal rami only

slightly divergent, inner plume of left ramus greatly en-

larged plumulosus (p. 41)

CALOCALANUS PAVO (Dana)

FiGUEB 22

Calanus pavo, Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 13, 1849.

Calocalanus pavo Gieskrecht, Fauna und Flora des Golfes von Neapel, vol. 19,

p. 185, pis. 1, 4, 9, 36, 1892.

OccuiTence.—Numerous females were found by Wheeler at the sur-

face in the Gulf Stream south of Marthas Vineyard.

Distrihutwn.—Cape Verde Island (Dana) ; tropical Atlantic and

Pacific (Giesbrecht) ; Canary Islands, Malta (Thompson) ;
northern

Atlantic (Cleve) ; Adriatic (Steuer, Pesta) ; Mediterranean, Red Sea,

Indian Ocean (Thompson and Scott) ; Woods Hole (Wheeler,

Sharpe).
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Color.—Female transparent, with large orange or brick-red spot

in the posterior part of the thorax ; the long bristles and the terminal

segment of the first antennae are bright orange ; the broad plumes at

the base of the first antennae and on the caudal rami are brownish

red, with a brilliant metallic iridescence ; eye bright red. The body
of the male is transparent, with a greenish-yellow wash ; the terminal

two-thirds of the first antennae and all their plumes, the long, narrow
bristles of the second antennae, mandibles, and caudal rami are bright

red ; eye minute and ruby red.

Female.—Urosome 2-segmented; genital segment onion-shaped;

caudal rami turned outward until they stand in the same straight

line at right angles to the body axis; each ramus armed with four

enlarged plumes, which can be spread or folded at will. Distal endo-

FiGURB 22.

—

Calocalatius pavo: Female, dorsal. (From W. M. Wbeeler)

pod segment of third and fourth legs with a cluster of small spines;

fifth legs 4-segmented, the terminal segments with four or five

plumose setae on the inner margin and at the tip and a single spine

at the outer distal corner ; this segment also has two rows of spinules

across its anterior surface near the tip. Total length, 0.8-1.25 mm.
Male.—Head more or less separated from the first segment ; fourth

and fifth segments fused, with sharp posterior corners; urosome

5-segmented; caudal rami parallel with the body axis, the plumes

slender and incapable of spreading or folding ; right fifth leg 4-seg-

mented, its tip only reaching the middle of the second segment of

the left leg; the latter 5-segmented, a large spine at the inner distal

corner of the fourth segment and two much smaller ones at the tip

of the end segment. Total length, 1-1.15 mm.
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Remarks.—In specimens obtained with a townet the large plumes

on the caudal rami are always damaged and often entirely broken

away. But even in this condition the copepod can be recognized by

the peculiar position of the rami, and by the long bristles on the first

antennae. It is a tropical species and was taken in considerable

numbers by the present author at Montego Bay, Jamaica, in the

summer of 1910.

CALOCALANUS PLUMULOSUS (Glaus)

FlGtTBB 23

Calanus plumulosus Claus, Die frei lebenden Copepoden, p. 174, pi. 26, figs. 15,

16, 1863.

Calocalanus plumulosus Giesbeecht and Schmeil, Das Tierreich, Lief. 6, Cope-

poda, p. 26, 1898.

Occurrence.—Sexersil females were taken by Wheeler at the sur-

face in the Gulf Stream south of Marthas Vineyard.

Distribution.—M e s s i n a (Claus) ; Mediterranean,

tropical Atlantic and Pacific (Giesbrecht) ;
Gulf

Stream (Wheeler) ; Adriatic (Graeffe, Pesta).

Color.—Female transparent, with orange and red pig-

ment scattered irregularly through the body, especially

in the head, the fourth and fifth thoracic segments, and

the genital segment, and along the sides of the thorax

and abdomen. The two large plumes on the basal seg-

ments of the first antennae are dark brownish orange

;

the plumes on the caudal rami, including the enor-

mously elongated one on the left ramus, are light red-

dish orange.

Female.—Segmentation indistinct; genital segment

cuboidal; the left caudal ramus with an extra inner

plume twice the width and five times the length of the entire body.

Terminal endopod segment of third legs with two groups, of fourth

legs with one group of spines; fifth legs much longer than in the

preceding species, each 4-segmented, end segment tipped with a single

long plumose seta and three spines, both margins and the inner mar-

gin of the preceding segment heavily fringed with long hairs. Total

length, 0.9-1.25 mm.
Male.—Unknown.
Remarks.—If specimens are obtained uninjured, the enormous

plume on the left caudal ramus will at once identify the species.

If this is broken off, the fifth legs furnish the best diagnostic char-

acters. The antennae are considerably shorter than in pavo, and

each has a single plume on the anterior margin of the basal segment.

The caudal rami are much less divergent, and in preserved speci-

FIGCRE 23.

Calocalanus
plumulosus:
Female, fifth

legs
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mens the posterior body is usually bent back at right angles to the

anterior body, as noted by Scott and Pesta.

Family PSEUDOCALANIDAE

Genus CLAUSOCALANUS Giesbrecht, 1888

Head fused with the first segment; fourth and fifth segments also

fused, with rounded posterior corners ; urosome 4-segmented ; exopod

of second antenna 6-segmented, longer than the endopod; first an-

tennae just reaching the genital segment; exopods of the first four

pairs of legs 3-segmented;

first endopod 1-segmented,

second endopod 2-segmented,

third and fourth endopods

3-segmented; fifth legs uni-

ramose, 3-segmented ; basi-

pods and exopods of second

and third legs considerably

wider than those of the

fourth legs. One species.

CLAUSOCALANUS ARCUICORNIS
(Dana)

FiGtJBB 24

Calanus arouicornis Dana, Proc.

Amer. Acad. Arts and Sci.,

vol. 2, p. 12, 1849.

Claiisocalantis arcuicornis Gies-

brecht and ScHMErL, Das
Tierreich, Lief. 6, Copepoda

p. 27, 1898.

Occurrence.—Three males

and numerous females were

'Clausocalanus arcuicornis: a. Female, taken by Wheeler at the SUr-
b, male, dorsal; c, fifth legs, male; f^ce in the Gulf Stream

south of Marthas Vineyard.

Distribution.—^Messina (Glaus) ; Mediterranean, tropical Atlantic

and Pacific (Giesbrecht) ; Indian Ocean, Ked Sea (Thompson and

Scott) ; northern Atlantic (Cleve) ; Arabian Sea, Indian Ocean,

Malay Archipelago (Cleve).

Color.—Not very transparent, with red pigment in some parts of

the thoracic segments, on the dorsal and ventral surfaces, and in the

genital segment. In the male the pigment is on the whole more
abundant and may extend into the basal segments of the first anten-

nae. In rare instances all the cuticle has a violet color ; the eggs are

rose colored (Wheeler).

Figure 24.-

dorsal

d, fifth legs, female.
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Feniale.—Body elliptical in outline, widest at the center, narrow-

ing equally in front and behind; genital segment longer than the

first two abdominal segments combined ; caudal rami as wide as long,

each with four setae of about equal length. Total length, 1.15-

1.6 mm.
Male.—Body oval in outline, widest posteriorly, narrowed much

more in front than behind; first abdominal segment twice as long

as the genital segment, and longer than the other two abdominal seg-

ments together; setae of caudal rami more unequal in length than

in the female, the second inner one the longest. Total length,

1.1-1.2 mm.
Remarks.—Wheeler's specimens are the only ones thus far re-

corded from our American shores. The species is evidently a rare

visitor here, but it will undoubtedly be found again within the

limits of the present area.

Genus PSEUDOCALANUS Boeck. 1872

Body slender, head fused with the first segment ; fifth segment with

rounded posterior corners; urosome slender, 4-segmented in female,

5-segmented in male ; first antennae reaching about the center of the

abdomen ; exopods of first 4 pairs of legs 3-segmented ; first endopods

1-segmented, second endopods 2-segmented, third and fourth endo-

pods 3-segmented ; none of the legs widened or with spinules on the

surface; fifth legs lacking in female, present in male. One species

found here.

PSEUDOCALANUS MINUTUS (Kr0yer)

Figure 25

Calanus minutus Kk0yer, Naturh. Tidsskrift, ser. 2, vol. 2, p. 543, 1849.

Pseudocalanus minutus With, Danish /Mfiroif-Expedition, vol. 3, pt. 4, Copepoda

1, p. 57, pi. 1, fig. 8, 1915.

Occurrence.—Forty-five males and females from surface tow on

Georges Bank, September 14, 1872; 1,000 males and females from

Gulf of Maine, March and April, 1920, Stations 20062, 20069, 20077,

20108, Grampus.

Distribution.—Norwegian coast (Boeck, Sars) ; Shetland Islands

(Norman) ; English Seas (T. Scott, Brady) ; Bohuslan (Trybom)
;

Canary Islands, Malta (Thompson) ; North Sea (Mobius, Timm,
Bourne) ; Helsingfors (Nordquist) ; Wimereux (Canu) ; Baltic Sea

(Hensen) ; Greenland, Iceland, Faroe Islands (With) ; Alaska,

Arctic Ocean (Willey, Mrazek) ; North Atlantic (Farran, Cleve)

;

Kiehle Fohrde (Oberg, Giesbrecht) ; Adriatic (Pesta) ; Iceland

(Paulsen) ; Mediterranean, Gulf of Suez (Thompson and Scott)

;

Gulf of Maine (Bigelow) ;
Chesapeake Bay (Wilson).
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a

Color.—Body transparent; region around the vulva in the female

bright green; the oil drops are an intense rusty red and are devel-

oped so numerously, especially in the male, that when there is a

large assemblage of the copepods, as in a townet, they give a red

color.

Female.—Anterior body elongate-elliptical in outline, nearly three

times as long as wide; urosome half as long as metasome; genital

segment enlarged and projecting ventrally;

caudal rami longer than anal segment; fifth

legs entirely lacking. Total length, 1.2-1.6 mm.
Male.—Much smaller than the female; uro-

some very narrow, with the anal segment

shorter and dilated distally; fifth legs unira-

mose, asymmetrical, left leg 5-segmented, the

second and third segments somewhat enlarged

distally, the fifth segment very small and end-

ing in a slender spine; right fifth leg 4-seg-

mented, the segments diminishing in width

distally, the fourth one virtually an acuminate

spine. Total length, 1-1.25 mm.
Remarks.—After a careful examination of

Kr0yer's original type specimens, With has

identified Kr0yer's triinutus with Boeck's

elongatus., and since the former was described

20 years before the latter the species name
given by Kr0yer must be retained. This is

apparently an arctic species, but extends southward on our Atlantic

coast at least to latitude 35° N.

Family AETIDEIDAE

Genus AETIDEUS Brady, 1883

Head in female highly vaulted anteriorly, slightly carinated dor-

sally, with a stout bifurcate rostrum; in the male less vaulted, not at

all carinated, and entirely devoid of a rostrum. Fused fourth and

fifth segments produced at tho. posterior corners into sharp spines,

which reach beyond the posterior margin of the genital segment.

Urosome 4-segmented in female, the genital segment protruding ven-

trally, 5-segmented in male, the genital segment not protruding, the

anal segment very short. First antennae reaching the caudal rami in

female, just reaching the genital segment in male. Fifth legs lacking

in female; right fifth leg lacking in male, left uniramose, 5-seg-

mented. One species found here.

Figure 25.

—

Pseudocalanus
minutus: a. Female, dor-

sal ; i, fifth legs, male
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AETIDEUS ARMATUS (Boeck)

Figure 26

45

Pseudocalanus armatus Boeck, Forh. Vid.-Selsk. Christiania, 1872, p. 38.

Aetideus armatus Sars, Crustacea of Norway, vol. 4, p. 25, pis. 13, 14, 1901.

Occurrence.—A single female in the trawl wings, Station 1039,

Fish Hawk; 2 females in the trawl wings, Station 2195, Albatross^

south of Nantucket.

Distribution.—Torres Strait (Brady) ; Gibraltar, tropical Pacific

(Giesbrecht) ; Malta (Thompson) ; Mediterranean (Giesbrecht)

;

North Sea, North Atlantic (Farran) ; Indian Ocean (Thompson and

Scott) ; Adriatic (Steuer, Pesta) ; California coast (Esterly) ; Malay

Archipelago (A. Scott) ; Gulf of Guinea (T. Scott) ; Gulf of Maine
(Bigelow).

Color.—All the appendages and the caudal

rami are transparent and colorless; the body

is about half transparent and the other half

orange or blood red. Through the long cepha-

lothorax the band of red is quite intense; the

posterior segments are all red, but the color is

weak except at the joints, where it is intense

and deep. There is a small red dot on each

side where the first antenna joins the head
(Rathbun).

Female.—Metasome elongate-elliptical, width

a little more than a third of the length ; caudal

rami about three times as long as wide, con-

siderably longer than the anal segment, finely

ciliated on their inner margins; a long non-

plumose seta on the dorsal surface of each

ramus near the distal end. Total length,

1.8 mm.
Male.—Smaller and more slender than the

female, the head considerably narrowed an-

teriorly and devoid of a rostrum. Spines at

posterior corners of fifth segment smaller and shorter than in the

female. Left fifth leg nearly as long as the urosome, the third seg-

ment the longest, the end segment slender and fringed with fine cilia.

Total length, 1.25-1.45 mm.
Remarks.—The female can be recognized by the highly vaulted

forehead and the coarse spines at the posterior corners of the fifth

segment; the most distinctive character of the male is the single left

fifth leg, with its five segments.

71937—32 5

a

FiGDRB 26.

—

Aetideus ar-

matus: a. Female, dor-

sal ; h, fifth leg, male.

(After Sars)
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Genus AETIDEOPSIS G. O. Sars, 1903

Anterior portion of head much narrowed, with the frontal margin

flattened on each side; fifth segment distinctly separated from the

fourth, its posterior corners produced into slender spines, which

scarcely reach the center of the genital segment; urosome 4-seg-

mented. ExojDods of first four pairs of legs 3-segmented; first

endopod 1-segmented, second endopod 2-segmented, third and fourth

endopods 3-segmented; fifth legs lacking in female, male unknown.

One species found here.

AETIDEOPSIS ROSTRATA G. O. Sars

FiGUBB 27

Aetideopsis rostrata Sars, Crustacea of Norway, vol. 4, p. 160, suppl. pis. 4, 5,

1903.

Occurrence.—A single female from the trawl wings. Station 1089,

Fish Haxoh^ northeast of Cape Cod Light.

Distribution.—B e t w e e n Jan Mayen
and Finmark (Sars) ; North Sea (Wol-

fenden) ; west coast of Ireland (Farran)
;

Arctic Ocean (Koefoed and Damas)

;

between Iceland and Greenland (With)

:

Malaysia (A. Scott).

Color.—Sars made the statement:
" Color not yet ascertained," and this is

still true, since Rathbun made no notes

on this single specimen.

Female.—Body elongate-obovate ; ante-

rior head widened through the mouth and

abruptly narrowed in front of this, the

forehead triangular. First antennae
reaching posterior margin of first ab-

dominal segment; urosome one-third as

long as metasome; genital segment pro-

truding slightly ventrally. Apical spines

on the exopods of the first four pairs of

Total length, 4.4 mm.

FiGDRK 27.

—

Aetideopsis rostrata:

a. Female, dorsal ; 6, maxilll-

ped. (After Sars)

legs densely pectinated

Male.—Unknown.
Remarks.—The distinct separation of the fourth and fifth seg-

ments and the much shorter spines at the posterior corners of the

latter distinguish this genus from Aetideus. It has never before been

reported from the American coast.
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Genus CHIRIDIUS Giesbrecht, 1892

47

Head narrowed anteriorly; fourth and fifth segments completely

fused, with slender and sharp spines at the posterior corners. Uro-

some 4-segmented in female, 5-segmented in male ; caudal rami nearly

as wide as long; appendicular bristles short and on the ventral sur-

face. Exopods of first four pairs of legs 3-segmented; first endo-

pods 1-segmented, second endopods 2-segmented, third and fourth

endopods 3-segmented; fifth legs lacking in female, uniramose and
5-segmented in male, often with the rudiment of an endopod. One
species found here.

CHIRIDIUS ARMATUS (Boeck)

Figure 28

1901.

Euchaeta annata Boeck, Forh. Vid.-Selsk. Christianla, 1872, p. 39.

Chmdius armatus Sars, Crustacea of Norway, vol. 4, p. 27, pis. 15, 16,

Occurrence.—One male

from trawl wings, Sta-

tion 2230, Fish Hawk; 12

males and females in a

vertical haul. Station
20077, Grampus, east of

Cape Cod.

Distribution.—Nor-

wegian coast and fiords

(Boeck, Sars); North
Atlantic (Cleve) ; British

seas (T. Scott); North
Sea (Damas and Koe-
foed)

; Greenland (Van-
hoffen).

Color.— Body trans-
j

.
Figure 28.

—

Chiridiiis armatus: a. Female, dorsal
parent and colorless, with (after Sars) ; b, fifth legs, young male ; c, fifth

a faint wash of rosy red ; ^'^ss, aduit male (r, right leg)

intestine in the female bright carmine, in the male much duller and
more of a brick red; ovaries and oviducts opaque white; eye dark
ruby red (Rathbun).

Female.—Metasome nearly three times as long as wide, the spines
on the posterior corners of the fifth segment short and somewhat
divergent. Head with a very small bifid rostrum; first antennae
reaching the first abdominal segment; caudal rami no longer than
the anal segment, and a little divergent; exopod of second antennae
7-segmented and one-third longer than the endopod. Total length,
4 mm.
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McHe.—Nearly as long as the female but more slender; spines at

posterior corners of fifth segment very small and mucronate; fifth

legs 5-segmented, right leg stouter than left, both legs with tiny rudi-

ments of an endopod on the inner margin of the second segment at

the distal corner. Total length, 4 mm.
ReTrMTks.—According to Sars this species on the Norwegian coast

is a deep-water form, but he considered it probable that in more

northern latitudes it may ascend nearer to the surface. It is worthy

of note that 3 females of the species Chiridius ohtusifrons were ob-

tained by the Grampus at Station 20075, south of Cape Sable, Nova
Scotia. This is not within the present area, but is so close to it

that the species is likely to be found here at some future time.

Genus CHIRUNDINA Giesbrecht, 1895

Body elongate and rather slender, considerably narrowed anteri-

orly ; forehead with or without crest ; rostrum short and undivided

;

head fused with the first segment; fourth and fifth segments also

fused, the posterior corners sharp in the female, rounded in the

male; exopod of second antenna twice as long as endopod, 7-seg-

mented; exopods of first four pairs of legs 3-segmented, except in

the first legs of the female, where it is sometimes 2-segmented ; first

endopod 1-segmented, second 2-segmented, third and fourth 3-seg-

mented ; fifth legs lacking in female, present in male.

KEY TO THE SPECIES (BOTH SEXES)

1. Forehead with crest
;
genital segment symmetrical ; exopod of

first legs in female with only 2 segments streetsii (p. 48)

Forehead without crest; genital segment asymmetrical; exopod

of first legs in female with 3 segments pustulifera (p. 49)

CHIRUNDINA STREETSII Giesbrecht

FiGUKE 29

Chirundina streetsii Giesbeecht, Bull. Mus. Comp. Zool., vol. 25, no. 12, p, 249,

pi. 1, figs. 5-10, 1895.

—

Giesbrecht and Schmul, Das Tierreich, Lief. 6,

Copepoda, p. 34, 1898.

Occurrence.—Two females from trawl wings, Station 1039, Fish
Hawk; 2 females in a vertical haul. Station 20045, Grampus, south

of Georges Bank.

Distribution.—South of Iceland (With) ; northeastern Atlantic

(Farran) ; Malay Archipelago (A. Scott) ; South Atlantic, off

Africa (Cleve, Stebbing) ; California coast (Esterly) ; Gulf of

Maine (Bigelow).
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Color.—The only statement in regard to the color of this species

was made by Esterly, who said that it is " whitish in formalin but

without pigment."

Female.—Forehead with a crest
;
posterior corners of fifth segment

produced into short and rather blunt spines; urosome 4-segmented;

genital segment symmetrical and protruding ventrally ; caudal rami

nearly twice as wide as long, with dense tufts of fine hairs on their

inner margins; exopod of first leg 2-segmented, the 2 proximal seg-

ments fused ; first basipod of fourth

legs without spines on the inner

margin. Total length, 5-5.3 mm.
Male.—Forehead with a crest;

posterior corners of fifth segment

smoothly rounded; exopod of first

leg 3-segmented; fifth legs bira-

mose, exopods 3-segmented, endo-

pods 1-segmented; right endopod

club-shaped, not reaching the distal

margin of the first segment of the

exopod; left endopod reaching be-

yond the distal margin of the first

segment of the exopod, curved and

tapered to a sharp point. Total

length, 4-4.3 mm.
Rerriarks.—Rathbun's specimens

were mixed with another species

and probably escaped notice; this is unfortunate since it leaves the

color of the species still unknown.

FiGDRE 29.

—

Chirundina streetsii: o. Fe-

male, dorsal ; b, fifth legs, adult male
(after Esterly)

CHIRUNDINA PUSTULIFERA (G. O. Sars)

Figure 30

Undeuchaeta pustuUfera Saks, Bull. Mus. Oc^anogr, Monaco, no. 26, p. 14, 1905.

Chirundina pustuUfera With, Danish /ngro if-Expedition, vol. 3, pt. 4, Copepoda

1, p. 145, pi. 5, figs. 6, a-d, text fig. 39, 1915.

Occurrence.—A single male from the trawl wings, Station 2195,

Albatross, south of Nantucket.

Distribution.—North Atlantic, Irish coast (Farran) ; between

British Isles and Iceland (With) ; Atlantic, Monaco Expedition

(Sars).

Color.—Nothing is known of the color when alive
;
preserved speci-

mens are a light grayish brown.

Female.—Forehead without a crest; posterior corners of fifth seg-

ment rounded, without spines; urosome 4-segmented; genital segment
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asymmetrical, with protuberances on each side and the ventral sur-

face ; caudal rami twice as wide as long, with a dense fringe of hairs

on their inner margins ; exopod of first leg 3-segmented ; basipod of

fourth leg with a process on the inner margin armed with stout

spines. Total length, 6.9 mm.
Male.—Forehead without a crest; urosome only one-fourth as long

as metasome ; anal segment very short
;
genital segment symmetrical,

without protuberances; first 4 pairs of legs, like those of female;

fifth legs biramose, endopods 1-segmented, exopods 3-segmented, the

right one tipped with a very long and slender spine, the left one with

a minute spine; neither endopod reaches the distal end of the first

segment of the exopod. Total length, 6.5 mm.

FiQUBE 30.

—

Chirundina pustulifera : a, Male, dorsal; 6, left, and c, right

fifth leg of male ; d, female urosome, dorsal (after Giesbrecht)

Remarks.—With, in the reference cited above, has given valid

reasons for referring this species to the genus Chirundina., and the

present specimen belongs to that genus rather than to Vndeuchaeta.,

as is shown by its fifth legs. This is the first record of the species

from American shores.

Genus GAETANUS Giesbrecht, 1888

Head fused with the first segment and carrying on its dorsal sur-

face at the anterior end a median spine; fourth and fifth segments
fused, with sharp spines at the posterior corners in the female,

smoothly rounded in the male ; urosome 4-segmented ; exopod of first

legs 2- or 3-segmented, of the three following pairs 3-segmented ; en-
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dopod of first leg 1-segmented, of second leg 2-segmented, of third and

fourth legs 3-segmented ; fifth legs lacking in female, present in the

male, each 5-segmented, with rudimentary endopod.

KEY TO THE SPECIES (BOTH SEISES)

First antennae twice as long as body ; spine on head pointed

forward; exopod of first legs 2-segmented miles (p. 51)

First antennae reaching little beyond caudal rami; spine on

head pointed ventrally ; exopod of first legs 3-segmented kruppii (p. 52)

GAETANUS MILES Giesbrecht

FlGUBE 31

Gaetanus miles Giesbrecht, Atti Accad. Lincei, Rome, ser. 4, vol. 4, sem. 2, p.

335, 1888 ; Fauna und Flora des Golfes von Neapel, vol. 19, p. 219, pis. 14,

36, 1892.

Occurrence.—A single female taken

in a vertical haul. Station 20069,

Grampus, south of Georges Bank.

Distribution.—North Atlantic (Far-

ran) ; tropical Pacific (Giesbrecht)

;

Malay Archipelago (A. Scott) ; be-

tween British Isles and Iceland
(With) ; South Atlantic (Cleve, Steb-

bing) ; Gulf of Maine (Bigelow).

Color.—Nothing is known with re-

gard to the color of the living cope-

pod; preserved specimens are quite

transparent and yellowish horn-color.

Female.—Spine on the head point-

ing straight forward ; first antennae

more than twice the body length;

spines at posterior corners of fifth seg-

ment almost reaching the posterior

margin of the genital segment ; exopod of first legs with only 2 seg-

ments ; inner margin of basipod of fourth leg with a semicircular row

of 5 or 6 coarse setae or spines. Total length, 3^.3 mm.
Male.—Unlcnown.

Remarks.—This species may be recognized by the length of the

first antennae and the presence of a frontal spine. The number

of spines on the fourth basipod seems to be larger in Pacific than in

Atlantic specimens. Although widely distributed it is found nowhere

in any abundance.

FiGUKE 31.

—

Oaetanus miles, female :

a. Lateral ; b, dorsal
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GAETANUS KRUPPII Giesbrecht

FlQUEE 32

Gaetaniis kruppii Giesbrecht, Mittheil. Zool. Stat. Neapel, vol. 16, p. 202, pi. 7,

fig. 8, pi. 8, fig. 29, 1903.—VAN Breemen, Nordisches Plankton, Zoologischer

Teil, vol. 4, Entomostraca, Copepoden, p. 41, fig. 47, 1908.

Occurrence.—A male and female from the trawl wings, Station

2195, Albatross, south of Nantucket.

DistHhwtion.—Mediterranean (Giesbrecht) ; North and South

Atlantic (Farran) ; Denmark Strait, Iceland, Faroe Islands (With)

;

Malay Archipelago (A. Scott) ; Indian Ocean (Thompson).
Color.—Body a uniform

bright carmine red, yellowish

along the grooves between the

segments
;
plume on the basal

half of the first antennae

orange ; setae on the antennae,

mouth parts, and caudal rami

blue (Giesbrecht).

Female.—Larger than the

preceding species; frontal

spine pointing ventrally

;

spines at posterior corners of

fifth segment mucronate and

not reaching center of genital

segment ; first antennae reach-

ing only three segments be-

yond the caudal rami; inner

distal corner of fourth basi-

pod with 25 to 30 stiff

Figure 32,

—

Oaetanus kruppii: a. Female, lat-

eral ; 6j male, fifth legs

bristles chiefly on the posterior surface. Total length, 3.6-4.5 mm.
Male.—Spines at posterior corners of fifth segment much shorter

than in the female ; anal segment also much shortened ; first antennae

not reaching the caudal rami, their basal half with numerous short

colored aesthetasks on the anterior margins ; no bristles on the fourth

basipods; fifth legs biramose, endopods 1-segmented, right exopod

2 or 3 segmented, left exopod 3-segmented. Total length, 3.7-5 mm.
BcTnarks.—This is a deep-water species and rather widely distrib-

uted, but it has never before been reported from our American coasts.

It may be distinguished from the preceding species by the fact that

the frontal spine is turned ventrally at right angles to the body axis.

Genus GAIDIUS Giesbrecht, 1895

Head fused with the first segment ; fourth and fifth segments also

fused, with spines at the posterior corners; urosorae 4-segmented in
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female, 5-segmented in male ; caudal rami short, with fine hairs on

their inner margins; first antennae slender and not as long as the

body ; exopods of first four pairs of legs 3-segmented ; first endopod

1 -segmented, second 2-segmented, third and fourth 3-segmented; fifth

legs lacking in female, present and biramose in male.

KEY TO THE SPEOIES (BOTH SESES)

1. First anteniiae reaching the first abdominal segment ; spines at

posterior corners of fiftli segment slender and nearly as long

as genital segment tenuispinus (p. 53)

First antennae reacliing tip of caudal rami ; spines at posterior

corners of fifth segment small and scarcely visible— brevispinus (p. 54)

GAroiUS TENUISPINUS (G. O. Sars)

FlGtTRE 33

Chiridius tenuispinus Saes, Norwegian North Polar Expedition, 1893-1896,

vol. 1, no. 5, Crustacea, p. 67, pi. 18, 1900.

Gaidius tenuispinus Sabs, Crustacea of Norway, vol. 4, p. 162, pi. 18, 1903.

Ocourrence.—Two females from trawl

wings, Station 994, Fish Hawh; 5 fe-

males from trawl wings. Stations 2093,

2195, 2230, Albatross, south of Marthas

Vineyard.

Distribution.—Polar seas, Norwegian

coast (Sars) ; North Atlantic (Farran)
;

California coast (Esterly) ; Arctic Ocean

(Mrazek) ; Faroe Channel, Antarctic

Ocean (Wolfenden) ; English seas (Pear-

son, T. Scott) ; Greenland (Vanhoffen,

Damas) ; North Sea (van Breemen)
;

Davis Strait, Denmark Strait, Iceland

(With) ; Gulf of Maine (Bigelow).

Color.—Body translucent and whitish,

with a large red spot near the anterior

margin of the head (Rathbun).

Female.—Spines at posterior corners of fifth segment slender,

nearly straight, and about as long as the genital segment; urosome

one-fourth as long as metasome; genital segment protruding ven-

trally ; caudal rami slightly longer than wide, rounded at their tips,

the two proximal segments of first legs fused, without an outer spine.

Total length, 3.5-3.8 mm.
Male.—Spines at posterior corners of fifth segment reaching

beyond the distal margin of the genital segment; urosome slender

and more than one-third as long as metasome ; anal segment almost

I
a

Figure 33.

—

Oaidiua tenuispinus:

a. Female, dorsal ; b, male,

fifth legs (r, right leg)
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obsolete; first antennae considerably dilated basally and densely

fringed with large curved aesthetasks; two proximal segments of

first exopods distinctly separated; fifth legs -large, biramose and

asymmetrical; endopods 1-segmented, right club-shaped, left longer

and much narrower; right exopod 2-segmented, left 3-segmented,

end segment spiniform. Total length, 2-2.25 mm.
Remarks.—^With designated this species as a North Atlantic and

arctic form, frequenting the intermedial layers. All the present

specimens came from the trawl wings, which suggests that as the

species comes farther south and nearer the shore it seeks the colder

water near the bottom.

GAroiUS BREVISPINUS (G. O. Sars)

FiGUEB 34

Chiridius hrevispinus Saes, Norwegian North Polar Expedition, 1893-1896,

vol. 1, no. 5, Crustacea, p. 68, pi. 19, figs. 1-11, 1900.

Gaidius brevlspinvs Sars, Crustacea of Norway, vol. 4, p. 162, suppl. pi. 6, 1903.

Ooownrence.—One male

from trawl wings, Station

2219, Albatross; 1 female

from trawl wings, Station

2236, Albatross, off

Marthas Vineyard.

Distribution. — Polar
Basin (Sars); Faroe
Channel (Norman) ; Den-

mark Strait, Iceland
(With) ; Arctic Ocean

(Mrazek) ; North Atlantic

(Farran) ; North Sea (van

Breemen) ; English seas

(Pearson) ; Gulf of Maine
(Bigelow),

Color.— No statement

regarding color has yet

appeared.

Female.—Spines at posterior corners of fifth segment pointed

diagonally downward ; urosome one-third as long as metasome
;
geni-

tal segment flattened ventrally ; caudal rami divergent ; two proximal

segments of first exopod separated, but the basal segment has no

outer spine. Total length, 3.9-4.8 mm.
Male.—Considerably smaller than female; spines at posterior

corners of fifth segment smaller and shorter ; two proximal segments

of first exopod separated, neither of them with outer spine; fifth

legs biramose, asymmetrical; endopods 1-segmented, club-shaped.

Figure 34.

—

Oaidius hrevispinus : a. Female, dorsal

1), fifth legs of male {r, right leg)
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exopods 3-segmented, end segment of left one enlarged near the

tip and armed with stiff hairs and a spine. Total length, 3.01-

3.35 mm.
Remarks.—This species is larger than the preceding one and

differs further in the size of the spines at the corners of the fifth seg-

ment and in the form of the fifth legs of the male. It also is boreal

and pelagic and seems to seek the colder water near the bottom.

Genus EUCHIRELLA Giesbrecht, 1888

Head usually separated from first segment, with or without a

crest; posterior corners of fifth segment rounded; urosome 4-seg-

mented in female, 5-segmented in male ; caudal rami about as wide as

long, each with a dense tuft of long fine hairs on the inner margin

;

exopod of first leg 2-segmented, of the three following pairs 3-seg-

mented ; endopod of first and second legs 1-segmented, of third and

fourth legs 3-segmented; basipod of fourth legs in female with

spines on inner margin and posterior surface; fifth legs lacking in

female, present and biramose in male.

KEY TO THE SPECIES (BOTH SEIXES)

1. Forehead without a crest 2

Forehead with a crest 3

2. Exopod of second antenna twice as long as endopod, or less- rostrata (p. 55)

Exopod of second antenna four times as long as endopod- messinensis (p. 56)

3. Exopod of second antenna two and a half times as long as the

endopod, or less pulchra (p. 58)

Exopod of second antenna four times as long as endopod- curticauda (p. 59)

EUCHIRELLA ROSTRATA (Clans)

FiGUKE 35

TJndina rostrata Claus, Die Copepodenfauna von Nizza, p. 11, pi. 1, fig. 2, 1866.

Euchirella rostrata Giesbrecht, Fauna und Flora des Golfes von Neapel, vol.

19, p. 232, pis. 2, 15, 1892.

Occurrence.—Four males and females from trawl wings, Stations

2195, 2219, 2230, Albatross; two females in vertical haul. Station

10295, Grampus ; the former south of Nantucket.

Distribution.—Mediterranean (Giesbrecht) ; California coast (Es-

terly) ; northern Atlantic (Cleve) ; Indian Ocean (Thompson)

;

Greenland, Iceland, Faroe Channel (With) ; southern Pacific

(Brady); Canary Islands (Cleve).

Color.—Not very transparent; red pigment scattered through the

body, especially along the midline, on the posterior margins of the

thoracic segments, and in the genital segment. The long plumose

setae on the exopods of the second antennae are reddish yellow

and the same color is found in the basipods of the legs.
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Female.—^Forehead without a crest but with a rostrum; urosome

symmetrical; genital segment as long as the three abdominal seg-

ments combined ; caudal rami as wide as long, quite divergent, with

tufts of hairs on their inner margins; distal segment of endopod

of second antenna with eight and six setae; basipod of fourth leg

with a row of six or seven flat-

tened spines on the posterior

surface. Total length, 2.75-3.25

mm.
Male.—Forehead like that of

female; body considerably

smaller
;
genital segment not pro-

truding ventrally ; fifth legs bira-

mose, endopods 1-segmented,

right exopod 2-segmented, left

3-segmented; inner margin of

ri ght exopod smooth and

unarmed.

Remarks.—Cleve has shown in

his discussion of the plankton of

the North Sea, the English Chan-

nel, and the Skager Rak^ that

Brady's Euchaeta hessei is really

the male of the present species.

It probably enters the Woods
Hole area as a visitor from con-

siderable depths along the edge of the Gulf Stream, since the speci-

mens here recorded were taken at a depth of 1,000 fathoms. Bigelow

says that apparently it does not enter the Gulf of Maine except

during the warmer summer months.

EUCHIRELLA MESSINENSIS (Glaus)

FlGUEE 36

Undina messinensis Claus, Die frei lebenden Copepoden, p. 187, pi. 31, figs. 8-18,

1863.

Euchirella messinensis Giesbrejcht, Fauna und Flora des Golfes von Neapel,

vol. 19, p. 232, pis. 15, 36, 1892.

Occurrence.—One female from trawl wings, Station 994, FhK
Hawk; one female from trawl wings, Station 2093, Albatross, south

of Marthas Vineyard.

Distribution.—Messina (Claus) ; Mediterranean (Giesbrecht) ; Gulf

of Guinea (T. Scott) ; Indian Ocean (Thompson and Scott) ; west

FiGUEB 35.

—

Euchirella rostrata: a. Female,

dorsal ; b, male, fifth legs (r, right leg) ;

c, female, basipod of fourth leg

' &venska Akad. Handl., vol. 33, p. 4, pi. 2, figSL 1-2, 1900.
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coast of Ireland (Farran) ; Adriatic (Pesta) ; California coast

(Esterly) ; Malay Archipelago (A. Scott) ; North Sea (With).

Color.—General body color reddish and not very transparent; the

red pigment is distributed very unevenly and is most dense along

the midline of the dorsal surface, on the posterior margins of the

thoracic segments, especially at the sides of the body, on the dorsal

surface of the genital segments, on the long plumose setae of the

second antennae, and on the proximal segments of the mouth parts.

The first antennae, the second pair all except the setae, the distal

portions of the mouth parts, the abdomen, and the caudal rami are

colorless (Rathbun),

Female.—Forehead without a crest but with a rostrum; urosome
one-fifth as long as meta-

some
;

genital segment

asymmetrical with a sack-

shaped protuberance on

the dorsal surface at the

left of the midline ; second

outer seta on the right

caudal ramus as long as

the body; exopod of sec-

ond antenna four times as

long as endopod; end seg-

ment of endopod with five

and four setae ; basipod of

fourth leg with only one

or two spines on inner

margin. Total length,

4.5-5 mm.
Male.—Forehead with a

low crest and with a ros-

trum ; urosome one-fourth

as long as metasome and
symmetrical ; no elongated

seta on caudal rami ; fifth legs biramose, endopods 1-segmented, the

left one very rudimentary, possibly sometimes lacking; left exopod

3-segmented, rodlike, right exopod 2-segmented, end segment with a

row of sawteeth on the inner margin. Total length, 3.75-4 mm.
Remarks.—The female of this species is distinguished by the sack-

shaped appendage on the genital segment and the length of the

exopod of the second antenna. The male can be told by the structure

of the fifth legs. It has never before been reported from the Ameri^

can side of the North Atlantic,

FiGDRE 36.

—

Euchirella messinensis : a. Female,
dorsal ; b, male, fifth legs (r^ right leg) ; c,

basipod of fourth leg of female (b, c, after

Giesbrecht)
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EUCHIRELLA PULCHRA (Lubbock)

Figure 37

Undina pulchra Ltjbbock, Trans. Ent. Soc. London, new ser., vol. 4, p. 26, pi. 4,

figs. 5-8, pi. 7, fig. 6, 1856.

Euchirella pulchra Giesbrecht, Fauna nnd Flora des Golfes von Neapel, vol. 19,

p. 233, pis. 15, 36, 1892.

Occurrence.—Three females in a vertical haul, Station 20044,

Grampus, south of Georges Bank.

Distribution.—Tropical Atlantic and Pacific (Giesbrecht, Brady)

;

Gulf of Guinea (Lubbock) ; Abrolhos, Australia, Caldera, Chile

(Giesbrecht) ; California coast (Esterly) ; North Atlantic (Brady)

;

Gulf of Maine (Bigelow).

Color.—Body somewhat opaque, with red pigment above the mouth
parts, along the median axis, and

on the basipods of the swimming
legs. The densely plumose setae

of the second antennae are also

pinkish or reddish and stand out

conspicuously as in other species

of the genus.

Female.—Forehead with a low

crest and a small rostrum; uro-

some about one-fourth as long as

metasome
;
genital segment asym-

metrical, with a stout protuber-

ance on the left side of the dorsal

surface and an indentation on the

right side; exopod of second

antenna two and one-half times

as long as endopod ; end segment

of the latter with six and five

setae ; basipod of fourth leg with

one or two spines on its inner margin. Total length, 3.4r-4.4 mm.
Male.—Forehead with a crest and a rostrum ; urosome symmetrical

;

anal segment very short and divided at the center so as to cause the

caudal rami to appear 2-segmented ; fifth legs biramose, left endopod

so rudimentary as to be easily overlooked; chela on right leg shorter

than the basipod ; right exopod 2-segmented, proximal segment with

three angular protuberances on inner margin, distal segment with a

series of fine tubercles. Total length, 3.5-3.75 mm.
Remarks.—This species may be distinguished by the presence of a

crest and by the relative lengths of the rami of the second antennae

in the female, and in the male by the fact that the chela of the right

fifth leg is shorter than the basipods. This species prefers the open

pc§an 3,n(i is not likely to be found in shallow water along the shore.

Figure 37.

—

Euchirella pulchra: a, Female,
dorsal (after Sars) ; t, male, fifth legs ;

c, female, basipod of fourth leg ; d,

urosome, lateral (I), c, d after Giesbrecht)
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EUCHIRELLA CURTICAUDA Giesbrecht

Figure 38

Euchirella curticauda Giesbkecht, Atti Accad. Lincei, Rome, ser. 4, vol. 4,

p. 336, 1888.

Occu'i-rence.—There is as yet no record of this species within the

present area, but both sexes have been captured so close at hand that

it is Hkely to appear at any time in the future.

Distribution.—North Pacific (Giesbrecht) ; North Atlantic (Wolf-

enden, Farran) ; Malay Archipelago (A. Scott) ; California coast

(Esterly) ; North Sea (van Bree-

men) ; Denmark Strait, Faroe
Channel, Iceland (With) ; Gulf of

Maine (Bigelow).

Color.—Body fairly transparent,

with red pigment scattered along

the dorsal midline, on the basipods

of the swimming legs, and in the

plumose setae of the second an-

tennae, as in the other species.

Female.—Forehead with a high

crest, but with only a vestige of a

rostrum; urosome less than one-

sixth as long as metasome and per-

fectly symmetrical; genital seg-

ment protruding ventrally ; none of

the caudal setae elongated; exopod

of second antennae four times as

long as endopod; end segment of

latter with 3 and 2 setae ; basipod of fourth leg with a row of 12 or

13 spines running from the inner margin along the posterior surface.

Total length, 2.5-4.8 mm.
Male.—Forehead with a crest, without a rostrum; first antennae

extending little beyond the cephalothorax ; exopod of second anten-

nae only one and one-half times as long as the endopod; fifth legs

biramose, endopods 1-segmented, left exopod 3-segmented, right

2-segmented; the two legs about the same length. Total length,

3-3.75 mm.
Remarks.—The species may be recognized by the high crest, the 5

setae at the tip of the endopod of the second antennae, and the row

of 10 to 13 short spines on the basipod of each fourth leg. In the

male the structure of the last segment of the right fifth exopod is the

most characteristic feature.

Figure 38.

—

Euchirella curticauda: a. Fe-

male, dorsal (after Sars) ; h, male, last

segment of right fifth exopod ; c, uro-

some, ventral ; d, female, fourth basi-

pod {h, c, d, after Giesbrecht)
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Genus UNDEUCHAETA Giesbrecht, 1888

Head fused with the first segment, with or without a crest ; fourth

and fifth segments fused with rounded posterior corners; urosome

4-segmented in female, 5-segmented in male; genital segment asym-

metrical ; exopod of second antennae less than twice the length of the

endopod; exopod of first leg 2-segmented in female, 3-segmented in

male, rami of the three following pairs of legs 3-segmented; fifth

legs lacking in the female
;
present and biramose in the male,

KEY TO THE SPECIES (BOTH SEXES)

1. Head with a moderately high crest
; genital segment in female

with a ventral spine on the right side major (p. GO)

Head without a crest ;
genital segment in female with a dorsolat-

eral spine on the right side minor (p. 61)

UNDEUCHAETA MAJOR Giesbrecht

FiGUBB 39

Vtideuchaeta major Giesbrecht, Fauna und Flora des Golfes von Neapel, vol.

19, p. 227, pi. 37, 1892.

Occwrence.—One male and two females from trawl wings, Stations

2195, 2219, Albatross; five young males and adult females in vertical

haul, Station 10313,

Gratrifpu^; the former

stations south of Nan-
tucket.

Distribution.— North-

ern Pacific (Giesbrecht)

;

northern Atlantic (With,

Farran) ; southern At-

lantic (Cleve) ; Cali-

fornia coast (Esterly)

;

Malay Archipelago (A.

Scott) ; Gulf of Maine
(Bigelow).

Color.—Body colorless

and notverytransparent,

with red pigment scat-

tered through the bases

of the mouth parts, espe-

cially the maxillipeds.

In the male the plumose
setae of the caudal rami, the second antennae, and the mandibles are

brightly colored. In alcohol and formalin the body takes on a uni-

form pinkish or reddish hue.

^e^i^iZe.—Head with a prominent crest and a pointed rostrum;
posterior corners of fused fourth and fifth segments angular but

FiGDRB 39.

—

Undeuchaeta major: a. Female, dorsal
(after Sars) ; b, urosome, lateral ; c, male, fifth legs

(6 and o after Giesbrecht) ; d, young male, fifth legs
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without spines; genital segment with a blunt process on the right

side and a ventral protrusion, upon which is a stout spine at the

right of the genital orifice, extending backward; exopod of second

antenna one-half longer than endopod. Total length, 4.5-5.5 mm.
Male.—Head with prominent crest; posterior corners of fifth seg-

ment more angular, but without spines; exopod of second antennae

only one-fourth longer than endopod; endopods of fifth legs 1-seg-

mented, exopods 3-segmented ; right endopod not reaching the center

of the middle segment of the exopod; the latter only half as long

as the end segment. In young mUles the rami of the fifth legs are

all 1-segmented, exopods much larger than endopods. Total length,

4r-4.9 mm.
Remarks.—This species may be recognized by the crest on the

head, the asymmetry of the genital segment in the female, and the

pattern of the fifth legs in the male.

It occurs in great numbers off the

coast of Ireland, but does not seem

at all abundant on this side of the

Atlantic. Bigelow has designated

it as " one of the rarest of strays

from the oceanic basin offshore."

UNDEUCHAETA MINOR Giesbrecht

FiGUEE 40

Undeuchaeta minor Giesbrecht, Fauna
und Flora des Golfes vou Neapel, vol.

19, p. 228, pis. 14, 37, 1892.

Occurrence.—Four females from
trawl wings. Stations 2093, 2173,

2195, Albatross., south of Nantucket

and Marthas Vineyard.

Distribution.—West coast of Ire-

land (Farran); Faroe-Shetland

Channel (With); tropical and
southern Atlantic (Cleve) ; Malay
Archipelago (A. Scott) ; North Sea (Wolfenden, van Breemen)

;

California coast (Esterly) ; tropical Pacific (Giesbrecht) ; Gibraltar,

Indian Ocean (Thompson and Scott) ; Gulf of Maine (Bigelow).

Color.—Body colorless but not fully transparent, with red pig-

ment along the midline and on the bases of the mouth parts; the

contents of the digestive tract are sometimes colored a deep orange-

red. In the male the long setae of the caudal rami, the second

antennae, and the swimming legs are sometimes tinted with bright

colors.

Figure 40.

—

Undeuchaeta minor: a.

Female, dorsal (after Sars) ; 6, fe-

male, urosome, lateral ; c, male, fifth

legs (6 and c after Giesbrecht)

71937—32-
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Female.—Head without a crest; body considerably shorter and

stouter than in the preceding species; genital segment armed on

the right dorsolateral surface with a strong curved spine, on the

left lateral surface at the posterior margin with two vertical rows

of 4 to 10 teeth; exopod of second antenna about twice as long as

endopod. Total length, 3.2-4.5 mm.
Male.—Head without a crest; urosome at least one-third as long

as metasome; anal segment scarcely visible dorsally; enclopods of

fifth legs 1-segmented, exojjods 3-segmented; right endopod reaching

beyond the distal end of the middle' segment of the exopod ; the latter

fully as long as the end segment. Total length, 3-3.9 mm.
Reranrks.—This species may be identified by the absence of a crest

and the presence of a curved spine on the dorsal surface of the

genital segment in the female, and by the pattern of the fifth legs

in the male. If A. Scott is correct in identifying the male of this

species with Lubbock's U7idina plumosa, then Lubbock's specific

name would take the place of that given by Giesbrecht. This is

difficult to decide, because Lubbock's description and figures are very

imperfect, and so it seems best to retain the name minor for the

present. Of this copepod Bigelow said :
" So seldom entering the

Gulf of Maine, its chief local interest is as flotsam from the Atlantic

offshore."

Family EUCHAETIDAE
Genus EUCHAETA Philippi, 1843

Body slender with the head narrowed anteriorly and the rostrum

more or less oblique; posterior corners of fifth segment covered

below with dense tufts of hair; genital protuberance on ventral

surface of genital segment very prominent in female; endopods of

first and second legs 1-segmented, of third and fourth legs 3-seg-

mented; exopods of first legs 2-segmented, of the three following

pairs 3-segmented; fifth legs lacking in female; right fifth leg of

male biramose, left uniramose.

KEY TO THE SPECIES (BOTH SEXES)

1. First antennae reaching beyond tips of caudal rami
;

genital

segment symmetrical ; 1 caudal seta on each side elongated.

spinosa (p. 62)

First antennae not reaching beyond first abdominal segment;
genital segment asymmetrical ; none of caudal setae elon-

gated marina (p. 63)

EUCHAETA SPINOSA Giesbrecht

Figure 41

Euchaeta spinosa Giesbrecht, Fauna und Flora des Golfes von Neapel, vol. 19,

p. 410, pis. 16, 37, 1892.—Sharpe, Proc. U. S. Nat. Mus., vol. 38, p. 410, fig.

1, 1910.
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I

Occurrence.—Reported by Sharpe from a surface collection off

Nausett Beach, Cape Cod ; also from Station 627, Grannpus^ off north-

ern shore of Cape Cod.

Distributiori.— Mediterranean (Giesbrecht) ; North Atlantic

(Cleve) ; South Atlantic (Cleve, Stebbing) ; Indian Ocean (Thomp-

son and Scott) ; Adriatic (Pesta) ; Califor-

nia coast (Esterly) ; off Cape Cod (Sharpe).

Color.—Body transparent with red spots

in the head and thorax, and sometimes on

the caudal rami; plumose setae of maxil-

lipeds and caudal rami often with a wash

of red, more or less intense ; eye minute and

ruby red.

Femiale.—Genital segment symmetrical,

scarcely protruding ventrally, with a flap-

like process on either side of the genital

opening; second inner seta on each caudal

ramus elongated; first antennae reaching

about one segment beyond the caudal rami

;

end segment of second exopod invaginated

at the base of the second spine on the outer

margin; basipods and rami of fourth legs

more or less covered with short spines.

Total length, 6-6.2 mm.
Male.—Unknown.
Remarks.—This species can be distin-

guished most easily by the invaginated end

segment of the second exopod. It must
be quite rare, since it did not appear in the

extensive collections made by the Fish Hawk and the Albatross.

EUCHAETA MARINA (Prestandrea)

FlGUBE 42

Cyclops marinus Prestandrea, Effemeridi Sci. e Lett. Sicilia, vol. 6, p. 12, 1833.

Euchaeta marina Giesbrecht, Fauna und Flora des Golfes von Neapel, vol. 19,

p. 245, pis. 1, 15, 16, 1892.

Occurrence.—Thirty males and females taken at the surface in

Vineyard Sound; 2 females and 1 male, at the surface. Station 949,

Fish Hawk; 10 males and females from trawl wings, Stations 2074,

2195, 2219, 2236, Albatross.

Distribution.—Messina (Philippi)
; tropical Atlantic (Dana)

;

northern Atlantic (Cleve) ; Nizza (Claus) ; Australia, Mediterra-
nean, South American coast (Giesbrecht) ; Canary Isles, Malta
(Thompson) ; Red Sea, Indian Ocean (Thompson and Scott)

;

Figure 41.

—

Euchaeta spinosa:

a, Exopod of second leg of

female ; 5, caudal ramus,
ventral ; c, female, dorsal.

(From Sharpe)
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Adriatic (Pesta) ; Gulf of Guinea (T. Scott) ; Arabian Sea, Malay

Archipelago (Cleve) ; Gulf of Maine (Bigelow).

Color.—General color a pale grayish blue, with blotches of dark

red on the sides of the head opposite the mouth, on the bases of the

mouth parts, and at the posterior corners of the thoracic segments.

In the female there is a wide band of the same red across the pos-

terior margin of the cephalothorax on the dorsal surface. This is

not continuous with the lateral spots, but its end on each side is

broken up into numerous branches very irregularly arranged. The

eggs in the external ovisac are a deeper blue than the body, and are

more or less spotted with white. Those in the internal oviducts are

also blue and show quite distinctly through the body wall. The eye

is minute and bright

ruby red (Rathbun).

Female.—A pointed

knob projecting for-

ward just above the

base of the rostrum;

genital segment asym-

metrical, the ventral

process on the right of

the genital opening

much larger than the

one on the left; caudal

setae all about the same

length, none of them

elongated ; appendicu-

lar setae thicker than

the caudal setae and

about twice as long as

the body; first anten-

nae reaching the second

abdominal segment ; basipods and rami of fourth legs smooth. Total
length, 2,25-4 mm.
Male.—Qody more slender than in the female; genital segment

symmetrical
; no appendicular setae ; exopods of fifth legs ending in

long stylet-shaped processes, the one on the right exopod 2-segmented,
the left one 3-segmented; second segment of left exopod with a

coarsely toothed process at the outer distal corner and a much shorter
smooth one at the inner corner; end segment with two short pro-
cesses lipped with tufts of hair; left endopod lacking, right endo-
pod 1-segmented. Total length, 3-3.25 mm.
Remarks.—This species is characterized by the pointed process on

the forehead, by the asymmetry of the genital segment in the fe-

male, and by the form of the fifth legs in the male. In the present

Figure 42.

—

Euchaeta marina: a, Male, fifth legs;

male, urosome, lateral ; c, female, dorsal

b, fe-
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area the copepod is probably a straggler, coming northward from

the warmer tropical regions by way of the Gulf Stream.

Genus PARAEUCHAETA A. Scott, 1909

Head more or less fused with the first segment
;
posterior corners

of fifth segment densely clothed with long hairs ; spines at the apex

of the maxillipeds densely fringed with short spinules only ; the long

spinules so characteristic of Euchaeta entirely absent; endopods of

first and second legs 1-segmented, of third and fourth legs and all

the exopods 3-segmented; fifth legs lacking in female, present and

biramose in male; end segment of left exopod very short and rudi-

mentary.

KEY TO THE SPECIES (BOTH SEXES)

1. Ventral protuberance on genital segment of female notched In

center; end segment of left fifth exopod in male broadly

rounded distally norvegica (p. 65)

Ventral protuberance on genital segment of female notched at

posterior corner; end segment of left fifth exopod in male

pointed distally barbata (p. 67)

PARAEUCHAETA NORVEGICA (Boeck)

FiGUEE 43

Euchaeta norvegica Boeck, Forh, Vid.-Selsk. Christiania, 1872, p. 40.

—

Saks,

Crustacea of Norway, vol. 4, p. 38, pis. 24-26, 1902.

Paraeuchaetai norvegica A. Scott, (Sfiftogro-Expeditie, 29a, Copepoda, pt. 1, p. 69,

1909.

Occv/rrence.—Males and females in abundance from trawl wings.

Stations 175, 935, 951, 953, 994, 1029, 1031, 1114, Fish Hawk; from
trawl wings. Stations 2042, 2093, 2173, 2195, 2210, 2219, 2224, 2230,

2236, 2715, Albatross; from hauls with vertical net. Stations 10295,

20044, 20077, 20081, 20107, 20112, 20115, Grampus; from surface

tow. Stations 34, 35, 36, Fish Hawk; from the stomach of a young
hake taken in Vineyard Sound in 1878.

Distribution.—Norwegian coast (Boeck, Sars) ; Greenland, Ice-

land (Sars)
;
North Sea (Mobius) ; North Atlantic (Cleve) ; Gulf

of St, Lawrence (Willey) ; Davis Strait, Denmark Strait, Iceland,

Faroe Channel, Greenland (With) ; Greenland (Vanhoffen) ; Gulf
of Maine (Bigelow) ; Chesapeake Bay (Wilson).

Color,—In immature stages the body is light blue and translucent,

the abdomen is perfectly transparent, the swimming legs are also

transparent or slightly tinged with blue, the mouth parts are brick

red or blood red, the color being deeper in some parts and fading

away in others. This red pigment is sometimes diffused into the body
near the mouth parts and posterior to them, especially on the ventral

surface.
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a

In the mature adult the body is light brown with a pinkish hue ; at

each joint is a narrow band of deeper color, generally one for each

segment, making a double band at the joint. These bands are close

together and are more pronounced on the sides of the body, but run

well up toward the midline of the dorsal surface. They are some-

times connected by narrower curving bands, which give the surface

the appearance of fine reticulation. The mouth parts are bright red,

not always colored continuously, but sometimes in large blotches. The
bases of the first antennae are colored like the body, but the rest of

the appendages, in-

cluding the swimming

legs, are colorless.

Above the mouth parts

is a large patch of

bright orange-red, of

indefinite limits ; at

times it nearly covers

the entire anterior end

of the body, at others

it may be limited to a

very small spot. The
eggs are large and

very dark bluish

brown, almost black.

(Rathbun.)

Female.— Posterior

corners of fifth seg-

ment somewhat pro-

duced and narrowly

Figure 43.

—

Paraeuchaeta norvegica: a. Female, dorsal roUnded; UroSOme
(after Sars) ; b, male, fifth legs, by Rathbun ; c, uio- ^^„„ 4.1,„„ U^if 4.y.^
some, lateral (after Giesbrecht)

"^"^® ^^^^^ "^^^ ^'^^

length of the meta-
some; ventral protuberance on the genital segment very large and
thick, and notched at the center ; second inner seta on each caudal ra-

mus much longer than the others ; appendicular seta nearly as long as

the body and strongly geniculate at its base. Total length, 7.5-8.5 mm.
Male.—Body very slender and elongate, the corners of the fifth

segment not so prominent as in the female ; urosome cylindrical, the
anal segment almost obsolete; no geniculate setae; exopod of first

legs distinctly 3-segmented; fifth legs considerably longer than the
urosome; right exopod 2-segmented, endopod 1-segmented, longer
than the basal segment of the exopod; left exopod 3-segmented,
second segment shorter than the first, widened distally, with the
inner margin coarsely dentate, thumb short and sharply pointed,
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dactylus or third segment also short, with a tuft of hairs on the

inner margin near the tip. Total length, 6.5-7.5 mm.
Remarks.—This large and beautiful copepod appears to be quite

a common calanid in the Woods Hole region. Bigelow obtained it

in the Gulf of Maine in only two or three surface hauls, but in the

contents of the vertical net at nearly 40 stations. This would seem

to show that it prefers the deeper water Avhen fully grown, and the

size of the specimens obtained at the surface indicates that they are

young and undeveloped.

PARAEUCHAETA BARBATA (Brady)

Figure 44

Eiichacta harMta Brady, Voyage of H. M. S. Challenger, vol. 8, pt. 23, Cope-

poda, p. 66, pi. 22, figs. 6-12, 1883.—Sars, Crustacea of Norway, vol. 4,

p. 41, pi. 28, 1901.

Paraeuchaeta iarbata A. Scott, /S'(7>o^o-Expeditie, 29a, Copepoda, pt. 1, p. 70,

pi. 18, figs. 1-8, 1909.

Occui'rence.—A single female from the trawl wings, Station 2236,

Alhatross, off Marthas Vineyard.

Distribution.—South Atlantic (Brady) ; Norwegian coast (Sars)

;

North Atlantic (Farran, Pearson, With) ; tropical Pacific (A.

Scott) ; North Sea (van Breemen),

Color.—Body a uniform bright red

and quite opaque.

Female.—Head wholly fused with

the first segment; posterior corners of

fifth segment fringed with long hairs

;

ventral protuberance of genital seg-

ment smaller than in the preceding

species, its apical lobules very unequal,

the anterior one much the larger and

curved backward like a beak; caudal

rami hairy on both margins ; appendic-

ular bristles longer than the body and

distinctly geniculate at the base. Total

length, 10-12 mm.
Male.—Body shorter and more

slender than that of the female ; thumb
of the chela at the tip of the left fifth

leg coarsely toothed on its inner mar-

gin, two of the teeth near the tip larger than the others; finger
curved and a little longer than the thumb ; appendicular lobe cylin-
drical, with a curved claw at the distal end. Total length, 8-10 mm.

Figure 44.

—

Paraeuchaeta iarbata:
a. Female, lateral (after Sars) ;

h, male, end segments of left fifth

leg (after Sars)
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ReTTMrhs.—This species has never before been reported from the

American side of the Atlantic, but seems quite common in European

waters. It may be distinguished by the unequal notching of the

genital protuberance in the female and by the structure of the chela

on the left fifth leg in the male.

Family PHAENNIDAE
Genus XANTHOCALANUS Giesbrecht, 1892

Metasome ellipsoidal, head separated from the first segment ; fourth

and fifth segments fused and produced at the posterior corners into

acute lappets; exopods of first four pairs of legs 3-segmented;

endopod of first legs 1-segmented, of second legs 2-segmented, of

third and fourth legs 3-segmented ; fifth legs uniramose, symmetrical

in female, asymmetrical in male, the right leg rudimentary or even

lacking.
KEY TO THE SPECIES

FBMALES

1. Each fifth leg with only 3 spines at tip, 1 terminal, and 1 on

each lateral margin 2

Each fifth leg with 4 spines at tip, arranged sometimes sym-

metrically, sometimes asymmetrically 3

2. All 3 spines equal in size ; inner margins of 2 basal segments

with a few small spines greenii (p. 68)

Terminal spine considerably larger than other two ; no spines on

inner margins of basal segments subagilis (p. 70)

3. The largest of the 4 spines terminal, other 3 much smaller, all on

outer margin propinquus (p. 73)

Two of the spines terminal and unequal in size, the other two

lateral, one on each side 4

4. Terminal segment one-half longer than wide; 2 basal segments

with spines on their inner margins borealis (p. 70)

Terminal segment twice as long as wide ; inner margin of second

segment smooth, of third segment with short hairs pinguis (p. 71)

MALES

1. Fifth legs about equal in length ; right leg 4-segniented, left leg

5-segmented, end segment needle-shaped subagilis (p, 70)

Left fifth leg much longer than right 2

2. Right fifth leg 6-segmented, almost reaching the center of

fourth segment of left leg pinguis (p. 71)

Right fifth leg 4-segmented and much shorter 3

3. Right fifth leg only reaching middle of first segment of left leg,

its 3 distal segments as wide as long propinquus (p. 73)

Right fifth leg reaching distal end of second segment of left leg,

its 3 distal segments much longer than wide borealis (p, 70)

XANTHOCALANUS GREENII Farran

FiGUBB 45

Xanthocalanus greenii Fabban, Rep. British Assoc. Adv. Sci. for 1904, p. 603,

1905.—VAN Bkeemen, Nordisches Plankton, Zoologiseher Teil, vol. 4, Ento-

mostraca, Copepoden, p. 60, fig. 67, 1908.
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Occurrence.—A single male and female from trawl wings, Station

2230, Albatross, south of Long Island.

Distribution.—Irish coast (Farran) ; south of Iceland (With)

;

North Sea (van Breemen) ; Monaco Expedition (Sars) ; Bay of

Biscay (With).

Color.—Not yet observed in the living copepod.

Female.—Head considerably narrowed anteriorly; posterior

corners of fifth segment short and sharply pointed; urosome only

one-fifth as long as metasome ; first antennae a little longer than the

body ; the three segments of the fifth legs about the same length ; the

three spines of the terminal

segment subequal in size, all

three ciliated; inner margins

of the two basal segments

with scattered spines; poste-

rior surface of terminal seg-

ment and distal end of second

segment densely covered with

stiff hairs. Total length,
5.5-6.5 mm.
Male.—Posterior corners of

fifth segment sharper than in

the female ; basal segments of

first antennae considerably

enlarged, with tumid out-

growths ; urosome longer than

in the female; fifth legs slen-

der and elongate, each 5-seg-

mented, the right leg reaching

beyond the center of the third

segment of the left leg; the

latter shows a stout spine at

the inner distal corner of the

second segment, which may
represent the rudiments of

an endopod. Total length,

6.5 mm.
Rema/rks.—The two specimens here recorded were both badly dam-

aged, so that any detailed description of the male is impossible.

Fortunately the fifth legs were uninjured, and are represented in

Figure 45, b. The tumid padlike outgrowths on the basal segments

of the first antennae are unique, but seem to be natural rather than

pathological; and, if so, furnish an excellent recognition character.

FiGUHB 45.

—

Xanthocalanus greenii: a, Female,

dorsal (after Farran) ; 6, male, fifth legs

;

c, end segment of left fifth exopod ; d, female,

fifth leg
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XANTHOCALANUS SUBAGILIS Wolfenden

Figure 46

Xanthocalanus subaffilis Wolfenden, Journ. Marine Biol. Assoc, new ser., vol.

7, p. 118, pi. 9, figa 17, 32, 1904.

Occurrence.—Five females from the trawl wings, Stations 2093,

2173, Albatross, south of Marthas Vineyard.

Distribution.—North Atlantic (Wolfenden).

Color.—Unrecorded for the living copepod
;
pre-

served sj)ecimens are a uniform light yellowish

brown.

Femule.—Head separated from the first seg-

ment; fourth and fifth segments fused, the pos-

terior corners sharply angular; metasome three

and one-half times as long as urosome; terminal

segment of fifth legs with three setae unequal in

size, the middle one larger than the other two;

inner margin of second segment smooth, of basal

segment with a rounded knob at the distal corner,

fringed with short hairs; posterior surface of

end segment with a few scattered hairs. Total

length, 2.5-2.75 mm.
Male.—Left fifth leg 4-segmented, the terminal

segment with two apical processes, one fingerlike

and fringed with short hairs, the other subspheri-

,„ ^ ,, cal and tipped with three unequal setae; right
Figure 46.

—

Xatithoca- ^ '^ ^ 9 to

latius suhagiiis: a, Fe- fifth leg 6-segmented, about as long as the left

male fifth'^ie's^'
^ ^^^' ^^^ terminal segment long and needlelike.

Total length, 2.3-2.5 mm.
Remarks.—With, in his report on the Copepoda of the Danish

/7i(7(9Z/-Expedition, made this species a doubtful synonym of Van-
hoffen's hirtipes, but the form of the fifth legs in both sexes distinctly

separates the two. This is the first record of the species from Ameri-
can shores.

XANTHOCALANUS BOREALIS G. O. Sars

Figure 47

Xanthocalanus borealis Sars, Norwegian North Polar Expedition, 1893-1896,

vol. 1, no. 5, Crustacea, p. 49, pi. 11, 1900 ; Crustacea of Norway, vol. 4, p. 46,

pis. 31, 32, 1901.

Occurrence.—Three females from trawl wings, Station 1029, Fish
Hawk, off Marthas Vineyard.

Distribution.—North Atlantic (Farran) ; Polar Basin, Norwegian
coast (Sars) ; North Sea (van Breemen) ; English seas (T. Scott).

Color.—Body in general translucent or transparent and whitish,

with some light orange coloring extending through the center. This
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color is most dense anteriorly and gradually fades out in the abdomen.

On the ventral surface of the body some distance behind the antennae

and among the mouth parts is a spot of bright red. This is of con-

siderable size, is nearly circular in outline, and stands out promi-

nently. (Rathbun.)

Female.—Metasome twice as long as wide; fourth and fifth seg-

ments completely fused, the posterior corners forming acute lappets

reaching behind the center of the genital segment; urosome a little

more than one-fourth as long as metasome; fifth legs curved, inner

margin of basal segment fringed with spines, of second segment with

two or three spines only; end segment narrowed distally, with two

unequal terminal spines and a single

spine on each lateral margin, all four

spines pectinate; distal end of second

segment and the entire posterior surface

of the terminal segment covered with

stiff hairs. Total length, 3-4 mm.
Mal,e.—Considerably smaller than the

female; posterior corners of fifth seg-

ment rounded and shorter; urosome

more than one-third as long as meta-

some ; fifth legs very asymmetrical ; right

leg 5-segmented, but only reaching the

end of the second segment of the left leg,

the latter 6-segmented and very slender

;

terminal segment short, with a single

terminal seta and a fringe of hairs on

the inner margin. Total length, 2-3 mm.
Remarks.—In his Copepoda of the

Danish /wp'O^Z-Expedition, With made
this species a synonym of Vanhoffen's

hirtipes, but acknowledged that such a

decision was difficult without specimens of both forms for compari-

son, which he did not have. He said size was not of much value in

distinguishing species and discarded the characters found in the

structure of the fifth legs. Under such treatment almost any two

species of a given genus could be made synonymous. This species has

not before been reported from American shores.

Figure 47.

—

Xanthocalanus bore-

aUs: a, Female, dorsal (after

Sars) ; b, female, fifth leg;

Cj male, fifth legs (after Sara)

XANTHOCALANUS PINGUIS Farran

Figure 48

Xanthocalanus pinguis Farran, Rep. Fisheries Ireland, 1902-1903, pt. 2, p. 39,

pis. 8, 9, 1905.

—

With, Danish /w^roi^-Expeclition, vol. 3, pt. 4, Copepoda 1, p.

236, fig. 77, pi. 7 : figs. 2, a-d, 1915.
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Occv/rreTice.—Ten males and females from trawl wings, Stations

2093, 2173, 2230, Albatross, south of Long Island and Marthas

Vineyard.

Distribution.—North Atlantic (Farran, Pearson) ; Iceland, Faroe

Channel (With); North Sea (van Breemen).

Color.—Body a uniform light flesh color; abdomen and appen-

dages colorless and transparent; no eye spot visible. (Kathbun.)

FeTTiale.—Metasome four times as long as urosome; fourth and

fifth segments distinctly separated, the posterior corners of the fifth

segment each produced into a small tooth; basal segment of fifth

legs with a row of

spines on the inner

margin; second seg-

ment with stiff hairs

at the outer distal

corner; end segment

with two terminal

spines very unequal

in size, and one spine

on each lateral mar-

gin, all four spines

setose; end segment

more than twice as

long as wide, much
narrower distally,

and hairy on its

posterior surface.
Total length, 4.5-

5.25 mm.
Male.— Metasome

only three times as

long as urosome

;

posterior corners of fifth segment rounded, without a tooth; fifth

legs rather slender, right leg 6-segmented, reaching the center of the

fourth segment of the left leg, the end segment longer than the two
preceding it and needlelike ; left leg 5-segmented, third segment with

a seta at the outer distal corner, fourth segment with a rounded
knob at the inner distal corner, tipped with three or four setae, ter-

minal segment short and clawlike, with two small spines on its inner

margin. Total length, 5 mm.
RemarTcs.—One of the specimens from Station 2230 was a young

male, and it is well worthy of note that at this stage the legs of the

male are hirsute like those of the adult female. Farran found this

copepod at a depth of 630 fathoms, With's specimens came from a

Figure 48.

—

Xanthocalanus pinguis: a, Male, dorsal ; 6, fe-

male, fifth leg ; c, male, fifth leg



COPEPODS OP THE WOODS HOLE BEGION 73

depth of 850 fathoms, while those here recorded were captured at

even greater depths, which would indicate that this is a deep-water

copepod living usually near the bottom. It has never before been

reported from our American shores, though found in considerable

abundance off Ireland.

XANTHOCALANUS PROPINQUUS G. O. Bars

FiGUKB 49

Xanthocalanus propinquus Saes, Crustacea of Norway, vol. 4, p. 48, pi. 33, 1901.

Occurrence.—A single male from the trawl wings, Station 2230,

Albatross, south of Long Island.

Distribution.—Arctic Ocean,

Norwegian coast (Sars) ; Ant-

arctic Ocean (Wolfenden).

Color.—Body transparent
and colorless, without any no-

ticeable pigment, but with a

faint whitish tinge; eye bright

ruby red. (Rathbun.)

Female.—Head distinctly

separated from the first seg-

ment; fifth segment also sep-

arated from the fourth, its

posterior corners produced into

acute triangular processes
reaching the center of the geni-

tal segment; urosome one-third

as long as metasome; posterior

surface of second, third, and
fourth endopods with rows of

small spines; fifth leg seg-

ments as wide as long, basal

segment with a fringe of coarse

spines on its inner margin, second segment fringed with short hairs,

end segment with a large terminal spine, and three smaller ones in

an oblique row on its outer margin, all four spines setose. Total

length, 1.75 mm.
Male.—Head and fifth segment separated as in the female

;
poste-

rior corners of the latter smoothly rounded and very short; fifth

legs extremely asymmetrical, the right one 3 ( ?4) segmented, not

reaching the center of the first segment of the left leg and tipped

with a small spine and a triangular process, the latter possibly the

rudiment of a fourth segment; left leg 5-segmented, reaching far

beyond the tips of the caudal rami. Total length, 2.4 mm.

Figure 49.

—

Xanthocalanus propinquus: a,

Male, dorsal ; i, male, fifth legs ; c, male,

end segment of right fifth leg ; d, fem'ale,

fifth legs (after Sars)
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Remarks.—This male obtained by Rathbiin is probably a little

larger than the one described by Sars, although the latter does not

mention the size of his specimens. The separation of the head and
of the fifth segment and the structure of the fifth legs, however,

leave little doubt of the identity. This is the first report of the

species from American shores.

Genus CORNUCALANUS Wolfenden, 1905

Head separated from the first segment ; fifth segment also separated

from the fourth, its posterior corners pointed or rounded ; urosome 4-

segmented in female, 5-segmented in

male, anal segment minute; second

maxillae with a stout, curved terminal

claw; exopods of first four pairs of

legs 3-segmented; first endopod 1-seg-

mented, second endopod 2-segmented,

third and fourth endopods 3-segmented

;

fifth legs uniramose in both sexes, sym-

metrical in the female, asymmetrical in

the male. One species found here.

CORNUCALANUS CHELIFER (Thompson)

Figure 50

Scolecithrix chelifer I. C. Thompson, Ann.

Mag. Nat. Hist., ser. 7, vol. 12, p. 21, pi. 5,

figs. 1-9, 1903.

Cornucalanus chelifer With, Danish Ingolf-

Expedition, vol. 3, pt. 4, Copepoda 1, p. 222,

pi. 7, fig. 4, or-h; pi. 8, fig. 15, a-g, 1915.

Occv/rrence.—One female from the

trawl wings. Station 2093, Albatross; 1

Figure 5q.—Cornucalanus chelifer: female taken in a vertical haul. Station
a Female, fifth legs; 6, male, 10313 Grampus, the former south of
fifth legs ; c, female, lateral

,

'

Marthas Vineyard.
Distribution.—Northern Atlantic (Farran) ; Indian Ocean (Wolf-

enden) ; Cape Verde Islands, Faroe Islands, Iceland (With).
Color.—Body a uniform yellowish wdiite and more or less opaque,

without pigment markings of any sort (Rathbun).
Female.—Forehead with a crest, at the upper end of which is a

dorsal spine, pointed forward and downward; posterior corners of

fifth segment triangular and bluntly rounded ; urosome one-third as

long as metasome ; second maxillae with a stout terminal claw, acu-

minate and strongly curved; fifth legs 3-segmented, the two basal

segments rather short and naked, the end segment slender, tapered,

and tipped with a single spine and a fringe of hairs on the outer

margin, just behind the terminal spine. Total length, 8-9 mm.
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Male.—Head without a frontal crest and spine; posterior corners

of fifth segment shorter than in the female and less angular ; urosome

only one-fourth as long as the metasome; fifth legs very asymmetri-

cal, right leg 4-segmented, with a short terminal tooth, not reach-

ing the end of the first segment of the left leg; the latter 5-seg-

mented, the terminal segment hairy and tipped with a seta. Total

length, 6.5-7 mm.
Remarks.—The large strong claw on the second maxillae is the

best distinguishing character, together with the large size of the

copepod. Rathbun's single sentence gives the first intimation of the

color of this species, and it has never before been reported from
our American shores.

Genus BRACHYCALANUS Farran, 1905

Head separated from the first segment, strongly arched dorsally,

with a low crest in the male; fifth segment separated from the

fourth, with rounded posterior corners, unarmed in the female,

armed with small spines in the male ; urosome 3-segmented in female,

5-segmented in male; first antennae much shorter than the meta-

some; exopods of first four pairs of legs 3-segmented; first endopod
1-segmented; second endopod 2-segmented; third and fourth endo-

pods 3-segmented; fifth legs uniramose, 3-segmented in female,

biramose, exopods 2-segmented, endopods 1-segmented in male. One
species found here.

BRACHYCALANUS ATLANTICUS (Wolfenden)

FlGUKB 51

XantJiocalanus atlantictis Wolfenden, Jouru. Marine Biol. Assoc, new ser.,

vol. 7, p. 119, pi. 9, figs. 24, 25, 33, 1904.

Brachycalanus atlanUcus van Brekmen, Nordisches Plankton, Zoologischer Teil,

vol. 4, Entomostraca, Copepoda, p. 66, fig. 77, 1908.

Occurrence.—A single male from the trawl wings, Station 2230,

Albatross, south of Long Island.

Distribution.—North Atlantic, west of Ireland (Farran, Wolfen-
den) ; North Sea (van Breemen).

Color.—Nothing is known of the color of the living copepod.

Female.—Head strongly arched, without a crest; genital segment
no wider than the abdomen, divided near the center ; caudal rami as

wide as long and well separated; basal segment of fifth leg wider

than long, its inner margin densely fringed with spines; second

segment also wider than long, with smooth margins; end segment
twice as long as wide, with two terminal spines, stout and unequal,
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a large spine on the inner and a smaller one on the outer margin,

all four denticulate; anterior surface of the entire leg covered with

spines. Total length, 2-2.5 mm.
Male.—Head strongly arched, without a crest; genital segment

no wider than the abdomen; urosome 4-segmented; anal segment

very short, but as wide as the penultimate segment; caudal rami as

wide as long, divergent; first antennae not reaching the posterior

end of the fifth segment; second antennae and mouth parts similar

to those of the female; endopods of swimming legs armed with

transverse rows of stout spines. Basipods of fifth legs 2-segmented,

the second segment somewhat swollen and

armed at its outer distal corner with stiff

setae; exopods 2-segmented, proximal seg-

ment with a single spine on the outer mar-

gin, distal segment tipped with two unequal

spines, with a third shorter one on the inner

margin; the entire anterior surface of the

exopod is covered with stiff hairs. The
endopods are very rudimentary, each con-

sisting of a fingerlike process tipped with

three or four minute setae. Total length,

2.25 mm.
Remarks.—A. Scott described and figured

an undeveloped male of Brachycalanus

gigas.) which is evidently closely related to

the one here presented, yet specifically dif-

ferent. Evidently no fully matured males

of this genus have thus far been found, and

the present is the first record of any species

of the genus upon American coasts. The

separation of the head and the fifth segment,

the very stout, slightly bifurcate, and

strongly chitinized rostrum, and the structure of the fifth legs furnish

distinguishing characters.

Family SCOLECITHRICIDAE

Genus SCAPHOCALANUS G. O. Sars, 1900

Head narrowed anteriorly, with or without a crest and com-

pletely fused with the first segment; fourth and fifth segments also

fused, with angular corners in the female, rounded in the male;

second inner caudal seta elongated; urosome 4-segmented in female,

5-segmented in male ; exopods of first four pairs of legs 3-segmented

;

first endopod 1-segmented, second endopod 2-segmented, third and

Figure 51.

—

Brachycalanus

atlanticus: a. Female,
dorsal ; b, male, young,

fifth legs
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fourth endopods 3-segmented ; the three posterior eiidopods with

coarse spines on the posterior surface ; fifth legs uniramose in female,

biramose in the male, one or both basipods swollen.

KEJT TO THE SPECIES

FEMALES

1. Inner marginal seta of fifth legs more than three times length

of terminal segment; head with a crest magnus (p. 77)

Inner marginal seta of fifth legs less than twice length of the

terminal segment; head without a crest 2

2. Apical and inner marginal setae of fifth legs close together, the

former half as long as latter, or more obtusifrons (p. 79)

Apical and inner marginal setae of fifth legs widely separated,

former less than one-fourth as long as latter validus (p. 78)

MALBS

1. The 2 rami of left fifth leg about equal in length and each made
up of 3 segments 2

The 2 rami of the left fifth leg very unequal in length, the

endoped 1-segmented, the exopod 3-segmented obtusifrons (p. 79)

2. Eight endopod 1-segmented, more than half as long as the narrow

distal portion of second basipod magnus (p. 77)

Right endopod of fifth legs less than one-third as long as the

narrow distal portion of second basipod validus (p. 78)

SCAPHOCALANUS MAGNUS (T. Scott)

FiGUEB 52

Amallophora magna T. Scott, Trans. Linn. Soc. London, Zool., ser 2, vol. 6,

pt. 1, p. 55, pi. 4, figs. 5-9, 1894.

Scaphocalanus magnus A. Scott, /gi&o^a~Expeditie, 29a, Copepoda, pt. 1, p. 97,

1909.

Occun^ence.—One female from trawl wings. Station 2219, Alba-

tross; one male, surface tow, Georges Bank, 1872; three females,

vertical haul. Station 20044, Grampus.

Distribution.—Antarctic Ocean (Wolfenden) ; North, South, and

tropical Atlantic (Farran, Pearson, Wolfenden) ; North Pacific

(Giesbrecht)
; California coast (Esterly) ; Malay Archipelago (A.

Scott) ; Denmark Strait, Iceland (With) ; Norwegian coast (Sars)

;

Faroe Channel, Gulf of Guinea (T. Scott) ; Arctic Ocean (Due
d'Orleans) ; Gulf of Maine (Bigelow) ; Greenland (Damas and
Koefoed)

.

Color.—Body colorless and more or less opaque, without pigment
markings.

Female.—Forehead with a long low crest; posterior corners of

fifth segment sometimes angular, sometimes mucronate ; first two seg-

71937—32 7
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merits of abdomen equal, each twice as long as the anal segment;
fifth legs 3-segmented, the two free segments usually more or less

completely fused and armed with three spines, one terminal, of

moderate length and smooth, one on

the inner margin, the longest of the

three and setose distally, and one on

the outer margin, smooth and very

small. Total length, 3.7-5.25 mm.
Male.—No frontal crest; posterior

corners of fifth segment smoothly

rounded; anal segment much shorter

than in the female; fifth legs scarcely

reaching the middle of the first abdom-

inal segment; basipods of left fifth

leg long and cylindrical, the rami

3-segmented and about equal; second

basipod of right leg enlarged proxi-

mally, e n d o p o d 1-segmented, awl-

shaped, and attached to the enlarged

base of the second basipod; exopod

3-segmented, attached to distal end of

basipod. Total length, 4.5^.75 mm.
Remarks.—This handsome calanoid,

as pointed out by Sars, is a true arctic

species and is found most abundantly

in the far north, but it also occurs in

the deeper waters of other oceans, even

in the Tropics, and hence would nat-

urally be expected in the Woods Hole

area. The frontal crest of the female
Figure 52.—scapiiocaianu8 mag- ^nd the fifth legs of both sexes are the

nus: a, Female, fifth legs; ^, , , ,
, % --t j-n a-

male, fifth legs ; c, female, dorsal best characters tor identification.

SCAPHOCALANUS VALIDUS (Farran)

Figure 53

Soolecithrix valida Faeban, Rep. Fisheries Ireland, 1906, pt. 2, p. 55, pi. 5.

fig. 14, pi. 6, fig. 7, 1908.

Scaphocalanus validns With, Danish 7nfifoZ/-Expedition, vol. 3, pt. 4, Copepoda 1,

p. 198, fig. 62, a-f, pi. 7, fig. 11, a-b, 1915.

Occurrence.—A male and a female from the trawl wings, Station

994, Fish Hawk, south of Marthas Vineyard.

Distribution.—North Atlantic, Irish coast (Farran) ; Malay
Archipelago (A. Scott) ; between Scotland and Iceland (With).

Color.—Nothing is known of the color of the living copepod.
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Seo"nient figure 53.—Scaplwoalanus validua:

Male, fifth legs ; b, female, fifth legs

Female.—Head without a frontal crest; posterior corners of fifth

segment rounded; rostrum with long undivided filaments; caudal

rami one-half longer than wide;

fifth legs apparently 2-segmented,

the second and end segments fused,

the spine on the inner margin as

long as the fused segment and

setose, the terminal spine one-third

as long and setose, the outer spine

smooth, minute^ and in the female

close to the base of the terminal

spine. Total length, 3.2-3.75 mm.
Male.—Body smaller than that

of the female, without a crest; pos-

terior corners of fifth

smoothly rounded; basipods of left

fifth leg elongate and cylindrical, the rami 3-segraented, the

exopod longer than the endopod; second basipod of right fifth leg

spherically swollen proximally, strongly narrowed distally ; endopod
1-segmented, less than one-third the length of the narrowed part of the

second basipod; exopod 2-segmented,

the end segment slenderandcurvedinto

a hook at the tip without articulation.

Remarks.—These specimens were

mixed with those of another genus

from the same station and thus es-

caped Eathbun's attention, so that he

made no notes on their color. They
have never before been reported from
the American side of the Atlantic.

SCAPHOCALANUS OBTUSIFRONS (G. O. Sars)

Figure 54

Amallophora odtusifrons Sars, Bull. Mus.

Oc^anogr. Monaco, no. 26, p, 22, 1905.

Scaphocalanns oMusifrons With, Danish
/nf/o?/-Expedition, vol. 3, pt. 4, Copepoda
1. p. 194, figs. 60, 61, pi. 7, fig. 9, a-d, pi. S,

fig. 8, a^e, 1915.

Occurrence.—A single female from
the trawl wings, Station 2230, Alba-

tross., south of Long Island.

Distribution.—North Atlantic (Sars,

Farran) ; South Atlantic (Wolfen-

den) ; Denmark Strait, Iceland, Faroe Channel (With) ; Malay Arch-

ipelago (A. Scott) ; Gulf of Maine (Bigelow).

Figure 54.

—

Scaphocalanns
frons: a. Female, fifth legs

oMusi-
b, male.

fifth legs (after With)
dorsal

c, female,
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Color.—No observations of the color of the living copepod have

been recorded; this specimen was a dull yellowish color, without

pigment, but it had been in alcohol 42 years.

Female.—Metasome four times as long as urosome; rostral fila-

ments bifurcate at the tip; first antennae extending beyond the

caudal rami ; exopod of second antenna one-fourth longer than endo-

pod; fifth legs indistinctly 3-segmented, the end segment with a

short apical spine, an inner spine twice the length of the apical one,

close to the latter and setose, and no outer spine. Total length,

4.3-5.6 mm.
Male.—Body slender; urosome almost half as long as metasome;

first antennae just reaching the caudal rami ; fifth legs very slender,

left basipods narrow, cylindrical, exopod 3-segmented, end segment

short and strongly tapered, endopod 1-segmented, filiform, longer

than the exopod ; right endopod clavate, less than half as long as the

narrowed portion of the second basipod, right exopod 3-segmented,

the segments elongate and filiform. Total length, 3.75-4.25 mm.
Remmrhs.—This species can be recognized by the length of the

first antennae and by the form of the fifth legs in both sexes. It

was captured by Bigelow in deep water east of Georges Bank and

just outside of the present area. Farran said :
" This species is a

noticeable feature of the deep water plankton off the west coast of

Ireland at depths of 330 to 1,150 fathoms."

Genus SCOTTOCALANUS G. O. Sars, 1905

Head fused with first segment and bearing a frontal crest ; fourth

and fifth segments also fused, with angular corners ; urosome 4-seg-

mented in female, 5-segmented in male; rostrum bifurcate, each

ramus with an articulated apical spine ; apical lobe of second maxillae

with a terminal claw, curved and setose; exopods of first four pairs

of legs 3-segmented; first endopod 1-segmented, second endopod

2-segmented, third and fourth endopods 3-segmented; fifth legs uni-

ramose in female, the end segment bearing only 2 spines, biramose

in male. One species found here.

SCOTTOCALANUS PERSECANS (Giesbrecht)

FlQUEE 55

Scolecithrix persecans Giesbkecht, Bull. Mus. Comp. Zool., vol. 25, no. 12,

p. 253, pi. 3, figs. 6-12, 1895.

ScottocaJanus persecans A. Scott, Si&osro-Expeditie, 29a, Copepoda, pt. 1, p. 105,

pi. 27, figs. 10-18, 1909.

Occwrrence.—Three females taken in vertical hauls. Stations 20058,

20096, Grampus.
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Distribution.—North Atlantic and Pacific (Giesbrecht) ; California

coast (Esterly) ; South Atlantic (Cleve) ; Gulf of Maine (Bigelow).

Color.—Body colorless and somewhat opaque, turning white in

formalin ; eye a bright ruby red.

Female.—Head with a high frontal crest
;
genital segment convex

ventrally ; first antennae reaching the tips of the caudal rami ; exopod

of second antenna one-fourth longer than endopod; fifth legs rela-

tively small, made up of two seg-

ments plus the fused basal portion,

end segment with a minute apical

spine and a stout outer spine,

setose distally and more than

three times the length of the seg-

ment itself, borne on a rounded

process. Total length, 4.5-5.3 mm.
Male.—Head with high crest;

first antennae just reaching the

genital segment; basipods of left

fifth leg stout, elongate, cylin-

drical, endopod 1-segmented,

reaching the middle of the second

exopod segment, exopod 3-seg-

mented, the end segment much
narrower than the other two, and

tipped with two tiny setae ; second

basipod of right leg enlarged into

a sphere at its proximal end, en-

dopod 1-segmented, reaching be-

yond the tip of the second basipod,

exopod 2-segmented and unarmed.

Total length, 4.25^.5 mm.
Remarks.—This species can be

recognized by the high frontal

crest and the form of the fifth legs in both sexes. The two Grampus

stations recorded above are really outside the present area, but are

fairly close to it, and with the distribution indicate that the species

is likely to be found within the area at almost any time.

Genus SCOLECITHRIX Brady, 1883

Head fused with the first segment; fifth segment separated from

the fourth, its posterior corners rounded; urosome 3- or 4-segmented

in female, 5-segmented in male; first antennae no longer than the

metasome; exopods of first four pairs of legs 3-segmented; first en-

dopod 1-segmented, second endopod 2-segmented, third and fourth

a

Figure 55.

—

Scottocalanus persecans: a,

Male, dorsal (after A. Scott) ; 6, male,

fifth legs (after Giesbrecht) ; c, female,

fifth legs
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endopods 3-segmented ; fifth legs lacking in the female, present and
biramose in the male. One species found here.

SCOLECITHRIX DANAE (Lubbock)

FiGUEE 56

Undina danae Lubbock, Trans. Ent. Soc. London, new ser., vol. 4, p. 21, pi. 4,

1856.

Scolecithrix danae Giesbeecht, Fauna und Flora des Golfes von Neapel, voL

19, p. 265, pis. 13, 37, 1892.

Occurrence.—Four females in surface tow on Georges Bank, 1874

;

6 males and females in surface tow. Station 2210, Albatross^ south-

west of Gay Head; 7 females

from trawl wings, Station

2195, Albatross^ south of

Nantucket.

Distnhution.—North At-

lantic (Lubbock, T. Scott,

Cleve) ; New Holland and

Japan (Brady) ; tropical Pa-

cific (Giesbrecht) ; Canary
Islands, Malta (Thompson)

;

Indian Ocean (Thompson and

Scott) ; Malay Archipelago

(A. Scott) ; California coast

(Esterly)
;
Mediterranean

(Giesbrecht) ; Gulf of Maine
(Bigelow).

Color.—Body transparent

and colorless except the fol-

lowing: Intestine, yellowish

or reddish brown, with the same color appearing in scattered spots

on the swimming legs and genital segment; flecks of red, irregularly

arranged, appear on the dorsal surface of the thoracic segments ; eye,

bright ruby red. (Rathbun.)

Ferniale.—Head without a crest; genital segment with a shovel-

shaped protuberance on its ventral surface; abdominal segments

wider than long; first antennae just reaching the genital segment;

exopod of second antenna 5-segmented, twice as long as the endopod,

the latter with eiglit setae. Total length, 2-2.25 mm.
Male.—A little smaller than the female; genital segment smooth

ventrally; mouth parts not modified; right fifth leg uniramose, 5-

segmented, the basipods distally and the exopod proximally swollen,

end segment very short; basipods of left leg elongate cylindrical,

reaching beyond the third segment of the right leg, exopod 3-seg-

FiGDRE 56.

—

Scolecithrix danae: a. Female, dor-

sal ; ft, male, fifth legs (after Giesbrecht).
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mented, end segment divided at the tip, endoped 1-segmented. Total

length, 1.85-2.15 mm.
Remarks.—The distinguishing characters of this species are the

shovel-shaped protuberance on the genital segment of the female and

the form of the fifth legs in the male. This is a pelagic species and

stays in the open ocean, but may be found either at the surface or

near the bottom. In the female the eighth, ninth, tenth, and eleventh

segments of the first antennae are usually fused into one long

segment, which is quite conspicuous.

Genus SCOLECITHRICELLA G. O. Sars, 1902

Body comparatively short and stout ; head fused with the first seg-

ment, with or without a crest ; fourth and fifth segments fused with

rounded posterior corners; urosome 4-segmented in female, 5-seg-

mented in male; first antennae about as long as metasome; mouth

parts somewhat modified in the male ; exopods of first four pairs of

legs 3-segmented; first endopod 1-segmented, second endopod 2-seg-

mented, third and fourth endopods 3-segmented; fifth legs present

in both sexes, uniramose and lamellar in the female, one or both legs

biramose in the male.

KEY TO THE SPECIES (FEMALES)

3. Fifth legs symmetrical, 1-segmented, and lamellar minor (p. 83)

Fifth legs sometimes asymmetrical, 3-segmented ovata (p. 84)

SCOLECITHRICELLA MINOR (Brady)

Figure 57

Scolecithrix minor Brady, Voyage of H. M. S. Challenger, vol. 8, pt. 23, Cope-

poda, p. 58, pi. 16, figs. 15, 16, pi. 18, figs. 1-5, 1883.

Scolecithricella minor Sars, Crustacea of Norway, vol. 4, p. 55, pis. 37, 38,

1902.

Occurrence.—Two females were taken in a vertical haul, Station

10295, Grampus, east of Georges Bank.

Distribution.—^Indian Ocean (Giesbrecht) ; Gulf of Guinea (T.

Scott) ; North Atlantic (Brady, Farran) ; Davis Strait, Greenland,

Iceland (With) ; South African coast (Cleve) ; Norwegian coast

(Sars) ; Arctic Ocean (Damas and Koefoed) ; Gulf of Maine

(Bigelow).

Color.—Body colorless and very transparent, the swimming legs

with a faint wash of yellow and the eye ruby red.

Female.—Metasome three times as long as wide and three times the

length of the urosome
;
genital segment constricted at its base and not

protruding ventrally ; first antennae just reaching the posterior cor-

ners of the fifth segment ; second and third legs with scattered spines
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on the posterior surfaces of both rami ; each fifth leg a broadly oval

lamella, with two very unequal spines on the inner margin near the

tip, and a tiny rudiment of a spine on the outer margin near the

center. Total length, 1.25-1.5 mm.
Mode.—Urosome almost half as long as metasome; anal segment

very short ; first antennae angularly curved near the middle, the prox-

imal segments with numerous aesthetasks ; fifth legs reaching beyond

the caudal rami; left leg 4-segmented,

the second segment (basipod) consider-

ably enlarged, with a knoblike process

at the inner distal corner, which prob-

ably is a rudimentary endopod ; the end

segment is flattened and spatulate; two
basipods of the right leg are elongate

and cylindrical, exopod 3-segmented,

end segment bayonet-shaped, endopod

1-segmented, spiniform. Total length,

1. 2-1.4 mm.
Remarks.—Sars designated this cope-

pod as a pelagic form, often found near

the surface, and these statements were

confirmed by With. It is probable,

therefore, that it will be found nearer

Woods Hole than the GraTn'pus station

cited above. Both sexes may be recog-

nized by the form of. the fifth legs;

Brady's Plate 16, Figure 16, labeled the fifth legs of the female, is

obviously a mistake, as it is not like Plate 18, Figure 1, and does not

represent the female fifth legs of this species.

SCOLECITHRICELLA OVATA (Farran)

FlGUKE 58

Scolecithrix ovata Fabean, Rep. Fisheries Ireland, 1902-1903, pt. 2, p. 37, pi. 6,

figs. 13-18. pi. 8, figs. 1-5, 1905.

Scolecithricella ovata With, Danish /«(7oZ/-Expeciition, vol. 3, pt. 4, Copepoda 1,

p. 208, pi. 7, fig. 14, a^d, pi. 8, fig. 12, a-f, 1915.

Occwrrence.—Twenty females captured in vertical hauls. Stations

10295, 20044, Grampus, south of Georges Bank.

Distribution.—North Atlantic, off Ireland (Farran) ; Davis Strait,

Iceland, Denmark Strait (With); Gulf of Maine (Bigelow).

Color.—The color of the living copepod has never been recorded.

Fempale.—Urosome less than one-fourth as long as metasome
;
gen-

ital segment not protruding ventrally; first antennae reaching the

posterior margin of the genital segment; exopod of second antennae

one-third longer than endopod; fifth legs more or less distinctly

3-segmented and somewhat asymmetrical, the segmentation better

a

F I G o R B 57.— ScolecitJpricella

minor: a. Female, dorsal ; &,

male, fifth legs (after Sars)
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developed in the left leg, the spines on the right leg reduced to a

single one on the inner margin of the end segment. Total length,

2.3-2.5 mm.
Male.—Young only known ; fifth legs uniramose, 3-segmented.

ReTnarks.—This species is also pelagic and frequents the open

ocean far from shore; it may be recognized by the structure of the

fifth legs and the short urosome.

Family CENTROPAGIDAE
Genus CENTROPAGES Kr0yer, 1849

Head narrowed anteriorly, with a distinct cervical depression on

the dorsal surface; fifth segment separated from the fourth, its

posterior corners rounded or

pointed ; urosome somewhat

asymmetncal in the female,

3-segmented, symmetrical in

the male, 4-segmented ; first an-

tennae reaching to or beyond

the caudal rami, the right one

transformed in the male; rami

of the first four pairs of legs

and of the fifth pair in the

female 3-segmented; endopods

of fifth legs in male 3-seg-

mented, right exopod 3-seg-

mented, the two end segments

forming a strong chela, left

exopod 2-segmented.
Figure 58.

—

Scoledthricella ovata: a. Female,

dorsal ; b, female, fifth leg

KETT TO THE SPECIES

1. Posterior corners of fifth segment rounded; urosome symmetri-

cal bradyi (p. 86)

Posterior corners of fifth segment with sharp spines; uro-

some more or less asymmetrical 2

2. First antennae reaching about 2 segments beyond tips of caudal

rami; genital segment with several stiff spines typicus (p. 87)

First antennae reaching base of caudal rami; genital segment

with a single recurved spine on ventral surface hamatus (p. 89)

MALES

1. Posterior corners of fifth segment rounded; thumb of chela on

right fifth leg laminate and bluntly rounded bradyi (p. 86)

Posterior corners of fifth segment with sharp spines ; both rami

of chela on right fifth leg acuminate 2

2. First antennae with toothlike processes on some of the basal

segments; fifth leg chela stout, overlapping caudal rami— typicus (p. 87)

First antennae without toothlike processes; fifth leg chela

slender, scarcely reaching anal segment hamatus (p. 89)
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CENTROPAGES BRADYI Wheeler

Figure 59

Centropages hradyi Wheelee, Bull. U. S. Fish Comm. 1899, vol. 19, p. 174,

fig. 12, 1900.

Occurrence.—Four females from trawl wings, Station 2236, Alba-

tross^ off Marthas Vineyard; 30 males and females in surface tow
on Georges Banks, September, 1874; 1 female in vertical haul. Sta-

tion 20121, Grampus, northwest of Cape Cod.

FiGCBB 59.

—

Centropages bradyi: a. Female, dorsal; 6, female, abdomen, ventral;

c, male, right first antenna ; d, male, right fifth leg ; e, male, left fifth leg

;

f, female, fifth leg. (From W. M. Wheeler)

Distribution.—Gulf Stream south of Marthas Vineyard

(Wheeler) ; Australia, Philippines, tropical Atlantic, southern Pa-
cific (Brady) ; California coast (Esterly)

; Gulf Stream off Nova
Scotia (Willey) ; Gulf of Maine (Bigelow).

Color.—Body rather opaque with a large purplish spot in the

middle of the thorax; plumes of the second antennae and maxillae

orange-yellow at their tips, elsewhere colorless (Wheeler).
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Female.—First antennae extending three or four segments beyond
the tips of the caudal rami ; fifth segment with rounded corners ; uro-

some symmetrical, without spines or knobs ; each caudal ramus with
a peglike process on the ventral surface at the distal margin be-

tween the two outer setae ; endopod of fifth leg not reaching beyond
the spine on the second segment of the exopod. Total length,

2-2.35 mm.
Male.—First antennae as long as in the female ; fifth segment with

rounded corners; caudal rami twice as long as wide, with a peglike

process as in the female; thumb of the chela on the right fifth leg

shorter than the finger, widened and flattened into a lamina, which
is bluntly rounded at the tip ; this chela is intermediate in size be-

tween those of the other two species here described. Total length,

2-2.25 mm.
Remarhs.—This species is distinguished by the rounding of the

posterior corners of the fifth segment, by the symmetry of the uro-

some, and by the pegs on the ventral surface of the caudal rami. It

seems to be fairly well distributed throughout the area.

CENTROPAGES TYPICUS Kr0yer

Figure 60

Centropages typicus Kr0yeb, Naturh. Tidsskrift, ser. 2, vol. 2, p. 588, pi. 6, 1849.

—

Sabs, Crustacea of Norway, vol. 4, p. 75, pis. 49^51, 1902.

Occurrence.—Eight males and females in surface tow on Georges

Bank, September, 1872; 100 males and females, surface tow, Me-
nemsha Bight, Marthas Vineyard, September, 1882; 2 females, sur-

face tow, Station 1222, Fish Haiok; 20 males and females, surface

tow. Woods Hole Harbor, July, 1925.

Distribution.—Cape Finisterre (Kr0yer) ; coast of France

(Canu) ; British Isles (Brady) ; Helgoland (Claus) ; tropical and

northern Atlantic (Cleve) ; coast of Norway (Sars) ; Skager Rak
(Cleve) ; Gulf of Maine (Bigelow) ; Woods Hole (Fish, Wheeler)

;

Chesapeake Bay (Wilson).

Color.—Body highly transparent, with reddish-brown pigment

scattered irregularly throughout its entire length. In the male this

pigment is more extensive than in the female, and extends into the

bases of the mouth parts and the swimming legs. It often colors

the whole of the mouth parts and the enlarged part of the right

antenna. In the female the red or orange predominates in the an-

terior thorax and head, and extends posteriorly along the broad lon-

gitudinal muscles. This color also appears across the posterior mar-

gins of the last three thoracic segments, and on the dorsal surface of
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the genital and first abdominal segments. The oviducts have a

bluish tinge; the eye is bright red, and behind the eye is a tiny

black spot over the base of each first antenna (Rathbun). Wheeler's

specimens were full of a dark bluish-black pigment, probably on

account of the food they had eaten.

Feraale.—Metasome flattened; posterior corners of fifth segment

expanded unequally, the right side the larger; genital segment

asymmetrical, with four stiff spines, two subdorsal, two subventral,

the former denticulate; first abdominal segment with a knob on the

Figure 60.

—

Centropages typicus: a, Female, dorsal; 6, male, dorsal; c, male, right

first antenna; d, male, right fifth leg; e, female, fifth leg. (From W. M. Wheeler)

right side, none on the left ; second inner caudal seta twice as long as

the others. Total length, 1.25-1.75 mm.
Male.—Body more slender than that of the female ; corners of fifth

segment less produced but more asymmetrical, the left one much the

larger; urosome symmetrical, 4-segmented; chela of right fifth leg

very powerful and overlapping the caudal rami ; the thumb as long

as the finger and both rami sharply pointed and curved inward

toward each other at the tip. Total length, 1-1.6 mm.
Reraarhs.—^Wlieeler recorded this species as nearly always present

in the tow taken from the wharf of the Bureau of Fisheries at Woods
Hole, and Fish listed it as one of the two most typical summer
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pelagic species in Woods Hole Harbor, It is an in-shore form and

apparently does not go out beyond the continental shelf, and is

usually most abundant near the surface.

CENTROPAGES HAMATUS (LiUjeborg)

Figure 61

Ichthyophorba Tiamata Lilljeboeg, De crustaceis ex ordinibus tribus: Cladocera,

Ostracoda et Copepoda, in Scania occurrentibus, p. 185, pis. 21, 26, 1853.

Centropages hamatus Sabs, Crustacea of Norway, vol. 4, p. 76, pi. 52, 1902.

Occurrence.—Eighteen males and females in a surface tow on

Georges Bank, September, 1874; 2 females in surface tow in Woods
Hole Harbor, September, 1881 ; 20 males and females in surface tow

at Menemsha Bight, Marthas Vineyard, August, 1923,

FiGDEB 61.

—

Centropages hamatus: a, Male, dorsal ; t, female, dor-

sal ; c, female, abdomen, ventral ; d, male, first antenna ; e, male,

right fifth leg; f, female, fifth leg. (From W. M. Wheeler)

Distribution.—North Atlantic (Cleve) ; British Isles (Brady,

Thompson, Lubbock) ; Helgoland (Claus) ; Kattegat (LiUjeborg)

;

Baltic Sea (Nordquist) ; Black Sea (Grebnitzky) ; North Sea

(Mobius, Cleve) ; coast of Norway (Sars) ; Nova Scotia (Wright)

;

Narragansett Bay (Williams) ; Gulf of Maine (Bigelow) ; Woods
Hole (Wheeler, Fish); Chesapeake Bay (Wilson).

Color.—As it darts among the other transparent species it looks

decidedly white and is thus easily distinguished from the rest. It is,

however, banded in color; the tip of the head is transparent, then

follows a whitish band extending nearly half the entire length of

the body, then colorless or translucent for half the remaining length,

and the posterior end is white again, or in one specimen brownish.
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Bases of mouth parts dark, becoming transparent toward their tips;

antennae, swimming legs, and caudal rami transparent; eye claret

red (Eathbun).

Female.—Body smaller and more slender than in the preceding

species; posterior corners of fifth segment less expanded, the spines

shorter, the right one turned outward instead of backward; genital

segment only slightly asymmetrical, finely ciliated along the sides,

with a recurved spine on the ventral surface in front of the genital

orifice ; spine on inner margin of second exopod segment of fifth legs

not half the length of the end segment ; caudal rami about three times

as long as wide. Total length, 1-1.35 mm.
Male.—Smaller than the female

;
posterior corners of fifth segment

symmetrical ; urosome half the length of the metasome ; first antennae

without dentiform processes on the anterior margin of any of the

segments, the right antenna not swollen so much as in typicus; chela

on fifth leg less powerfully developed, not reaching the caudal rami,

the thumb a simple spine, shorter than the finger, and both very

acuminate. Total length, 0.9-1.2 mm.
Remarks.—Wheeler found this species present in considerable num-

bers in the tow taken from the Bureau of Fisheries wharf at Woods
Hole in July and August. Fish recorded it as one of the three cope-

pods characteristic of winter plankton in Woods Hole Harbor, and

said that the young become so abundant in January and February

that they far outnumber the adults.

Family DIAPTOMIDAE

Genus DIAPTOMUS Westwood, 1836

Body slender, with a well-defined cervical depression across the

center of the dorsal surface of the head; fourth and fifth segments

imperfectly separated, the posterior corners biangular, with a minute

spine at each angle; urosome 3-segmented; caudal rami much longer

than wide ; exopod of second antennae longer than endopod ; rami of

first 4 pairs of legs 3-segmented, except the first endopod, which is

2-segmented ; exopod of fifth legs in female with a distinct terminal

segment, carrying two spines; exopod of right fifth leg in male

tipped with a long curved and denticulated claw ; egg case single and
ventral.

Remarks.—This genus has been but little investigated in New Eng-
land. De Guerne and Kichard in 1889 reported two species in the

United States east of the Appalachians, minutus and leptopus. To
these Marsh added in 1907 oregonensis from eastern Massachusetts,

hirgei from Cold Spring Harbor on Long Island, N. Y., and spatulo-

crenatus from Wigwam Pond, Nantucket, Mass. Forbes has reported
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the species sanguinexLS from Wellesley and Meclford, Mass, All these

species are here located definitely and quite abundantly in the Woods
Hole area, one or more of them being found in almost every fresh-

water pond examined.

KEY TO THE SPECIES

FEMALES

1. Endopods of fifth legs much shorter than basal segment of

exopods, and without spines or setae minutus (p. 92)

Endopods of fifth legs about as long as basal segment of

exopods 2

Endopods of fifth legs definitely longer than basal segment of

exopods 3

2. Seta on second basipod of fifth leg nearly as long as proximal

exopod segment; second exopod segment dentate on inner

margin ; endopod setose at tip and armed there with 2 small

spines sanguineus (p. 93)

Seta on second basipod less than one-fourth as long as proximal

exopod segment ; second exopod segment smooth on inner

margin; endopod smooth at tip where it is armed with 2

plumose setae leptopus (p. 94)

3. Inner margin of second segment of exopod of fifth leg smooth

;

third segment represented by 3 spines, the inner one

longest spatulocrenatus (p. 97)

Inner margin of second segment of exopod of fifth leg fringed

with setae or hairs ; third segment represented by 2 spines

only 4

4. Spines on first basipod of fifth leg large, projecting beyond lateral

margin; outer of the two spines representing third segment

of exopod shorter than inner one birgei (p. 98)

Spine on first basipod of fifth leg minute, not reaching lateral

margin ; outer of the two spines representing third segment

of exopod longer than iimer one oregonensis (p. 99)

MALES

1. Antepenultimate segment of right first antenna with a broad

hyaline lamella extending beyond end of the segment; fifth

endopods longer than first segment of exopod leptopus (p. 94)

Antepenultimate segment. of right first antenna with a slender

process, longer than penultimate segment; no hyaline mem-

brane; right fifth endopod rudimentary and very short minutus (p. 92)

Antepenultimate segment of right first antenna with a curved

process, shorter than penultimate segment; no hyaline mem-
brane 2

Antepenultimate segment of right first antenna without either a

membrane or a process 3

2. Endopod of right fifth leg rudimentary and curved like a claw

;

basal exopod segment three-fourths as long as second segment

;

left endopod nearly as long as exopod, 2-segmented, spatulate,

with crenate margin spatulocrenatus (p. 97)
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Endopod of right fifth leg short and straight ; basal exopod

segment scarcely one-third as long as second segment ; left

endopod 1-segmented, cylindrical and neither spatulate nor

crenate sanguineus (p. 93)

3. Endopod of right fifth leg the same length as basal segment of

exopod ; latter with a quadrangular hyaline appendage ; left

exopod tipped with a chela birgei (p. 98)

Endopod of right fifth leg definitely longer than basal exopod

segment ; no hyaline appendage ; left exopod tipped with a

single fingerlike process; no chela oregonensis (p. 99)

DIAPTOMUS MINUTUS Lilljeborg

• FiGUEB 62

Diaptomus minutus Lilljeboeg, Mem. Soc. Zool. France, vol. 2, p. 50, pis. 1, 3,

1889.—Maksh, Trans. Wisconsin Acad. Sci., vol. 15, p. 426, pis. 17, 18, 1907.

Occurrence.—Fresh Pond,
Nobska Point, Woods Hole,

500, both sexes; John Pond,

Mashpee, 500, both sexes ; Great

Pond, Barnstable, 100, both

sexes; Long Pond, Newton,

500, both sexes; Upper, Mid-

dle, and Lower Cotuit Ponds,

Barnstable, 200, both sexes;

Hinckleys Pond, Harwich, 50,

both sexes; Mashpee Pond,

Mashpee, 25, females; French

Watering Place, Naushon Is-

land, 25, females; Crescent

Lake, Centerville, Barnstable,

75, both sexes; Seymour Pond,

Brewster, 25, females; Long
Pond, Brewster, 100, both

Figure 62.

—

Diaptomus minutics: a. Female, SCXeS ; Shallow Pond, Barn-
dorsal; b, female, fifth legs; c, male, fifth

^^^^^^^^ ^qq^ ^^^j^ g^^^g . Qyster

Pond, Falmouth, 25, females;

West End Pond, Naushon Island, 15, females; Browns Pond, Fal-

mouth, 15 females; Jenkins Pond, Falmouth, 20, females; Mares

Pond, Falmouth, 50, both sexes; Lovells Pond, Barnstable, 75, both

sexes.

Distribution.—Greenland (Lilljeborg) ; Iceland (De Guerne and

Richard) ; Newfoundland (Schacht) ; Great Lakes, Michigan, Wis-

consin (Marsh).

Color.—Body fairly transparent, mouth and surrounding regions,

and sometimes the entire cephalothorax bright orange-red; ends

of first antennae, particularly in the male, reddish; thoracic seg-

ments outlined dorsaily in blue; ovaries and oviducts dark blue;

eggs pale bluish green, with a reddish center and nearly opaque;

eye dark blue.
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Female.—One of the smallest species; head fused with first seg-

ment; fifth segment more or less separated from the fourth, with

rounded posterior corners, each armed with a minute spine; genital

segment longer than the abdomen,' with a small spine at the center

of each lateral margin ; caudal rami twice as long as wide ; spines on

first basipods of fifth legs minute; endopods rudimentary and un-

armed; hook on second exopod segment nearly straight; third exo-

pod segment represented by 2 or 3 spines, the inner one the longer.

Total length, 0.9-1.15 mm.
Male.—Antepenultimate segment of right first antenna with a slen-

der finger process at its outer distal corner, which often reaches

the tip of the end segment; second basipod of right first leg sub-

quadrate, longer than wide, the lateral spine at the center; second

exopod segment twice as long as the first, its lateral spine nearer

the base ; right endopod a mere knob ; left endopod reaching beyond

the center of the end segment of the exopod and unarmed; exopod

terminating in a fingerlike process, the end segment with a sinuous

inner margin fringed with hairs. Total length, 0.9-1 mm.
Remarhs.—The females carry from two to six eggs; when even,

the eggs are arranged in pairs; when odd, the single egg is pos-

terior to the others and between them. In the Upper Cotuit Pond
none of the specimens showed any red but were all pale brown or

colorless, and the majority of them were covered with algal growths.

In the Lower Cotuit Pond 80 per cent were bright red, and not a

single one showed algal growths. This is a northern form, which

comes a little farther south near the Atlantic coast than it does in

the Mississippi Valley. It may be recognized most easily by its

small size and by the structure of the fifth legs in both sexes.

DIAPTOMUS SANGUINEUS Forbes

Figure 63

Diaptomus sanguineus Foebes, Bull. Illinois Mus. Nat. Hist., vol. 1, pp. 15,

16, 23, figs. 24, 28-30, 1876.—Maksh, Trans. Wisconsin Acad. Sci., vol. 15,

p. 478, pi. 25, figs. 2, 5, 8, 1907.

Occurrence.—Twenty specimens, including both sexes, were

obtained from a small ice pond on Cuttyhunk Island, July, 1926.

Distribution.—Found quite generally in the Mississippi Valley as

far east as New York, as far north as Wisconsin and Minnesota, as

far west as Nebraska, and as far south as Alabama (Marsh)

;

Wellesley and Medford, Mass. (Forbes).

Color.—Transparent with a decided azure-blue tint, deepest at the

bases of the swimming legs and along the grooves between the seg-

ments; ovaries and oviducts blood red, showing very prominently

through the body walls ; first antennae yellow ; eye deep carmine-red.

71937—32 8
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Female.—Head fused with the first segment; fifth segment pro-

duced laterally at the posterior corners and armed on either side with

two spines; genital segment widened anteriorly, with a prominent

spine near the center of each lateral margin; caudal rami fringed

with cilia on their inner margins; spines on first basipods of fifth

legs minute ; setae on second basipods as long as the basal segments

of the exopods ; hook on second exopod segment with a dentate inner

margin; third segment represented by two spines, the inner longer

than the outer; endopods about the same length as the basal seg-

ments of the exopods, each

tipped with two short spines.

Total length, 1.4-2.15 mm.
Male.—Right first antenna

swollen, antepenultimate

segment with a stout re-

curved hook at its outer

distal corner; second basi-

pod of right fifth leg trape-

zoidal, its outer corner pro-

duced into a blunt spine;

second exopod segment

three times as long as the

first, the terminal claw den-

ticulate distally ; endopod

reaching the center of the

basal exopod segment; left

fifth leg only reaching the

tip of the right basipod, its rami subequal, the exopod tipped with

two curved processes, forming a sort of chela. Total length, 1-2 mm.
Remarks.—The little ice pond in which these specimens were

found is only 40 feet in diameter and is nothing but a stagnant pool,

very shallow during the summer and entirely filled with vegetation.

The species may be recognized by the color of the ovaries and ovi-

ducts, by the hook on the first antenna of the male, and by the

structure of the fifth legs in both sexes.

DIAPTOMUS LEPTOPUS Forbes

Figure 64 ; Plate 1, f

Dlaptomus Teptopus Forbes, Amer. Nat., vol. 16, p. 646, pi. 8, figs. 17-19,

1SS2.—Maesh, Trans. Wisconsin Acad. Sci., vol. 15, p. 443, pi. 20, 1907.

Occurrence.—Both sexes found in abundance in a small pond of

fresh water west of Edgartown on Marthas Vineyard.

Distribution.—Mississippi Valley (Marsh) ; Minnesota (Herrick)
;

Colorado, Illinois (Forbes) ; Kentucky (Chambers) ; Woods Hole

(Forbes, M. and R. Rathbun).

Figure G3.—Diaptomus sanguineus: a. Female,

fifth legs ; h, male, tip of right first antenna ;

c, male, fifth legs
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Color.—Body a light transparent blue, the first antennae having

the same color at the base. The blue color of the body reaches the

last metasome segment, and there changes to a light bright orange-

yellow, sometimes a lemon-yellow, irregularly edged behind and

below with a deep orange-red. The yellow often occurs also on the

ventral and lateral margins of the preceding segments. The urosome

segments present a combination of orange-yellow and the brightest

deepest red imaginable, being lightest near the metasome and deep-

est toward the anal segment. The colors vary greatly as to intensity

;

sometimes the first 2 or 3 segments contain but little red, but the

last segments are always of a deep color. On the anterior urosome

segments the red usually is most

intense near the posterior mar-

gin, often leaving but little

yellow.

In the first antennae 4 or 5 of

the basal segments are blue;

then begins orange-yellow, with

some red on the upper and outer

margins of the segments. The
color then grows deeper, the red

gradually overshadowing the

yellow, the segments being most

deeply colored outwardly. At a

point about two-thirds of the

leng-th of the antenna the yellow

disappears, and the red becomes

as deep and intense as at the tip

of the urosome. The posterior

legs are yellowish, the remain-

ing appendages light blue and

transparent, with the last one or

two segments -yellowish, sprin-

kled with small spots of red, which are larger and brighter on the

mouth parts than on the legs.

Eye spot large, irregular in shape and crystal red; front part of

the head around it colorless. A little yellow is usually scattered

through the blue of the body, but is nowhere at all prominent. It

is impossible adequately to describe the appearance of this copepod,

which far exceeds in beauty any of the marine forms thus far

obtained (Kathbun).

Feviale.—Head fused with first segment; fourth and fifth seg-

ments also fused, with rounded posterior corners; genital segment

not quite so long as the abdomen and usually divided near the center

as in the figure; inner margins of the caudal rami ciliated. First

Figure 64.

—

Diaptomus leptopus: a, Male,

dorsal ; b, female, fifth legs ; c, male, fifth

legs
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antennae reaching tip of caudal rami
5 first basipod segment of fifth

legs considerably swollen, with a small ventral spine ; second basipod

with a minute lateral seta ; second exopod segment with smooth mar-

gins ; third segment' represented by two stout spines, the outer one

the smaller; a third spine on the outer margin of the second seg-

ment. Total length, 1.5-1.9 mm.
Male.—Smaller than female but similar in color and general de-

tails. Right antenna much swollen anterior to the geniculating seg-

ment; a narrow hyaline membrane on the antepenultimate segment,

prolonged slightly at the distal end into a small knob. First basipod

of fifth leg with a small ventral spine; second basipod of right leg

quadrangular, twice as long as wide, with a shelf-like projection on

the posterior surface near the distal end, from which arises a blunt

curved hook. Second exopod segment 4 times as long as wide,

with a small process at its base inside and a lateral seta outside near

its tip. The apical spine is slender, nearly straight, and denticulate

on its inner margin. The right endopod is slender and a little longer

than the basal segment of the exopod, tipped with minute setae and

fine hairs. The left exopod is 2-segmented, the second segment much
narrower than the first, with an apical plumose seta and a dactylose

process; left endopod longer than basal segment of exopod, and

tipped with fine hairs. Total length, 1.25-1.5 mm.
Developmient stages.—In a young female 1 mm. long the basipod

segments of the fifth legs are comparatively larger, while the rami

are 1-segmented and reduced in size. The exopods are a half longer

than the endopods and each of the 4 rami is armed with two apical

setae of about the same length. The endopod has an invagination

near the center of the outer margin, indicating its approaching divi-

sion, but there is no sign of the long spine, which appears on the

second segment in the adult. The two setae at the tip of the exopod

represent the third segment in the mature adult, and the minute spine

which appears behind them in the adult belongs to the second seg-

ment.

In a young male 1.25 mm. long the left fifth leg is nearly as long

as the right ; the endopods are cylindrical, reaching to the middle of

the second exopod segment and tipped with several minute setae and

hairs. The exopods are 2-segmented, the distal segment longer than

the proximal, considerably tapered, with a rather stout apical spine

and a much smaller one on the outer margin. This male had already

reached the minimum size for adults and would probably have had

but one more molt before assuming the adult form. Hence the

fifth legs undergo considerable metamorphosis even in the last molt.

Remarks.—This is the most highly colored copepod in the present

area and may be recognized by that fact alone; the details of the
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fifth legs in both sexes also furnish additional characters. Both
Forbes and Rathbun gave " a fresh-water pond, Woods Hole," as

a habitat of this species, but the present author has not been able to

find it in Woods Hole.

DIAPTOMUS SPATULOCRENATUS Pearse

FiGXJKE 65

Diaptomus spatulocrenatus Pearse, Amer. Nat, vol. 40, p. 246, figs. 6-9,

1906.

—

Maesh, Trans, Wisconsin Acad. Sci., vol. 15, p. 456, 1907.

Occurrence.—Both sexes were found in great abundance in a small

lily pond south of Ashumet Pond, Falmouth ; a small pond near the

outlet of John Pond, Mashpee ; Oyster Pond, Falmouth ; John Pond,

FiGDKE 65.

—

Diaptonma spatulocrenatus: a, Female, dorsal; &, spermatophore

;

c, female, fifth leg ; d, male, dorsal, showing twist to the right ; e, male,
fifth legs

Mashpee; Flax Pond, Bourne; Red Brook Pond, Bourne; Mares
Pond, Falmouth.

Distribution.—Reported hitherto only from Wigwam Pond on
Nantucket Island, from which Pearse obtained his tjrpe specimens,
and Lake Sebago, Me. (Marsh).

Color.—Transparent with a bluish tinge, and with reddish-brown
irregular spots around the bases of the swimming legs; sometimes
these spots cover nearly the entire ventral surface ; distal half of first

antennae in the female, and the enlarged portion of the grasping
antenna in the male bright orange-red; ovaries, oviducts, and eggs
reddish brown; eye dark red.

Female.—H.Q2id more or less separated from the first segment ; fifth

segment produced at its posterior corners and armed with two short



98 BULLETIN 15 8, UNITED STATES NATIONAL MUSEUM

spines on each side
;
genital segment longer than the abdomen ; caudal

rami fringed with cilia on their inner margins; spines on basipods

of fifth legs large, protruding beyond the lateral margins; setae on

second basipod minute and hairlike ; endopod much longer than basal

segment of exopod, tipped with two subequal spines and a sharp

inner process, fringed with cilia; hook on second exopod segment

smooth; third exopod segment represented by two spines, the inner

the longer. Total length, 1.4-1.6 mm.
Male.—Urosome sometimes symmetrical, sometimes twisted to the

right; grasping antenna considerably swollen; posterior corners of

fifth segment angular but without spines; second basipod of right

fifth leg twice as long as wide, with convex lateral margins ; endopod

a rudimentary curved process on inner margin of second basipod,

near the distal end; second exopod segment one-half longer than

first, the lateral spine near the tip ; end claw stout and setose on the

inner margin distally; rami of left fifth leg equal, endopod 2-seg-

mented, spatulate, its inner margin crenate, exopod tipped with a

curved spine and a finger process, both setose. Total length, 1.25-

1.35 mm.
Remarks.—The fifth legs are peculiar in both sexes and will serve

to identify the species. In 75 per cent of the specimens from the

two ponds in Bourne the urosome of the female was twisted to the

left and that of the male to the right. The species will probably be

found elsewhere on the cape and on Marthas Vineyard, as the ponds

are more thoroughly examined.

DIAPTOMUS BIRGEI Marsh

FlGUEB 66

Diaptomus birgei Marsh, Trans. Wisconsin Acad. Sci., vol. 9, p. 16, pi. 1, figs.

4-6, 1894 ; vol. 15, p. 435, pi. 18, figs. 6, 8, pi. 19, figs. 1, 6, 1907.

Occurrence.—Both sexes found in abundance in a small lily pond
just south of Falmouth Arms Hotel, on the east shore of Buzzards

Bay; a small lily pond north of Nobska Lighthouse; Crockers Pond,

Falmouth ; Ice Pond, Quisset, Falmouth ; Flax Pond, Falmouth.

Distribution.—Wisconsin (Marsh) ; Indiana (Juday, Marsh)

;

Cold Spring Harbor, Long Island (Pratt) ; Washington, D. C.

(Marsh)
; North Carolina (Coker)

; Ontario, New Brunswick

(Klugh).

Color.—Body transparent, washed with light blue, which is deep-

ened into a dark-blue stripe along the posterior margins of the meta-

some segments; distal half of first antennae and the first four pairs

of legs orange; fifth legs and bases of the other four pairs dark

blue ; oviducts and eggs reddish brown ; eye blue.
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Female.—Head fused with first segment; fiftli segment rounded

at posterior corners and armed with a single spine on either side;

genital segment considerably dilated ventrally, with a pointed proc-

ess on each lateral margin nearer the base; first abdominal segment

only one-seventh as long as anal segment; caudal rami fringed with

hairs on both margins; spines on first basipods of fifth legs project-

ing beyond the lateral margins ; setae on second basipods fairly long

and stout; endopod longer than basal segment of exopod, setose on

inner margin distally, with 2 equal apical spines; hook of second

exopod segment setose on inner margin; spines representing third

segment subequal, the inner

one a little the longer. Total

length, 1.2-1.4 mm.
Male.—Grasping antenna

much swollen; antepenultimate

segment with a blunt process at

its outer distal corner; basal

segment of right fifth exopod

wider than long, with a broad,

rectangular hyaline process on

its inner maro'in * di<^tal sec- figure 66.

—

Biaptomus Mrgei: a, Female,
*= '. " *=>'

fifth legs; b, male, fifth legs

ment enlarged at its base, the

outer spine long and stout and nearer the base and serrulate on its

inner margin, the terminal claw as long as the entire leg, strongly

curved and denticulate on the inner margin; endopods of both legs

conical, 1-segmented, and longer than the basal segments of the

exopods; left exopod tipped with a fingerlike process and a falci-

form spine. Total length, 1.1-1.25 mm.
Remarks.—The fifth legs furnish the best identification for the

species. It is evidently well distributed in the small ponds along

the eastern shore of Buzzards Bay in the towns of Falmouth and
Bourne. When placed in a preservative both sexes wind their anten-

nae around the body spirally and distort the urosome in various

directions, making them very difficult to examine.

DIAPTOMUS OREGONENSIS Lilljeborg

Figure 67

Diaptomu,s oregonensis Lilljeboeg, M6m. Soc. Zool. France, vol. 2, p. 53, pis.

2, 3, 18S9.—Marsh, Trans. Wisconsin Acad. Sci., vol. 15, p. 409, pi. 15, 1907.

Occurrence.—Both sexes very abundant in Bournes Pond, Fal-

mouth
; Great Pond or Chequaket Lake, Barnstable ; Shallow Pond,

Barnstable; Seymour or Bangs Pond, Brewster; Crockers Pond,
Falmouth; Ice Pond, Quisset, Falmouth; Jones Pond, Waquoit, Fal-

mouth; Long Pond, Brewster; Hinckleys Pond, Harwich; Jenkins
Pond, Falmouth; less abundant in Crescent Lake, Centerville, Barn-
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stable; Mashpee Pond, Mashpee; Flax Pond, Falmouth; Browns

Pond, Falmouth; Sidleys Pond, Falmouth; Salt Pond, Falmouth.

Distribution.—Oregon (Lilljeborg) ; Wisconsin, Michigan (Marsh)

;

Minnesota (Herrick) ; Iowa, Illinois, Indiana (Schacht) ; Northwest

Territories (Marsh) ; eastern Massachusetts (Pearse) ; Great Lakes

(Marsh) ; Ontario, New Brunswick (Klugh).

Color.—Body clear and as transparent as glass, except around the

mouth ; here in some individuals there was a faint wash of red ; again

the red formed a narrow circle, or a small patch, and rarely covered

much of the ventral surface of the head; eye ruby red, the lenses

scintillating like diamonds ; in other specimens the ventral patch was

blue next to the mouth, and outside of this brownish or reddish;

ovaries, oviducts, and eggs pale olive-green.

Figure 67.

—

Diaptomus oregonensis: a. Female, dorsal, showing number and
arrangement of eggs in single egg-case ; i, female, flftli leg ; c, male,

fifth legs ; d, joung male, fifth legs ; e, young female, fifth legs ; f,

female, ventral view of urosome

Female.—Metasome very slender; posterior corners of fifth seg-

ment short, each with a single spine; genital segment enlarged

anteriorly, with a minute spine on each lateral margin at the center

of the enlargement; spines on first basipods of fifth legs minute;

setae on second basipods three-fourths as long as first exopod seg-

ment; hook on second exopod segment acuminate and fringed with

cilia on the inner margin; endopods 1-segmented, longer than the

first exopod segment, with two equal apical setae and an inner

process. Total length, 1.25-1.5 mm.
Male-—Posterior corners of fifth segment rounded, without spines

;

second basipods of fifth legs longer than wide; endopod of right

fifth leg reaching middle of second exopod segment and unarmed;
first exopod segment wider than long, second segment twice as long
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as wide, with an angular process at the inner distal corner and a

spine at the outer corner; terminal claw twice as long as second

segment, setose at the center of the inner margin; left endopod tri-

angular, as long as first exopod segment; second exopod segment

produced into two processes at the tip, the outer one fingerlike, the

inner one wider and bifid. Total length, 1.25-1.4 mm.
Development stages.—In the undeveloped female the endopods of

the fifth legs are as long as the entire exopod, pointed at the end with-

out spines or setae ; the first exopod segment is but little longer than

the second and no wider ; the second segment carries a large spine on

the inner margin, two smaller ones at the tip, and a tiny one on the

outer margin. In the undeveloped male the left leg is almost as

long as the right ; each endopod is very stout, cylindrical, and longer

than the first segment of the exopod; the two segments of each

exopod are about equal in length, the end segment armed with a

long straight terminal spine and a much shorter one on the outer

margin.

Remarks.—^A ripe female carries usually six eggs, one in the center

and the other five in a circle around it, all in the same plane. This

species is extremely abundant in some of the first lakes mentioned

above, thousands being obtained in a single haul of the net. Accord-

ing to Marsh it is one of the most widely distributed North American
species, and may be recognized by the form of the fifth legs.

Genus PSEUDODIAPTOMUS Herrick, 1884

Head fused with or separated from the first segment; posterior

corners of fifth segment rounded, fringed with hairs in the female,

naked in the male; caudal rami at least two and one-half times as

long as wide; genital segment of female considerably swollen, with

patches of spines and bristles arranged asymmetrically ; rami of first

four pairs of legs 3-segmented ; fifth legs uniramose in female ; right

fifth leg in male uniramose, left biramose; female with two egg
sacks, the right one much smaller than the left, rarely lacking. A
single species.

PSEUDODIAPTOMUS CORONATUS Williams

FiGUBE 68

Pseudodiaptomus coronatus Williams, Amer. Nat., vol. 40, p. 641, figs. 1-7,

1906.

Occurrence.—One hundred males and females, surface tow. Woods
Hole Harbor, September, 1882; 10 males and females, surface tow,

Cuttyhunk Harbor, July, 1925; 2 males,' surface tow, pond No. 2,

Chappaquiddick Island, July, 1926; 150, both sexes, surface tow,
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Gosnold Pond, Cuttyhunk Island, July, 1926; 6 males and females,

surface tow, Great Pond, Falmouth, July, 1925; 1 female. Great

Pond, Barnstable.

Distribution.— Narragansett Bay (Williams); Woods Hole

(Sharpe, Fish); Nova Scotia (Willey) ; Chesapeake Bay (Wilson).

Color.—Body a dingy white, sometimes continuous, sometimes with

a colorless band across the center; in formalin the females become

blue, especially around the digestive canal and the bases of the ap-

pendages, and the abdomen is spotted with small blue dots, but the

eggs become orange.

Female.—Head separated from first segment and fifth segment

from the fourth; urosome 4-segmented, more or less asymmetrical;

FiGDRB 68.

—

Pscudodiaptomus coronatus: a. Female, lateral, showing inequality

of the two egg-cases ; b, female, fifth legs ; c, male, fifth legs ; d, yonng male,

fifth legs

genital segment protruding ventrally, with a pair of spatulate flaps

over the genital aperture ; first abdominal segment with a depression

on the left side, filled with stout bristles; caudal rami five times as

long as wide, slightly asymmetrical; fifth legs 4-segmented, each

tipped with a curved spine denticulate on the inner margin, and at

its base on the inside a toothed lamella; two ovisacs, the right one

containing only two eggs, sometimes entirely lacking. Total length,

1.25-1.5 mm.
Male.-—Body shorter and more slender; urosome 5-segmented,

symmetrical
;
genital segment with a fringe of setae along the dorsal

posterior margin and a semicircle of setae on the ventral surface;

abdominal segments with triangular spines on their posterior mar-

gins; right fifth leg uniramose, 4-segmented, tipped with a curved

claw and a stout plumose. seta; left leg biramose, first basipod seg-

ment with a cluster of finger spines on its inner margin, second seg-
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ment with a fringe of coarse teeth; left endopod a flattened blade,

1-segmented, as long as the 2-segmented exopod, which is tipped with

four spines. Total length, 1-1.25 mm.
Remarks.—This is a salt- or brackish-water species, easily recog-

nized by the caudal rami and the fifth legs, and the asymmetry in

the female. Its presence in Barnstable Great Pond is a notable ex-

ception to the regular distribution, but that pond also contains other

exceptions.

Family TEMORIDAE

Genus TEMORA Baird, 1850

Body short and compact; fourth and fifth segments fused; genital

segment flattened ventrally ; caudal rami much elongated, sometimes

asymmetrical ; urosome 3- or 4-segmented in the female, 5-segmented

in male ; endopods of first four pairs of legs 2-segmented ; first ex-

opods 3-segmented, second, third, and fourth exopods 2-segmented,

terminal spines coarsely toothed; fifth legs of female uniramose,

3-segmented, symmetrical ; left leg of male biramose, exopod 2-seg-

mented, endopod 1-segmented, nearly as long as the exopod and form-

ing with it a chela ; right leg of male uniramose and 3-segmented.

KEY TO THE SPECIES

Posterior corners of fifth segment with stout acuminate spines

;

caudal rami symmetrical, six times as long as wide stylifera (p. 104)

Posterior corners of fifth segment smoothly rounded, without

spines 2

2. Anal segment longer than penultimate segment; caudal rami

symmetrical, nine times as long as wide; no caudal seta

widened longicornis (p. 105)

Anal segment shorter than penultimate segment; caudal rami

seven times as long as wide, right one longer than left, 1 seta

widened turbinata (p. 106)

1. End segment of left fifth exopod greatly swollen, subspherical

;

terminal claw of right fifth leg as long as leg itself stylifera (p. 104)

End segment of left fifth exopod not swollen ; terminal claw of

right fifth leg shorter even than second segment of leg itself 2

2. Distal segment of left fifth exopod a little wider than basal seg-

ment, with 2 stout equal apical spines turbinata (p. 106)

Distal segment of left fifth exopod narrower than basal segment,

with 1 short apical spine and a much longer slender

seta longicornis (p. 105)
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TEMORA STYLIFERA (Dana)

FlQUBH 69

Calanus stylifcr Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 13, 1849.

Temora stylifera Giesbrkcht, Fauna und Flora des Golfes von Neapel, vol. 19,

p. 328, pis. 5, 17, 38, 1892.

Occurrence.—Twenty-five males and females in surface tows, Sta-

tions 2038, 2204, Alhatross; 15 males and females from trawl wings,

Stations 2194, 2195, 2235, 2710, Albatross, south of Nantucket and
Marthas Vineyard.

Distribution.—Sulu Sea (Dana) ; Philippines, Fiji Islands

(Brady) ; tropical Pacific, Ked Sea, Mediterranean (Giesbrecht)
;

Arabian Sea, Malay Archipelago (Cleve) ; off Kio de Janeiro

(Dana) ; tropical Atlantic (Brady, Cleve) ; Canary Islands, Malta
(Thompson) ; Azores (Barrois) ; Trieste

(Car) ; Gulf of Maine (Bigelow).

Color.—Body fairly transparent, with

3^ellow pigment in varying degrees in the

metasome, especially a large spot on either

side of the head; legs also often yellow.

The pigment is arranged in a network,

and on the dorsal surface of the head is

mixed with meshes of bright blue. Iso-

lated flecks of orange-red are found

around the mouth and between the bases

of the legs. The anterior intestine is a

muddy yellowish green, the ripe eggs are

bluish green, and the vulva is a dull green

(Rathbun).

Fernale.—Posterior corners of fifth segment projecting backward

as broad, triangular, acuminate processes; caudal rami symmetrical,

six times as long as wide, the outer seta near the center of the lateral

margin ; the inner spine of the end segment of the fifth legs is much
longer than the two apical spines, which are about equal in size.

Total length, 1.45-1.75 mm.
Male.—Spines at posterior corners of fifth segment straight and

reaching behind the posterior margin of the genital segment ; exopod

of second leg on the left side 2-segmented, on the right side 3-seg-

mented; terminal segment of left fifth exopod swollen into a sub-

spherical lamina, twice the width of the basal segment; proximal

portion of endopod also greatly swollen, distal portion abruptly

narrowed and falciform ; terminal claw on right leg bent back against

the outside of the leg, and fully as long as the latter. Total length,

1.35-1.55 mm.
Remarks.—The sharp-pointed triangular processes at the corners

of the fifth segment, combined with the elongate and slender caudal

FiGDRB 69.

—

Temora stylifera:

a. Female, dorsal ; 5, female,

fifth legs ; c, male, fifth legs
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rami, are the distinguishing characters of this species. It evidently

frequents the bottom of the ocean as much as the surface, and will

probably be found much nearer the shore than any of the stations

here recorded.

TEMORA LONGICORNIS (Muller)

FiGUBE 70

Cyclops longicornis Muller, Entomostraca, p. 115, pi. 19, figs, 7-9, 1785.

Temora longicornis Saks, Crustacea of Norway, vol. 4, p. 97, pis. 65-66, 1902.

Figure 70.

—

Temora longicornis: a. Female, dorsal; 6, male, dorsal;

c, male, right first antenna ; d, male, fifth legs ; e, female, fifth legs.

(From W. M. Wheeler)

Occurrence.—One hundred and fifty males and females in surface

tows on Georges Bank, September, 1872; 200 males and females in

surface tows on Georges Bank, September, 1874 ; 10 males and females

in surface tow, Newport Harbor, 1880; 4 males and females. Woods
Hole Harbor, August, 1883; 65 males and females, surface tows.

Stations 2101, 2194, Albatross; 150 males and females, surface tows.

Stations 567, 568, Grampus. Rathbun's manuscript contains the fol-

lowing statement :
" Vinal Edwards collected a pint of these copepods

off the railroad wharf at Woods Hole, June 22, 1882, with a fine

dipnet. They were in schools at the surface."

Distribution.—British Isles (Brady) ; coast of France (Canu)

;

Iceland and Shetland Islands (Cleve) ; Baltic (Giesbrecht) ; northern
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Atlantic, Skager Eak (Cleve) ; Narragansett Bay (Williams) ; Gulf
of Maine (Bigelow) ; Nova Scotia (Willey) ; Woods Hole (Wheeler,

Fish); Chesapeake Bay (Wilson).

Colo7\—Body transparent, with a faint bluish tinge ; on the dorsal

surface of the metasome over the mouth, and on the ventral surface

between the mouth parts and between the bases of the swimming legs,

may usually be found small patches of a light brown or reddish

brown.

Female.—Metasome obovate, widest at about the center of the head,

tapering rapidly backward; corners of jfifth segment smoothly

rounded ; urosome about half as long as metasome
;
genital and anal

segments equal in length, basal abdominal segment shorter; caudal

rami symmetrical, nine times as long as wide, ciliated on their inner

margins, the outer setae halfway between the center and tlie tip;

inner spine of end segment of fifth legs shorter than the two apical

spines, which are subequal in length. Total length, 1-1.5 mm.
Male.—Urosome much longer and narrower than in the female;

none of the caudal setae enlarged at their base ; corners of fifth seg-

ment smoothly rounded; terminal segment of left fifth exopod nar-

rower than the basal segment, tipped with a short spine and a long

seta; endopod but little enlarged at the base and nearly straight;

terminal segment of right fifth leg turned abruptly inward at a right

angle near its base and armed with a strong spine on its posterior

surface ; apical claw short and stout. Total length, 1-1.35 mm.
Re7narks.—This is one of the most common calanoid copepods

around Woods Hole and often swarms in immense schools at the

surface, such as the one from which Edwards obtained his pint of

specimens. Fish recorded that in Woods Hole Harbor during win-

ter this copepod formed the greater part of the plankton, while in

fall and spring hardly an adult was found. They appear in great-

est numbers in March and February, and are hence of much eco-

nomic value. The fact that all the specimens in the United States

National Museum were captured at the surface, and that Rathbun
in his extensive collecting did not obtain even a single specimen in

the trawl wings, emphasizes the testimony of various collectors that

this is a surface species.

TEMOKA TURBINATA (Dana)

FiGUKE 71

Calanus turMnatus Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 12, 1849.

Temora turbinata Giesbeecht, Fauna und Flora des Golfes von Neapel, vol.

19, p. 329, pis. 17, 38, 1892.

Occurrence.—Six females from a surface tow on Georges Bank,
September, 1872.
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Distribution.—Sulu Sea (Dana) ; Hong Kong, Amoy (Gies-

breclit) ; tropical Atlantic (Cleve) ; New Zealand (Kramer) ; Gulf

of Guinea (T. Scott) ; Gulf of Maine (Bigelow).

Color.—No statement with reference to the color has ever been

made.

Female.—Urosome relatively shorter and more slender than in the

preceding species ; anal segment shorter than the first abdominal seg-

ment and somewhat asymmetri-

cal; caudal rami seven times as

long as wide, the right one a little

longer than the left; the second

inner terminal seta of each ramus
enlarged at the base ; the inner

and outer marginal spines on the

terminal segment of the fifth legs

much shorter and weaker than the

2 apical spines, of which the inner

is considerably the longer. Total

length, 1.4-1,6 mm.
Male.—Anal segment and cau-

dal rami symmetrical, and the

bases of the apical setae not en-

larged; terminal segment of left

fifth exopod a little wider than

the basal segment and somewhat
enlarged and bluntly rounded dis-

tally, the 2 apical spines stout and

subequal ; endopod slender,
slightly curved and reaching the

tip of the exopod; terminal segment of right leg short, wide, and

curved inward, apical claw as long as the segment. Total length,

1.3-1.5 mm.
Remarks.—This is a rare species and does not occur in sufficient

numbers to make it of any economic value. It is present in abun-

dance in the plankton of Chesapeake Bay and vicinity, but is only a

straggler from the south in the Woods Hole area. It can be most

easily recognized by the well-marked difference in the size and form
of the fifth legs in both sexes.

Figure 71.

—

Temora turiinata: a. Female,

dorsal (after Giesbrecht) ; &, female,

fifth legs ; c, male, fifth legs

Genus EURYTEMORA Giesbrecht, 1881

Metasome elliptical, head separated from first segment, and fifth

segment from the fourth, the posterior corners with large winglike

processes in the female, smoothly rounded in the male ; urosome 3-seg-
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mented in female, 4- or 5-segmented in male; caudal rami sym-
metrical and elongated; exopods of first four pairs of legs 3-seg-

mented; endopod of first leg 1-segmented, of second, third, and
fourth legs 2-segmented ; fifth legs uniramose and 4- or 5-segmented

in both sexes.

Remarks.—This genus is peculiar in that it frequents water show-
ing every degree of salinity, from that of the ocean to absolutely

fresh water. One or two species are apparently confined to a cer-

tain degree of salinity, but by far the larger number seem capable

of adapting themselves to salt, brackish, or fresh water indis-

criminately.

KEY TO THE SPECIES

Upper surface of caudal rami and anal segment covered with

short spines or hairs ; terminal segment of fifth legs sub-

globular 2

No hairs or spines on dorsal surface of anal segment ; terminal

setae of each fifth leg unequal in length and stout 4

Fifth legs tipped with 2 exceptionally long, equal, plumose setae

;

inner margin of 2 distal segments fringed with long

hairs americana (p. 109)

Fifth leg tipped with 2 nonplumose spines, inner one three

times as long as outer; no hairs on distal segments 3

Posterior corners of fifth segment turned backward
;
penultimate

segment of fifth legs with 2 spines on outer margin hirundoides (p. 110)

Posterior corners of fifth segment turned outward; penultimate

segment of fifth legs with 3 spines on outer margin aflBLnis (p. Ill)

Fifth segment with pointed processes at posterior corners;

penultimate segment of fifth legs six times as long as

wide herdmani (p. 112)

Fifth segment with rounded posterior corners; penultimate seg-

ment of fifth legs as wide as long or wider lacustris (p. 114)

1. Right fifth leg 4-segmented, the 2 distal segments being fused 2

Right fifth leg 5-segmented, the 2 distal segments distinctly sep-

arated 3

2. Second (basipod) segment of right fifth leg as long as third seg-

ment (first exopod) ; end segment with 1 outer and 2 inner

spines hirundoides (p. 110)

Second (basipod) segment of right fifth leg much shorter than

third segment; end segment with no outer and 4 inner

spines lacustris (p. 114)

3. Fourth segment of each fifth leg four or five times as long as

end segment; end segment of left leg much wider than

long americana (p. 109)

End segment of each fifth leg longer than preceding segment

;

left fifth leg 4-segmented, the 2 distal segments fused 4
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4. Third (first exopod) segment of right fifth leg much longer than

fourth and fifth segments combined ; second segment of left leg

without spines herdmani (p. 112)

Third (first exopod) segment of right fifth leg no longer than

fourth and fifth segments combined ; second segment of left

leg with 2 outer spines affinis (p. Ill)

EURYTEMORA AMERICANA Williams

Figure 72

Eurytemoni americana Williams, Amer. Nat., vol. 40, p. 645, figs. S-"!!, 1906.

Oocii/rrence.—A dozen males in surface tow at Menemsha Bight,

Marthas Vineyard, August, 1926.

Distrihution.—Narragansett Bay (Williams).

Color .—B o d y
transparent and col-

orless, the anal seg-

ment and caudal
rami appearing dark

colored on account

of the spines cover-

ing their dorsal sur-

face; eye ruby red;

eggs light green.

Femals. — Poste-

rior angles of fifth

segment armed with

sharp spines di-

r e c t e d diagonally

outward and back-

ward ; urosome, in-

cluding the caudal

rami, three-fifths as

long as metasome

;

genital segment
evenly rounded laterally and clorsally, but protruding ventrally;

caudal rami as long as urosome, eight times as long as wide,

and together with the anal segment covered with small spines ; basal

segments of fifth legs completely fused, leaving three free segments

in each leg; end segment tipped with two very long and slender

plumose setae; inner spine of penultimate segment long, acuminate,

dentate distally; inner margins of these two segments fringed with

tufts of long hairs. Total length, 1.6-1.85 mm.
Mole.—Posterior angles of fifth segment smoothly rounded, no

spines; urosome 5-segmented, anal segment and caudal rami without

71937—32 9

a •%

Figure 72.

—

Eurptomora americana: a. Female, dorsal

;

h, female, fifth legs ; c, male, fifth legs
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spines on their dorsal surface; caudal rami often only six times as

long as wide and not curved; both fifth legs 5-segmented, fourth

segment four times as long as fifth; end segment of left leg tipped

with two lobes, each armed with a small spine. Total length, 0.75-

0.95 mm.
Re^imrks.—Williams gave January to April as the season for this

species in Narragansett Bay, and summer in C'harlestown Pond, a

brackish inlet from the ocean. There is every reason to believe it

will be found somewhere in Buzzards Bay or in some of the brackish-

water ponds around Woods Hole. It can be recognized by the spiny

covering of the anal segment

and caudal rami, and by the

form of the fifth less.

EURYTEMORA HIRUNDOIDES (Nord-

quist)

Figure 73

TemoreUa afflnis var. hirundoides

NoRDQtnsT, Die Calaniden Fin-

lands, p. 48, pi. 4, figs. 5-11, pi.

5, fig. 5, 1888.

Eurytemora hirundoides Sars, Crus-

tacea of Norway, vol. 4, p. 102,

pi. 69, 1902.

Occurrence.—One female in

surface tow in Woods Hole

Harbor, September, 1881; both

sexes abundant in Salt Pond,

Falmouth; Oak Bluffs Pond,

Marthas Vineyard; Oyster

Pond, Falmouth; Quisset

Pond, Falmouth; Farm Pond,

Marthas Vineyard ; Poucha

Pond, Chappaquiddick Island ; Waquoit Bay, Falmouth ; Edgertown

Great Pond, Marthas Vineyard; West End Pond, French Watering

Place and Tarpaulin Cove Pond, on Naushon Island ; found in small

numbers in Gosnold Pond, Cuttyhunk Island; Ponds Nos. 1 and 2,

Chappaquiddick Island ; John Pond, Mashpee.

Distribution.—Norwegian coast (Sars) ;
Scania (Lilljeborg)

;

Finnish coast (Nordquist) ; Nova Scotia (Willey) ; Narragansett

Bay (Williams) ; Chesapeake Bay (Wilson) ; Woods Hole (Sharpe,

Fish).

Color.—Body transparent and colorless; ovaries and oviducts in

the ripe female yellowish olive and opaque; tips of the rami and

setae of the swimming legs olive to rusty brown ; eye ruby red. In

the male the only color is in the longitudinal muscles, which are

Figure 73.

—

Eurytemora hirundoides: a. Fe-

male, dorsal ; b, female, fifth legs ; c, male,

fifth legs
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tinged faintly with olive, and in the rami of the swimming legs,

which are colored like those of the female.

Female.—Body slender, the greatest width about one-fifth of the

length; posterior corners of the fifth segment expanded into tri-

angular lamellae; genital segment abruptly contracted just behind
the center; anal segment longer than the genital segment and, with
the caudal rami, covered on the dorsal surface with scattered spines;

terminal spines on the fifth legs smooth, the inner ones two or three

times as long as the outer; penultimate segment with two stout

spines on the outer margin and a wide triangular spine at the inner

distal corner, all smooth. Total length, 1-1.25 mm.
Mcde.—Posterior corners of fifth segment smoothly rounded;

urosome, including the caudal rami nearly as long as the metasome,
5-segmented; fifth legs each 4-segmented, the second (basipod) seg-

ment considerably swollen; end segment of right leg swollen at its

base, of left leg at its tip, where it ends in two or three knobs, each

armed with a spine. Total length, 0.9-1 mm.
Remarks.—As can be seen above, this species is well distributed

among the brackish and fresh ponds of the area, in some of which it

was obtained in considerable abundance. It is readily distinguished

from the other species of the genus by the dorsal spines on the anal

segment and the caudal rami, and by the form of the fifth legs,

especially those of the male, in each of which the two distal seg-

ments are completely fused,

EURYTEMORA AFFINIS (Poppe)

Figure 74

Temora afjinis Poppe, Abh. Nat. Ver. Bremen, vol. 7, pt. 1, p. 55, pi. 3, 1880.

—

GiESBRECHT and ScHMEiL, Das Tierreich, Lief. G, Copepoda, p. 103, 1898.

Occurrence.—Two females from a surface tow in Poucha Pond,

Chappaquiddick Island, July, 1926,

Distribution.—Germany, Austria (Poppe) ; Sweden (Nordquist)
;

England, Scotland (Scourfield, Brady) ;
Caspian Sea (De Guerne

and Richard) ; France (Richard, Canu) ; Gulf of St, Lawrence

(Giesbrecht) ; rivers and estuaries of Gulf of Mexico (Herrick)

;

Squam Pond, Nantucket Island (Pearse),

Color.—Body transparent with an intensive admixture of violet,

blue, red, and yellow without definite arrangement. The basal seg-

ments of the legs, the mouth parts, the margins of the metasome

segments and the caudal rami show one or more of these colors.

Sometimes the first antennae are colored a dark blue as far as the

twelfth segment. Specimens obtained during summer show in-

ternally a large number of red oil drops.
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Female.—Head separated from the first segment; posterior cor-

ners of fifth segment produced into triangular wings, each tipped
with a small spine; genital segment no wider than the abdomen;

caudal rami as long as the two abdominal
segments combined, and with the anal

segment covered dorsally with small

spines; second (basipod) segment of

fifth legs wider than long, third segment
with three spines on the outer margin, in-

creasing in size distally, and a broad spine

at the inner distal corner, which is diago-

nal to the long axis of the segment.

Total length, 1.4-1.6 mm.
Male.—Urosome 4-segmented, the third

segment much the shortest
;
posterior cor-

ners of the metasome smoothly rounded;

right fifth leg 5-segmented, left leg 4-seg-

mented; second and third segments of

right leg equal in length, each with a

process on the inner margin carrying a

spine; fifth segment much longer and

narrower than the fourth; second seg-

ment of left leg triangular, with two

spines on the outer margin; fourth seg-

ment enlarged toward the tip, where it ends in three processes, each

armed with a short seta. Total length, 1.4-1.6 mm.
Remarhs.—Poppe noted that this species is not confined to salt

water but ascends rivers and estuaries into brackish water, and

through this to water that is perfectly fresh. It is likely to be found

therefore in any of the brackish ponds of the Woods Hole region

upon further examination. It may be recognized by the dorsal

spines covering the anal segment and the caudal rami, and by the

details of the fifth legs, especially of the female.

EURYTEMORA HERDMANI Thompson and Scott

Figure 75

Eurytemora hcrdmani Thompson and Scott, Proc. Liveiijool Biol. Soc, vol.

12, p. 78, pi. 5, figs. 1-11, 1897.

—

Giesbkecht and Schmeil, Das Tierreich,

Lief. 6, Copepoda, p. 103, 1898.

Occurrence.—Two females were taken in a surface tow in Woods
Hole Harbor, September, 1881; 40 males and females, surface tow.

Woods Hole Harbor, July, 1925 ; 5 females, surface tow, Cuttyhunk

Harbor, July, 1925.

Distribution.—St. Lawrence River (Thompson and Scott) ; Gulf

of Maine (Bigelow) ;
Narragansett Bay (Williams) ; Woods Hole

(Sharpe, Fish).

Figure 74.

—

Eurytemora afftnis:

a. Female, fifth legs ; b, male,

fifth legs
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Color.—Body of female in general transparent, the ovaries and

oviducts bluish black as far back as the posterior margin of the

third segment. This black extends out on either side along the

grooves between the segments to the lateral margins. Fourth and

fifth segments, including the large wings at the posterior corners,

entirely transparent. Posterior portion of genital segment and

first abdominal segment with a faint wash of brown; anal segment

blue, deepest along the lateral margins and extending onto the bases

of the caudal rami. Eye dark reddish brown, with a blue crescent-

shaped spot behind it around the anterior end of the stomach.

Exopods of first and second legs flecked with black.

Male also transparent, the blue of the bases of

the mouth parts extending onto the ventral sur-

face and around the anterior end of the stomach.

A narrow reddish-brown line extends along the

groove between the head and first segment on the

sides of the body, and there is an elongated spot

of the same color on either side of the intestine in

the fourth and fifth segments. The thickened

portion of the grasping antenna is bright brick

red (Rathbun).

Female.—Posterior corners of fifth segment

with very large sharp-pointed processes, reaching

beyond the posterior margin of the genital seg-

ment; the latter is swollen into a knob on each

side near the distal end; second (basipod) segment

of fifth legs as wide as long and unarmed
;
penul-

timate segment with two small spines on the outer

margin, the large spine at the inner distal corner

as long as the segment itself, parallel with the

axis of the leg, and setose on both margins dis-

tally ; end segment narrow, with two apical spines,

the inner one twice as long as the outer. Total length, 1.3-1.6 mm.
Male.—Body more slender, the posterior corners of the fifth seg-

ment smoothly rounded, and the genital segment without lateral

knobs; second (basipod) segment of left fifth leg swollen but little,

terminal segment enlarged distally and ending in two rounded

knobs; right fifth leg distinctly 5-segmented, the third segmenj;

longer and much narrower than the second, the terminal segment

filiform and a little longer than the penultimate segment. Total

length, 1.2-1.5 mm.
Renioirks.—Fish found this species in Woods Hole Harbor from

February to August, and it is probably well distributed throughout

the area. The winglike processes at the corners of the fifth segment

Figure 75.^

—

Euryte-

mora herdmuni: a,

female, fifth legs

;

b, fifth legs



114 BULLETIN" 15 8, UNITED STATES NATIONAL MUSEUM

and the form of the fifth legs, especially in the female, are the chief

distinctive characters.

EURYTEMORA LACUSTRIS (Poppe)

Figure 70

Temorella lacustris Poppk, Zeitschr. Wiss. Zool., vol. 45, p. 278, pi. 15, figs. 10-13,

1887.

Eurytemora lacustris Sars, Crustacea of Norway, vol. 4, p. 103, pi. 70, 1902.

Occwrrence.—Both sexes found in abundance in surface tows in

Quisset Pond, Falmouth; Poucha Pond and Pond No. 1, Chappa-

quiddick Island ; Oyster Pond, Falmouth and Gosnold Upper Pond,

Cuttyhunk Island ; found in small numbers in Farm Pond, Marthas

Vineyard; John Pond, Mashpee; Oak Bluffs Pond, Marthas Vine-

yard.

Distribution.—Sweden (Lilljeborg) ; Germany (Poppe) ; Finland

(Nordquist) ; Ladoga (Nordquist) ; Norway (Sars).

FiGUBE 76.- -Eurytemora lacustris: a, Male, fifth legs; b, female, fifth legs;

c, female, abdomen and caudal rami

Color.—Both sexes are highly transparent and practically color-

less, and hence very difficult to detect in a dish of water.

, Female.—Head separated from first segment, with a slight cervical

depression on the dorsal surface ; fifth segment with rounded corners

;

genital segment slightly dilated through the center, its lateral mar-

gins sparsely setose; anal segment and caudal rami without dorsal

spines; second (basipod) segment of fifth legs wider than long, with

an outer seta; third segment very short, no longer than wide, with

two small outer, and a slender inner spine ; inner apical spine of end

segment four times as long as outer. Total length, 1.2-1.4 mm.
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Male.—Fifth segment smoothly rounded at the posterior corners;

grasping antenna considerably swollen ; second segment of right fifth

leg dilated through the center, with a prominent papilla, tipped with

a spine, on the inner margin; third segment slender, longer than

any of the others, with a sinuous inner margin ; end segment swollen

basally, slender distally, with three tiny inner spines; end segment

of left leg longer than penultimate segment, enlarged at the tip, with

a rounded process at each corner. Total length, 1.1-1.3 mm.
Remarks.—The absence of processes at the corners of the fifth seg-

ment, the smooth dorsal surface of the anal segment and caudal

rami, and the relative proportions of the segments in the fifth legs

are the distinctive characters. Sars said of this species in Europe
that it was found only in fresh water, but here in the Woods Hole

area some of the ponds mentioned above are quite brackish.

Genus EPISCHURA Forbes, 1882

Head with a distinct cervical depression; fourth and fifth seg-

ments more or less completely fu^d, with rounded posterior corners

;

urosome 4-segmented in female, 5-segmented in male ; caudal rami each

with three large setae ; abdomen of male with prehensile appendages

and usually distorted to the right; endopods of first four pairs of

legs 1-segmented, exopods 3-segmented; fifth legs uniramose, 3-seg-

mented in female ; in male right fifth leg biramose, left uniramose.

Remarhs.—Only one species has been found in the present area,

but further examination of the lakes and ponds will very likely re-

veal another species, and so the distinction between the two i,s here

given.

KEY TO THE SPECIES

FEMALES

1. Abdomen distinctly flexed to riglit ; external seta of each caudal

ramus much larger than other two lacustris

Abdomen symmetrical, not flexed to right ; the 3 setae on each

caudal ramus all the same size nevadensis (p. 115)

MALES

1. First abdominal segment much longer than genital segment,

with a long, straight, triangular process on right side lacustris

First abdominal segment no longer than genital segment, its

process winglike, toothed on posterior margin and hooked at

tip nevadensis (p. 115)

EPISCHURA NEVADENSIS Lilljeborg

FiGUKE 77

Episcliura nevadensis Lrtx-JEBOEG, Mem. Soc. Zool. France, vol. 2 , p. 145,

pi. 2, figs. 12, 24, pi. 3, fig. 21, 1889.—GiESBRECHT and Schmeil, Das Tier-

reich, Lief. 6, Copepoda, p. 99, 1898.

Occurrence.—Both sexes found in abundance in a small lily pond
south of Ashumet Pond, Falmouth; Crockers Pond, Falmouth;
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Upper, Middle, and Lower Cotiiit Ponds, Barnstable; Long Pond,

Barnstable; pond beside State road in East Falmouth; Crescent

Lake, Centerville, Barnstable; Ice Pond, Quisset, Falmouth; Flax

Pond, Falmouth; West End Pond, Naushon Island; Flax Pond be-

tween North and South Pocasset in Bourne; Red Brook Pond,
Bourne; found in small numbers in Clear Pond, Chatham; Great

Pond, Barnstable; French Watering Place, Naushon Island.

Distribution.—Mountain lakes of Western United States (Marsh,

Herrick, Forbes).

Color.—Transparent with a decided yellowish-brown tinge, deep-

est on the dorsal .surface; bases of the swimming legs and ventral

Figure 77.

—

EpiscJiura nevadensis: a. Female, dorsal, showing peculiar

spermatopbore coiled around genital segment ; b, young female, fifth

legs ; c, adult male, fifth legs ; d, male, dorsal ; e, young male, fifth legs

;

f, adult female, fifth legs

surface of the genital segment blue; eye dull red; metasome seg-

ments with a narrow blue band across their posterior margins;

ovaries and oviducts brown ; rami of swimming legs reddish ; caudal

setae bluish.

Female.—Head separated from the first segment ; fourth and fifth

segments completely fused; genital segment a little wider than the

abdomen and protuberant on the ventral surface; caudal rami twice

as long as wide, each with three equal apical setae and a small spine

at the outer and inner corner, and a fringe of cilia along the inner

margin; spermatopbore elongate, cylindrical, and wrapped around
the genital segment like a bracelet ; segments of fifth legs increasing

in length distally, the end segment with three longer apical spines

and three shorter ones on the outer margin. Total length, 1.75-2 mm.
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Male.—Urosome usually distorted to the right, but symmetrical

in young males and sometimes in the adults; basal abdominal seg-

ment longer than the genital segment, twice as wide as long, with

a large winglike process extending to the right, denticulate along its

posterior margin, and hooked at its tip ; third segment with a shorter

process, and fifth segment with two processes, all on the right side;

caudal rami asymmetrical, the right one the longer, three times as

long as wide. Right fifth leg uniramose, its blunt apical claw folded

back along the inside of the leg ; left fifth leg biramose, the endopod
a long stout claw on the inner margin of the second basipod seg-

ment, the exopod 2-segmented. Total length, 1.5-1.75 mm.
Development stages.—In young females the basal segments of the

fifth legs are indistinguishably fused with each other and with the

ventral surface of the fifth segment. Each leg has two free seg-

ments, short, stout, and armed with minute spines, the distal segment
twice the length of the basal. In the youngest males the basal

segments of the fifth legs are separated by a distinct median sinus,

the right leg is 3-segmented, the second segment two-fifths longer

than the third, both armed with short, stout spines ; the left leg shows
beyond question that it is biramose, the 1-segmented endopod and
the 2-segmented exopod attached side by side to the end of the second

basipod segment. In older males the right fifth leg becomes dis-

tinctly 4-segmented, indicating that the terminal portion in the

adult is really two segments fused. In the left fifth leg the endopod
is drawn away from the exopod, and the latter is considerably

lengthened, but still 2-segmented as in the fully developed adult.

Remarks.—This copepod can be recognized most easily by the

three terminal setae on each caudal ramus. This character is es-

pecially useful in separating young females from the adults of the

various species of DiaptomMS with which they are nearly always
associated.

Family METRIDIIDAE

Genus METRIDIA Boeck, 1864

Body slender and elongated; head separated from the first seg-

ment; fourth and fifth segments fused, with rounded or angular
corners but no processes or spines; urosome narrow and elongated,

genital segment not protuberant ventrally ; caudal rami truncated at

the tip, the two middle apical setae enlarged and jointed near the

base ; rami of the first four pairs of legs 3-segmented, basal segment
of second endopod deeply invaginated on the inner margin, with
hamiform spines on the distal margin of the invagination ; fifth legs

uniramose in both sexes, 3- or 4-segmented in the female, 5-segmented
in the male.
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KEY TO THE SPECIES

FEMALES

1. Caudal rami twice as long as wide or less; fifth legs 3-segmented 2

Caudal rami three times as long as wide or more ; fifth legs

4-segmented 3

2. First antennae reaching caudal rami ; fifth legs tipped with 2

setae of equal length ; no spine on outer margin brevicauda (p. 118)

First antennae only reaching genital segment ; fifth legs tipped

with 3 unequal setae; a small spine on outer margin lucens (p. 119)

8, Caudal rami three times as long as wide ; end segment of fifth

legs with 2 apical setae, and a third longer one on inner

margin longa (p. 120)

Caudal rami five times as long as wide; end segment of fifth

legs with 3 subequal apical setae, plumose only proxi-

mally princeps (p. 122)

MALES

1. First antennae reaching caudal rami or beyond 2

First antennae not reaching beyond genital segment 3

2. Grasping antenna on left side; caudal rami twice as long as

wide or less; left fifth leg much longer than right brevicauda (p. 118)

Grasping antenna on right side ; caudal rami five times as long

as wide, and slightly asymmetrical ; fifth legs equal in

length princeps (p. 122)

3. Caudal rami twice as long as wide ; end segments of fifth legs

only slightly narrowed distally ; left antenna geniculate lucens (p. 119)

Caudal rami three times as long as wide ; end segments of fifth

legs strongly narrowed distally; right antenna geniculate- longa (p. 120)

METRIDIA BREVICAUDA Giesbrecht

Figure 78

Metridia brevicauda Giesbrecht, Atti Accad. Lincei, Rome,
ser. 4, vol. 5, sem. 2, p. 24, 1889 ; Fauna und Flora des

Golfes von Neapel, vol. 19, p. 340, pi. 33, 1892.

Occurrence.—Fifteen males and females taken in

surface tow, Station 20115, Granifus; 1 female from
trawl wings. Station 2236, Albatross^ off Marthas

Vinej^ard.

Distribution.—Tropical Pacific (Giesbrecht) ; South

African seas (Cleve, Stebbing) ; North Atlantic (van

Breemen) ; Gulf of Maine (Bigelow).

Color.—Body transparent and without pigmenta-

tion.

Female.—Metasome twice the length of the uro-

some; genital segment somewhat shorter than the

Figure i9,.~Metri- abdomen ; caudal rami less than twice as long as

a"*FemI^r fl^f t^ii ^^^^'i fi^st antennae reaching the caudal rami; end

legs; 6, male, segment of fifth legs with two long, slender apical
fifth legs

setae equal in length, the two proximal segments un-

armed; anal segment with a knoblike process at each posterior

corner. Total length, 2-2.25 mm.
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Male.—Urosome more than half the length of the metasome, 5-seg-

mented; caudal rami less than twice as long as wide and symmetri-

cal; first antennae as long as in the female, the left one geniculate;

right fifth leg only half as long as the left, its end segment longer

than the other three segments combined, with a short spine near the

base, the third segment with long hairs on the inner margin; end

segment of left fifth leg half as wdde as long and, tapered but little

distally. Total length, 1.5-1.65 mm.
Remarks.—This species can be distinguished by the short caudal

rami and the long first antennae and b}^ the detailed structure of the

fifth legs, especially those of the female. It is more or less of a

straggler in this area.

METRIDIA LUCENS Boeck

Figure 79

Metridia Jucens Boeck, Forh. Vid.-Selsk. Cliri.sti.inia, 1864, p.

tacea of Norway, vol. 4, p. 113, pi. 77, 1902.

238.

—

Saes, Crus-

FiGURE 79.

—

Metridia lucens: a, Male, dorsal ; b, female, dorsal ; c, female, right

first antenna; d, female, second leg; e, female, fifth logs (usually 3-srgmented,

instead of 4-segmented as here shown) ; /, male, fifth legs. (From W. M.
Wheeler)

Occurrence.—Fifty males and females from the trawl wings, Sta-

tions 2195, 2236, 2237, Albatross, off Marthas Vineyard ; more than

1,000, including both sexes, taken by the Grampus in surface tows

at 20 different stations, and in vertical hauls at 60 different stations,

many of them within the present area.
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Distribution.—North Atlantic (Cleve) ; North Pacific (Gies-

brecht) ; coast of Norway (Sars) ; British Isles (Brady, Scott)

;

Mediterranean (Giesbrecht)
; South African seas (Cleve, Stebbing)

;

Gulf of Suez (Thompson and Scott) ; North Sea, Skager Rak
(Cleve) ; California coast (Esterly) ; Canadian coast (Willey) ; Gulf

of Maine (Bigelow) ; Woods Hole (Wheeler, Fish),

Color.—Body transparent, with a whitish wash, so as to be visible

over a dark background, but almost invisible over a light background.

In alcohol the specimens assume a pure-white color without any red-

dish tinge (Rathbun).

Female.—Posterior corners of fifth segment angular, but without

spines ; urosome, including the caudal rami, two-thirds as long as the

metasome; genital segment shorter than the abdomen; caudal rami

about twice as long as wide; first antennae only reaching center of

genital segment ; end segment of fifth legs with three apical setae and

a small spine on the outer margin; the inner apical seta is longest

and the outer one shortest, all sparsely plumose. Total length, 2.5-3

mm.
Male.—Posterior corners of fifth segment as in the female; uro-

some relatively shorter and narrower; caudal rami scarcely twice as

long as wide; usually the left antenna geniculate; left fifth leg a

little shorter than the right, 5-segmented, the end segment longer

than the rest of the leg and not tapered distally, the second segment

with an inner fringe of hairs ; spiniform process on inner margin of

third segment of right fifth leg denticulate distally. Total length,

2-2.5 mm.
Reanarhs.—This is one of the three most abundant copepods of the

area, and is found in greater numbers at depths between 50 and 100

meters, swimming up to the surface at night and sinking again dur-

ing the day. It breeds within the area and increases regularly in

numbers in spring and fall, at which times it becomes of much
economic importance as fish food. The specimens referred by

Wheeler to Metridia hibemica really belong to this species.

METRIDIA LONGA (Lubbock)

FiGUEE 80

Calanus longiis Lubbock, Ann. Mag. Nat. Hist., ser. 2, vol. 14, p. 127, pi. 6,

fig. 10, 1854.—Sars, Crustacea of Norway, vol. 4, p. 112, pis. 75-76, 1902.

Occvfrrence.—One hundred males and females from the trawl

wings, Stations 1027, 1039, 1089, Fish Hawk, south of Nantucket, and

Stations 2195, 2236, Albatross, off Marthas Vineyard; four females

by Rathbun in surface tow in Woods Hole Harbor, August, 1883;

many hundreds obtained in surface tows at 20 Gra77ipus stations,

and in vertical hauls at 55 Grampus stations in the Gulf of Maine.
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Distribution.—Arctic Ocean (Lubbock, Mrazek) ;
Greenland

(Biichholz) ;
Spitzbergen (Lilljeborg) ; northern Atlantic (Cleve)

;

Scottish seas (T. Scott) ; Faroe Channel (Norman) ; Baffin Bay

(Hansen) ; Polar Basin (Giesbrecht) ; coast of Norway (Sars)

;

Greenland (Damas and Koefoed) ; Alaska (Willey) ; Gulf of Maine

(Bigelow).

Color.—Body colorless and transparent, sometimes whitish, with a

small dull red spot between the bases of the first antennae in front

of the eye; the latter a bright carmine-red (Rathbun).

Fevicde.—Metasome nearly three

times as long as wide, its posterior

corners rounded; genital segment as

long as the abdomen and protruded

ventrally; caudal rami nearly three

times as long as wide and somewhat

broadened distally ; fifth legs distinctly

4-segmented, the end segment much
smaller than any of the others, with

2 unequal apical setae and a much
longer one on the inner margin, all

plumose; second and third segments

each with an outer spine. Total

length, '^^.5 mm.
Male.—Body more slender and elon-

gated than in the female ; left an-

tenna geniculate usually, sometimes

the right one; each fifth leg 5-seg-

mented, the right leg longer than the

left, its end segment strongly nar-

rowed distally, the spiniform process

on the third segment denticulate; sec-

ond segment of left leg with an inner fringe of hairs, end segment

strongly tapered distally, penultimate segment with a short inner

spine. Total length, 3.5-4 mm.
Remarks.—This species is nearly as abundant as the preceding

and is well distributed throughout the area, which fact, together

with its large size, gives it considerable economic importance. Sars,

in the reference given above, said :
" When disturbed, it sends out

from its body a bright flash of a bluish color. This flash is so

intense that even by full daylight it can easily be seen." Such a

statement would seem to indicate that longa., as van Breemen has

mentioned in his Nordisches Plankton (1908) with reference to

lucens, is luminescent, and contributes to the phosphorescence that

is so prevalent in the oceanic portions of the present area.

Figure 80.

—

Metridia longa: a. Fe-

male, dorsal (after Sars) ; &,

female, fifth legs ; c, male, fifth

legs
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METRIDIA PRINCEPS Giesbrecht

Figure 81

Metridia princeps Giesbrecht, Atti Accad. Lincei, Rome, ser. 4, vol. 5, sem
2, p. 24, 1889; Fauna und Flora des Golfes von Neapel vol 19 n S4o'
pi. 33, 1892.

•
.

y- ow,

Occurrence.—One female and three males from the trawl wings
Stations 2093, 2173, 2219, 2229, Albatross, south of Marthas Vine-
yard.

Distribution.—Southern Atlantic (Thompson); tropical Pacific
(Giesbrecht); California coast (Esterly)

; South African seas

(Cleve,Stebbing)
; Gulf of Maine

(Bigelow).

Color.—Body translucent, with
a bright-red line through the cen-
ter of the abdomen and the pos-
terior portion of the thorax and
a large spot of the same color at
the bases of the mouth parts ; no
eye spot visible (Rathbun).
Femule.—Metsisome elliptical,

considerably narrowed anteri-
orly; urosome two-thirds as long
as metasome; genital segment
longer than abdomen; caudal
rami five times as long as wide;
first antennae reaching beyond
tips of the caudal rami ; fifth legs

4-segmented, basal segment with
a tuft of long hairs on the an-
terior surface, second segment
with a stout plumose seta at the
outer distal corner, end segment
with three apical setae, about
equal in length and plumose only
proximally. Total length, 8-8.5

mm.
Male.—Vrosome four-fifths as long as metasome, anal segment

extending backward on each corner in a short blunt process, outside
the caudal ramus; the latter more than six times as long as wide;
right fifth leg 5-segmented, the second segment with an outer seta'
the spiniform process on the inner margin of the third segment
smooth, the end segment considerably swollen and longer than the
two preceding segments combined; left fifth leg 3-segmented, basal
segment with a tuft of long hairs, second segment fringed with
short hairs on the inner margin, end segment longer than the other

FiGDRE 81.

—

Metridia princeps: a, Male,
dorsal

; 5, female, fifth legs ; c, male
fifth less
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two, about the same width throughout, and tapered only very

slightly. Total length, 6-7 mm.
Remarks.—This species may be recognized by its large size, by the

length and slenderness of the caudal rami, and by the details of the

fifth legs in both sexes. The only previous record of the copepod on

this side of the Atlantic was the single female taken by Bigelow in

the Gulf of Maine and identified by the present author. The new
records here presented would indicate that princeps is more of a bot-

tom form than any other species of the genus.

Genus PLEUROMAMMA Giesbrecht, 1898

Body stouter and not so elongate as in Metridia; head either sep-

arated from, or fused with, the first segment, one of the two carrying

a conspicuous knob or luminous organ on the right or left side ; fourth

and fifth segments fused with rounded corners ; urosome 3-segmented

in female, 5-segmented in male ; rami of the first four pairs of legs

3-segmented
;
proximal segment of second endopod invaginate at the

base on the inner side, with an overhanging spine; exopod of third

leg with a deep sinus on the outer margin of the first segment ; fifth

legs uniramose.

Remarks.—Wheeler gave a diagnosis of both sexes of this genus,

but mentioned no species, and gave no record of any specimens. The
present material contains at least four species, so that the genus is

fairly common along our shores. The genus was originally called

PleuTOmma by Claus, and that name is used by Wheeler, but the name
had been preoccupied and so was changed by Giesbrecht.

KEY TO THE SPECIES

1. Forehead protruding in a sharp-pointed process xiphias (p. 124)

Forehead smoothly rounded, without a process 2

2. Proximal segment of first antenna with several small and 2

large teeth upon its anterior margin abdominalis (p. 125)

Proximal segment of first antenna without teeth, large or small 3

3. End segment of fifth leg armed with 3 setae, inner one longer

than entire leg robusta (p. 126)

End segment of fifth leg armed with 3 short spines, about equal

in length and shorter than segment itself gracilis (p. 127)

Urosome asymmetrical; luminous organ and fifth leg with

shorter and broader end segment nearly always on left side 2

Urosome symmetrical ; luminous organ and fifth leg with shorter

and broader end segment nearly always on right side 3

Forehead with a pointed process ; basal segment of first antenna

without teeth on its anterior margin xiphias (p. 124)

Forehead without a pointed process; basal segment of first

antenna with small teeth on its anterior margin abdominalis (p. 125)
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3. Endopod of both second legs invaginated at its base inside, as in

female; large, 3 mm. or more in length robusta (p. 126)

Endopod of right leg only invaginated, left second endopod like

other legs; small, 2 mm. or less in length gracilis (p. 127)

PLEUROMAMMA XIPHIAS (Giesbrecht)

Figure 82

Fleurotuma xipliias Giesbrecht, Fauna und Flora des Golfes von Neapel, vol.

19, p. 347, pis. 32, 33, 1892.

Pleuromamma xiphm.s Giesbrecht and Schmeil, Das Tierreich, Lief. 6, Cope-

poda, p. 110, 1898.

Occm^rence.—One female from the trawl wings, Station 951, Fish

Hawk^ south of Marthas Vineyard ; three females, trawl wings. Sta-

tions 2195, 2224, Albatross, south of Nantucket; two females, vertical

haul, Station 20044, Grampus, south of Georges

Bank.

Distribution.—Tropical Pacific (Giesbrecht)
;

South African coast (Cleve, Stebbing) ; California

coast (Esterly)
; Gibraltar (Thompson and Scott)

;

Abrolhos Islands, Indian Ocean (Giesbrecht)
;

Malay Archipelago (A. Scott) ; Gulf of Maine
(Bigelow).

Color.—Body banded, translucent or nearly

opaque bluish alternating with still more trans-

lucent or nearly transparent bands. Caudal seg-

ments, antennae, and all the appendages as clear

and transparent as water. An elongate blotch of

bright crimson extends lengthwise along the center

of the ventral surface between and around the

bases of the mouth parts and up into the head.

The eye is small and a lighter red. (Rathbun.)

Female.—Body long and narrow; forehead just

Figure 82.—pieuro- above the rostrum prolonged into a pointed proc-

mamma anpMas: o, ess ; head fused with the first segment ; urosome

h. head, lateral l^ss than half the length of the metasome; genital

^iew segment one-half longer than the two abdominal

segments combined, protruding ventrally; luminous organ large,

nearly always on the right side ; fifth legs 4-segmented, the two distal

segments fringed with long hairs on their inner margins, the end

segment tipped with three setae, the inner one much longer than the

other two. Total length, 4-4.5 mm.
Male.—Body more slender; urosome markedly asymmetrical, the

second and third abdominal segments pushed to the right, the anal

segment to the left; the left caudal ramus seems to come out of the

side of the anal segment ; the first, third, and fourth abdominal seg-

ments are heavily fringed with long hairs on the left side, the second
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segment on both sides ; there is a stout fingerlike process on the right

side of the anal segment near the center. Total length, 4rA.S mm.
Remarks.—The sharp process on the forehead will distinguish this

species. It is evidently a bottom form and has been obtained from

various depths up to 1,500 meters or more.

PLEUROMAMMA ABDOMINALIS (Lubbock)

Figure S3

Diaptomus abdoDrhiale LtmBOOK, Trans. Ent. Soc. Loudou, new ser., vol. 4, p. 28,

pi. 10, figs. 1-8, 1856.

Pleuromamma abdominalis Giesbkecht and Schmeil, Das Tierreich, Lief. 6,

Copepoda, p. 109, 1898.

Occurrence.—Five females from trawl wings. Stations 2195, 2219,

Albatross, south of Nantucket and Marthas Vineyard.

Distrihution.— Northern Atlantic (Lub-

bock) ; Mediterranean (Claus, Giesbrecht)
;

Hawaiian Islands (Brady) ; Canary Islands,

Malta (Thompson) ; tropical Pacific (Gies-

brecht) ; Malay Archipelago (A. Scott) ; Gulf

of Maine (Bigelow).

Color.—Body fairly transparent and color-

less, with red pigment flecks in varying num-
bers, especially in the region of the mouth.

The skin glands are often greenish yellow and
the region of the genital opening is dark

brown or even black; eye ruby red. The
luminous organ is very dark and in preserved

si^ecimens nearly always turns black.

Female.—Head fused with the first seg-

ment; basal segment of first antenna with

several small and two large teeth on its an-

terior margin ; urosome half as long as meta-

some ; fifth legs 4-segmented ; second and third

segments each with an outer seta; third and
fourth segments with an inner fringe of hairs

;

end segment obliquely truncated, with three

apical setae, the inner one longer than the leg itself, the other two
very much shorter. Total length, 2.4—3 mm.

Male.—^Larger and a little stouter than the female basal segment
of first antenna with small teeth only, no large ones

;
grasping antenna

on right side; luminous organ and invaginated second endopod on
left side ; right second endopod not invaginated at the base ; urosome
asymmetrical, twisted to the left ; fifth legs 5-segmented, fourth seg-

ment of left leg and third segment of right leg with a stout, pointed
process on the inner margin ; end segment of left leg short, wide, and

71937-^2 10

Figure 83.

—

Pleuromamma
abdominalis: a, Male,

fifth legs ; h, female, fifth

legs
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laminate, with two dense tufts of long hairs on its outer margin.
Total length, 3-3.35 mm.
Remarks.—The teeth on the anterior margin of the basal segment

of the first antennae are the best single distinctive character. Esterly

found this species common in both summer and winter on the Cali-

fornia coast, but it seems to be only a straggler in the present area

from the open ocean.

PLEUROMAMMA ROBUSTA (Dahl)

Figure 84

Pleuromma robustum Dahl, Zool. Anz., vol. 16, p. 105, 1893.

Pleuromamma rodusta Saes, Crustacea of Norway, vol. 4, p. 115, pis. 78, 79, 1902.

Occurrence.—Two females in surface tow south of Gay Head,
September, 1883; 25 males and females from trawl wings, Stations

2173, 2195, 2236, Albatross, south

of Nantucket ; 12 males and females

in vertical haul. Station 10295,

Grampus.

Distribution.—Atlantic (Dahl)
;

Norwegian coast (Sars) ; South
African coasts (Cleve, Stebbing)

;

Adriatic, Eed Sea, Indian Ocean
(Pesta) ; Faroe Channel, Irish

coast (Norman) ; Gulf of Maine
(Bigelow).

Color.—Body fairly transparent,

with scattered flecks of red through

the head and thorax, and an elon-

gated spot on the ventral surface,

embracing the mouth, the mouth
parts, and the first two pairs of

legs, which is dark red ; eye spot a

dark ruby red.

Female.—Body more robust than

in the other species; metasome

narrowed anteriorly; head separated from first segment; urosome

half as long as metasome; genital segment no longer than the first

abdominal segment and protruding ventrally; caudal rami shorter

than the anal segment; fifth legs 4-segmented, the second and third

segments with stout setae on the outer margin, the third and fourth

segments fringed with long hairs on the inner margin, the end seg-

ment tipped with three setae, the inner one longer than the entire leg.

Total length, 4-4.5 mm.

Figure 84.

—

Pleuromamma robusta: a.

Female, dorsal (after Sars) ; 5, female,

fifth legs ; c. male, fifth legs
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Male.—Smaller than the female; urosome symmetrical and very

slender; left first antenna geniculate; endopod of both second legs

invaginated; fifth legs very asymmetrical, 5-segmented, left leg

longer and narrower than the right; end segment of the latter much
widened, laminate and securiform; basal segments of first antennae

armed with flattened, spatulate aesthetasks; luminous organ on the

right side. Total length, 3-3.5 mm.
Remarks.—The large size, the symmetry of the urosome in both

sexes, and the reversal of the fifth legs in the male are the chief char-

acters of this species.

PLEUROMAMMA GRACILIS (Glaus)

FiGUBE 85

Plcuromtna, gracile Claims, Die frei lebenden Copepodeu, p. 197, pi. 5, 18G3.

—

GiESBKECHT, FauiiR uiid Flora des Golfes von Neapel, vol. 19, p. 347, pis. .5,

32, 33, 1892.

OccmTence.—Two females in surface tow south of Gay Head, Sep-

tember, 1883; 1 female in surface tow on Georges Bank, September,

1872; 25 males and females from
trawl wings, Station 2195, Albatross.

Distribution.— Nizza, Messina
(Glaus) ; North Atlantic (Cleve)

;

tropical Atlantic (Giesbrecht) ; In-

dian Ocean (Giesbrecht) ; Gulf of

Guinea (T. Scott) ; Mediterranean,

Red Sea, Indian Ocean (Thompson
and Scott) ; Adriatic (Steuer, Pesta)

;

Malay Archipelago (A. Scott) ; Cali-

fornia coast (Esterly) ; Gulf of Maine
(Bigelow).

Color.—Body in general colorless

and fairly transparent, with scattered red pigment ; a narrow red line

starts in the cephalon just above the mouth and runs backward along

the median line to the first thoracic segment; another reddish line

runs transversely along the anterior margin of the fourth segment,

and there is a reddish spot above the rectum in the anal segment;

the forehead, the skin glands, the area around the genital openings,

and the dorsal surface of the caudal rami are greenish yellow; the

luminous organ is dark reddish brown; the eye is dark ruby red

(Rathbun).

Female.—Head separated from the first segment; urosome half as

long as metasome
;
genital segment longer than both abdominal seg-

ments combined, swollen ventrally; fifth legs 4-segmented, the same

diameter throughout and tipped with three stout spines, the inner of

which is the shortest; the two distal segments of these fifth legs are

Figure 85.

—

Pleuromamma gracilis:

a. Female, fifth legs ; h, male, fifth

legs
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often completely fused, except for the marginal sinuses, as shown

in the figure, thus appearing 3-segmented. Total length, 1.5-2 mm.
Male.—Luminous organ and the widened and flattened fifth leg on

the right side; endopod of right second leg invaginated, of left leg

not invaginated; grasping antenna on the left side; basal segments

of first antennae with small teeth only on the anterior margin, no

large ones; spiniform process on third segment of right fifth leg

denticulate distally; left leg apparently 4-segmented and about the

same length as the right leg. Total length, 1.5-1.85 mm.
ReTnarks.—The symmetrical urosome, the form and armature of

the fifth legs, and the fact that the second endopod on the left side in

the male is not invaginated form the distinctive characters.

Family LUCICUTIIDAE

Genus LUCICUTIA Giesbrecht, 1898

Head separated from first segment; fourth and fifth segments

fused wdth rounded corners; urosome 4-segmented in female, 5-seg-

mented in male, symmetrical; exopod of second antenna 8-segmented;

rami of first four pairs of legs 3-segmented; fifth legs biramose in

both sexes, in the female exopods 3-segmented, endopods 2- or 3-seg-

mented, in the male rami of right leg 2-segmented, of left leg

3-segmented.

KEjy TO THE SPEX^IES (BOTH SESES)

1. Total length more than 5 mm.
; genital segment a little asym-

metrical grandis (p. 128)

Total length less than 3 mm. ;
genital segment symmetrical curta (p. 129)

Total length between 3 mm. and 5 mm. ; first antennae reaching

at least 2 segments beyond caudal rami magna (p. 130)

LUCICUTIA GRANDIS (Giesbrecht)

FlQTIRB 86

Leuckartia grandis Giesbrecht, Bull. Mus. Comp. Zool., vol. 25, no. 12, p. 258,

pi. 4, fig. 4, 1895.

Lucicutia grandis van Breemen, Nordisches Plankton, Zoologischer Teil, vol. 4,

Entomostraca, Copepoda, p. 114, fig. 131, a^c, 1908.

Occurrence.—One female from trawl wings, Station 1029, Fish

Hawk., southeast of Nantucket; five males and females from trawl

wings. Stations 2195, 2219, 2224, Albatross., south of Marthas Vine-

yard; two males in vertical haul, Station 20069, Gramyus.
Dist'rihution.—Atlantic, north of British Isles (Wolfenden)

;

Pacific, off Ecuador (Giesbrecht); Gulf of Maine (Bigelow).

Color.—Body transparent and colorless, except that some of the

setae and spines on the mouth parts and the swimming legs are dark

reddish brown ; eye red.
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Female.—First antennae reaching at least four segments beyond

the caudal rami, the basal segments considerably enlarged; urosome

two-fifths as long as metasome; genital segment protruding a little

on the left side and ventrally, mak-

ing it slightly asymmetrical ; caudal

rami six times as long as wide,

outer seta one-third the length of

the ramus from its tip ; fifth legs re-

duced in size, endopod not reaching

beyond the second segment of the

exopod. Total length, 6-6.5 mm.
Male.—Body shorter and more

slender than that of the female,

first antennae as long, the grasping

antenna on the left side ; second basi-

pods of fifth legs protruding in-

wardly against each other; end seg-

ment of right exopod turned back

against the basal segment, end seg-

ment of right endopod armed with

six stout plumose setae; left endo-

pod reaching beyond the tip of the

second exopod segment ; end segment

of left exopod scarcely longer than

the second segment. Total length.

5.5-6 mm.
Remarks.—The large size of this species and the length of the first

antennae are distinctive characters, which can then be supplemented

by the form of the fifth legs. Evidently

the species is nowhere very abundant.

LUCICUTIA CURTA Farran

FiGtnuH 87

Lucicutia curta Farran, Rep. Fisheries Ireland,

1902-1903, pt. 2, p. 44, pi. 12, figs. 1-7, 1905.—

VAN Breemen, Nordisches Plankton, Zoologi-

scher Teil, vol. 4, Entomostraca, Coi)epoden,

p. 115, fig. 132, 1908.

Occurrence.—One female from the trawl

wings. Station 2195, Albatross., south of

Figure 86.

—

Lucicutia grandis: a. Fe-

male, dorsal ; b, female, fifth leg

;

c, male, fifth legs, right exopod

straightened

Figure 87.

—

Lucicutia curta. __ . __.. ,

a, Female, dorsal (after Marthas Vineyard.
Farran) ; 6, female, fifth

leg

Color.-

color.

Distribution.—North Atlantic (Farran,

van Breemen) ; Gulf of Maine (Bigelow).

No statement has ever been made with reference to the
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Feinale.—First antennae reaching the caudal rami; nrosome less

than half the length of the metasome, symmetrical
;
genital segment as

long as the first two abdominal segments combined ; caudal rami four

times as long as wide ; outer seta in the center of the outer margin

;

spine on inner margin of second segment of fifth exopod straight and
scarcely more than half the length of the end segment ; the latter as

long as the two basal segments combined. Total length, 2-2.4 mm.
Male.—Unknown.
Remarks.—This species may be distinguished by its small size, by

the proportions of the various parts of the body, and by the fifth

legs. Thus far it has been reported only from the northern Atlantic

on both the European and American sides.

LUCICUTIA MAGNA Wolfenden

Figure 88

Lucicutia magna, male, Wolfenden, Journ. Marine Biol. Assoc, new ser., vol. 7,

p. 121, pi. 9, figs. 35, 35a, 1904.

Lucicutia atlantica, female, Wolfenden, Journ. Marine Biol. Assoc, new ser.,

vol. 7, p. 121, 1904.

Lucicutia magna, male and female, Wolfenden, Deutsche Siidpolar Expedition,

Copepoden, vol. 12, pt. 4, p. 316, fig. 59, 1911.

Occurrence.—One male from the trawl wings. Station 2195, Alha-

tross, south of Nan-
tucket Island.

Distribution.—North

Atlantic (Wolfenden,

F a r r a n, van Bree-

men) ; Antarctic
Ocean (Wolfenden).

Color.—Unknown.
Female. — Metasome

one-lialf longer than

urosome
;

genital seg-

ment as long as the

first two abdominal

segments combined

;

first antennae reaching

two segments beyond

the tips of the caudal

rami; the latter five

times as long as wide;

a

Figure 88.

—

Lucicutia magna; a. Female, dorsal (after

Sars) ; h, male, fifth legs ; c, female, fifth leg

endopod of first leg 2-segmented ; terminal spine of second exopod

one-third as long as the end segment; endopod of fifth leg scarcely

reaching the middle of the second exopod segment; inner spine of
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second exopod segment as long as the segment itself and denticulate

near its tip. Total length, 3.5 mm.
Male.—First antennae as long as in the female and endopod of

iirst leg 2-segmented; right fifth leg with a stout spine on the inner

margin of the second basipod ; end segment of exopod turned inward

at right angles to the basal segment, and curved over the tip of

the endopod; second basipod of left leg with a stout spine on the

proximal inner corner, and a bunch of small spines at the distal

inner corner; left fifth endopod not reaching the distal end of the

second exopod segment. Total length, 3.54 mm.
Remarks.—Wolfenden first described the two sexes as separate

species, but in 1911 recognized them as male and female of the

same species. The 2-segmented endopod of the first leg and the

spines of the inner margin of the second basipods of the fifth legs

m the male are the chief characteristics. The species has never

before been reported from our American shores, and would seem
to be a bottom form, being found by Wolfenden at depths of 1,500

to 3,000 meters.

Two males of Lucicutia grandis were obtained by the Grarn'pus

just outside the present area southeast of Georges Bank, and the

species is likely to be obtained within the area at some future time.

Family HETERORHABDIDAE
Genus HETERORHABDUS Giesbrecht, 1898

Head separated from the first segment, with a distinct cervical

depression on the dorsal surface; urosome 4-segmented in female,

5-segmented in male
;
genital segment nearly as long as the abdomen

and protruding ventrally; caudal rami asymmetrical, the left one
the larger, its second inner terminal seta greatly elongated; eye not

visible ; rami of all five pairs of legs 3-segmented ; exopods of second,

third, and fourth legs considerably enlarged, especially the end seg-

ment; fifth exopod in female with a slender falciform spine inside

the second segment; fifth exopods in male more or less prehensile,

without plumose setae.

ICEY TO THE SPECIES (BOTH SEXES)

1. First antennae not reaching caudal rami; frontal projection a
rounded knob ; fifth exopod in female twice as long as endopod.

norvegicus (p. 132)
First antennae reaching from 4 to 8 segments beyond tips of
caudal rami 2

2. Frontal projection a sharp spine; end segment of third exopod
unlike those of second and fourth legs, widened into an oval
lamina spinifrons (p. 133)

Frontal projection a flattened knob, nearly obsolete ; end segment
of third exopod like those of second and fourth legs__ long'icornis (p. 134)
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HETERORHABDUS NORVEGICUS (Boeck)

Figure 89

HeterocJiaeta norvegica Boeck, Forh. Vid.-Selsk. Christiania, 1872, p. 40.

Ucterorhabdus norvegicus Saes, Crustacea of Norway, vol. 4, p. 118, pis. SO, 81, 1902.

Occurrence.—Five males and females in a vertical haul, Station

10295, Grampus, off Georges Bank; six males and females, vertical

haul, Station 20044, Grainpus.

Distribution.—Norwegian coast (Boeck, Sars)

;

(Sars) ; Greenland, Faroe Channel (Norman)
;

(Mrazek, Damas

Polar Basin

Arctic Ocean

and Koefoed,

Gulf of MaineVanhoffen)
;

(Bigelow).

Color.—Body highly transpar-

ent and colorless, with a faint

tinge of yellow ; the metasome

contains scattered oil globules,

which are highly refractive; the

muscles become pink in formalin.

Female.—M e t a s o m e nearly

three times as long as wide, nar-

rowed anteriorly; frontal projec-

tion knoblike ; head with a dorsal

cervical depression ; urosome,

including caudal rami, half as

long asmetasome
;
genital segment

swollen anteriorly and ventrally

;

left caudal ramus larger than

right, second inner seta twice the

length of the metasome: exopod

of fifth legs twice as long as the

endopod, falciform spine on in-

ner margin of its second segment turned squarely inward and as long

as end segment, apical spine half as long. Total length, 3.8-4.2 mm.
Male.—Body more slender than in the female, urosome longer and

narrower ; left first antenna geniculate, not much swollen, its terminal

portion 4-segmented ; the inner sausage-shaped process on the second

basipod of the right fifth leg is abruptly curved and fringed with

coarse hairs ; the first exopod segment is produced at the outer corner,

the second segment is oval in form, with an irregular protuberance on

the inside ; the left exopod is about the same length as the right, the

end segment is lamellar and is tipped with a short outer spine and a

slender flexuous inner one. Total length, 3.75—4.2 mm.
Rerfiarhs.—This species may be recognized by its large size, by the

relative shortness of the first antennae, and by the fifth legs, espe-

FiGUEB 89.-

—

Heterorhaidus norvegicus: a,

Female, dorsal (after Sars) ; 6, female,

fifth leg ; c, male, fifth legs
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cially of the male. From the distribution here given it is shown to

be a northern form, and is more or less of a straggler in the present

area.

HETERORHABDUS SPINIFUONS (Claus)

Figure 90

Heterochaeta spinifrons Claus, Die frei lebenden Copepoden, p. 182, pi. 32, 1863.

Heterorhabdus spinifrons Giesbuecht and Schmeil, Das Tierreich, Lief. 6,

Copepoda, p. 114, 1898.

OcGurrenoe.—Twenty males and females taken in a vertical haul,

Station 20107, Grampus, off Georges Bank.

Distribution.—Messina, (Claus) ; north of British Isles (Mobius)
;

tropical Pacific (Giesbrecht) ; Malta (Thompson) ; Mediterranean

(Giesbrecht) ; Gulf of

Guinea (T. Scott) ; Ma-
lay Archipelago (A.

Scott) ; northern Atlan-

tic (Cleve) ;
California

coast (Esterly) ; Adri-

atic (Pesta) ; Indian
Ocean (Thompson and

Scott) ; Gulf of Maine

(Bigelow) :

Color.—B o d y trans-

parent and colorless

;

ovaries, oviducts, and
eggs yellowish green

;

ventral portion of geni-

tal segment light brown,

often with a yellowish

tinge; no eye visible.

Female. — Frontal
process transformed into

a sharp spine; first antennae reaching 4 or 5 segments beyond the

caudal rami ; end segment of third exopod a broadened oval, wider

and longer than in the second and fourth legs; endopod of fifth leg

longer than the two basal segments of the exopod ; falciform spine on

inner margin of second exopod segment not so long as the end seg-

ment; terminal spine denticulate on the outer margin and half as

long as end segment. Total length, 3-3.5 mm.
Male.—Smaller and more slender than the female; in the right

fifth leg the second basipod and the second exopod segments have

each an inner process, the latter bipartite at the tip; end segment

one-half longer than the two basal segments, slender, tapered coni-

FiGURE QQ.—Heterorhabdus spinifrons: a, Female, dor-

sal (after Sars) ; 6, female, fifth leg ; c, male, fifth legs
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call}^, and curved inward ; in the left leg the second basipod and the

first two exopod segments are each produced at the outer distal

corner, the process on the second exopod segment much the largest

and tipped with a stout spine ; end segment twice as long as the two

basal segments combined and acuminate, with a single spine on each

lateral margin. Total length, 2.95-3.3 mm.
Remarks.—The most conspicuous character of this species is the

spine on the forehead, from which its name is derived. It is mani-

festly " an accidental visitor from warmer and more oceanic waters

offshore," as Bigelow has characterized it.

HETERORHABDUS LONGICORNIS (Giesbrecht)

Figure 91

Heterochaeta longicornis Giesbeecht, Atti Accad. Lincei, Rome, ser. 4, vol. 5,

sem. 1, p. 812, 1889.

Heterorhabdics longicornis Giesbrecht and Schmeil, Das Tierreich, Lief. 6,

Copepoda, p. 116, 1898.

Occurrence.—One male and three females from trawl wings, Sta-

tions 2093, 2195, 2236, Albatross, south of Nantucket and Marthas
Vineyard ; two males and one female

in a vertical haul, Station 20107,

Grampus, off Georges Bank.

Distribution.—Tropical Atlantic

(Giesbrecht) ; California coast (Es-

terly) ; North Atlantic, Faroe Chan-
nel (Wolfenden) ; Malay Archipel-

ago (A. Scott) ; Irish Sea (Pearson,

Farran) ; Gulf of Maine (Bigelow).

Color.—Body transparent and

colorless, except for an irregular

yellow spot in the center of the meta-

some; eye not visible (Rathbun).

Female.—First antennae reaching

six to eight segments beyond the

caudal rami ; metasome two and

one-half times as long as wide, much
narrowed anteriorly; urosome half

as long as metasome; genital seg-

ment as long as the first two abdom-

inal segments combined; second in-

ner terminal seta of left caudal

ramus jointed near its base and

longer than the entire body ; second

exopod segment of fifth leg with a compound 7-pointed spine on the

anterior surface near the distal margin; apical exopod spine nearly

as long as end segment. Total length, 2,5-3 mm.

Figure 91.

—

Heterothabdus longicor-

nis: a. Female, fifth leg ; i, .spines

on second segment of fifth exopod ;

c, male, fifth legs
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Male.—As large as female or larger ; urosome relatively longer and

symmetrical; second inner caudal seta of left ramus as in female;

second basipod of right fifth leg with a straight fingerlike process,

covered with stiff hairs, at its inner distal corner ; second segment of

exopod swollen into a globular protuberance covered with minute

spines; second basipod of left fifth leg with a convex inner margin

fringed with short hairs. Total length, 3-3.25 mm.
Remarks.—The exceptional length of the first antennae and the

elongated caudal seta are the distinguishing characters. This is ap-

parently a deep-water form and does not come into shallow water or

near the surface.

Genus AUGAPTILUS Giesbrecht, 1889

Head separated from the first segment; fourth and fifth segments

fused with rounded corners; urosome 3-segmented in female, 5-seg-

mented in male; genital segment usually somewhat asymmetrical in

female ; rami of all five pairs of legs 3-segmented, the fifth pair

natatory like the others; grasping antenna of the male sometimes

on the right, sometimes on the left side. One species found here.

AUGAPTILUS FILIGERUS (Glaus)

Figure 92

Hemicalanus filigerus Claus, Die frei lebenden Copepoden, p. 179, 1863.

Augaptilus filigerus Giesbrecht, Fauna uud Flora des Golfes von Neapel, vol.

19, p. 400, pis. 3, 27, 28, 29, 39, 1892.

Occurrence.—Two males and one female from trawl wings. Sta-

tions 2219, 2230, Albatross, south of Long Island.

Distribution.—Mediterranean (Giesbrecht, Pesta) ; North Atlantic

(van Breeman) ; Messina (Claus) ; Adriatic (Pesta) ; South Atlantic

(Wolfenden) ; Malay Archipelago (A. Scott).

Color.—Body transparent, the second and third thoracic seg-

ments with a wash of green, the plumose setae on the antennae, the

mouth parts, and the caudal rami much elongated, especially in the

male, and tinged with reddish brown distally, the color becoming

pronounced at the tips. A pair of small red globules in the second

segment of the thorax ; no eye visible.

Female.—Genital segment protruding ventrally and twisted to

the left asymmetrically; caudal rami slightly longer than wide; first

antennae reaching six to eight segments beyond the caudal rami;

exopod of second antenna less than half as long as endopod; outer

seta on second basipod of fifth legs twice as long as the whole

exopod; inner apical seta of latter considerably longer than the end

segment. Total length, 4.5^.9 mm.
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Male.—Genital segment symmetrical, but with the sexual opening
on the right side

;
grasping antenna on the left side ; second basipod

of right fifth leg with an inner truncated process tipped with stiff

hairs ; second segment of right exopod with an irregular inner proc-

ess; outer lateral spine of end segment turned squarely inward.
Total length, 4rA.b mm.

Figure 92.

—

Auyapiilus flligcms: a, Male, dorsal ; 5, female, fifth

leg ; c, (1, male, fifth legs

Remarks.—This species has not been reported before from the

American side of the Atlantic. It may be recognized by the ex-

ceptionally long first antennae and the details of the fifth legs. Ap-
parently it is nowhere found in an}^ abundance and hence is not of

economic importance although it is of fairly large size.

Family ARIETELLIDAE

Genus PHYLLOPUS Brady, 1883

Head separated from the first segment; fourth and fifth segments

fused and produced asymmetrically at the posterior corners; urosome
4-segmented in female, 5-segmented in male; first antennae not

reaching the genital segment; exopod of second antenna twice as

long as endopod; first four pairs of legs with 3-segmented rami;
fifth legs uniramose in female and 5-segmented, left leg in male with
a rudimentary endopod, right leg uniramose, exopods 3-segmented.

One species found here.
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PHYLLOPUS BIDENTATUS Brady

Figure 93

137

S. Challmyer, vol. 8, pt. 23,

Scott, Siboya-Bxpeditie, 29a,

Phyllopus Udentatus Brady, Voyage of H. M.

Copepoda, p. 78, pi. 5, figs. 7-16, 1883.—

A

Copepoda, pt. 1, p. 147, pi. 45, figs. 1-9, 1909.

Occurrence.—One female taken in a vertical haul, Station 20107,

Grampus, off Georges Bank.

Distribution.—South Atlantic, off Buenos Aires (Brady) ;
Gala-

pagos Islands (Giesbrecht) ; northern Atlantic (Wolfenden) ;
Cali-

fornia coast (Esterly)
;

Gulf of Guinea (T. Scott)
;

Malaysia (A. Scott) ; South

African coast (Cleve, Steb-

bing).

Color.—Body transpar-

ent and colorless.

Female.—Metasome twice

as long as wide, its poste-

rior corners produced into

sharp processes, the right

one larger than the left;

fifth legs 5-segmented, the

second (basipod) segment

Avith a long plumose seta at

the outer distal corner, the

foui'th segment with a

similar seta at the inner

distal corner; end segment

shortened and tipped with

an inner spine and a

toothed lobe. Total length,

2-2.8 mm.
Male.—Left antenna geniculate; urosome symmetrical; fifth legs

each with two basipod and two exopod segments, left leg with a

1-segmented, lamellar endopod, without setae or spines, right leg

without an endopod; first exopod segment of both legs produced

at the outer distal corner and armed with a short spine; the two

distal exopod segments of each fifth leg rather bizarre in shape and

arrangement. Total length, 2-2.25 mm.
Remarks.—The fifth legs furnish the distinctive characters of this

species; it is a rare form, and most of the authors mentioned above

report but a single specimen each.

Figure 93.

—

Phyllopus hidcntatus: a. Female, dor-

sal ; b, female, fifth legs ; c, male, fifth legs

(after A. Scott)
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Family CANDACIIDAE

Genus CANDACIA Dana, 1846

Head separated from first segment and rectangular in shape;

fourth and fifth segments fused and produced asymmetrically at the

posterior corners; urosome 3-segmented in female, 5-segmented in

male, often asymmetrical; endopods of first four pairs of legs,

2-segmented, exopods 3-segmented, their outer margins toothed;

fifth legs uniramose, rudimentary, armed only with spines, or naked

setae.

KEY TO THE SPECIES

FEMALES

1. End segments of fifth legs with 2 large apical spines, 3 smaller

spines on outer, 3 setae on inner, margin norvegica (p. 138)

End segment of fifth legs with 1 apical spine, 3 spinules on outer

margin, inner margin naked armata (p. 139)

End segment of fifth legs with 3 stout apical spines, 1 outer

spine and 3 inner setae pachydactyla (p. 141)

MALES

1. Projection on right side of genital segment large and irregularly-

tubercular at tip norvegica (p. 138)

Projection on right side of genital segment small and acuminate

;

both corners of fifth segment reaching abdomen armata (p. 139)

Projection on right side of genital segment fingerlike and blunt;

right corner only of fifth segment reaching abdomen, pachydactyla (p. 141)

CANDACIA NORVEGICA (Boeck)

Figure 94

Candace norvegica Boeck, Forh. Vid.-Selsk. Christiania, 1864, p. 235.

Candacia norvegica Sars, Crustacea of Norway, vol. 4, p. 134, pis. 89, 90, 1902.
*

Occurrence.—Two males and 1 female in a vertical haul, Station

20129, Gramjpus, southeast of Nantucket.

Distribution.—Norwegian coast (Boeck, Sars) ; Gulf of Maine

(Bigelow).

Color.—Body highly transparent and practically colorless.

Female.—Metasome three times as long as wide
;
posterior corners

of fifth segment pointing outward and acute; urosome perfectly

symmetrical and one-third as long as metasome; genital segment

armed on either lateral margin with a small spine, pointing diago-

nally backward; end segment of fifth legs much longer than the

two basal segments combined, tipped with two stout, unequal spines,

three shorter spines on the outside, three spinelike setae inside.

Total length, 3-3.35 mm.
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Male.—Right corner of fifth segment dark colored, highly

chitinized, and curved inward, left corner as in female; genital

segment with a stout projection on the right side; its tip made up
of irregular tubercles, giv-

ing it a broken appearance

;

fifth legs uniramose, left

leg 4-segmented, right leg

3-segmented, the two dis-

tal segments forming a

pair of curved and bluntly

pointed scissors, used in

handling the spermato-

l^hores. Total length,
2.9-3.2 mm.
Remarks.—This is the

only record of the species

outside of Norway; it can
be recognized most easily by the structure of the fifth legs, especially

in the female. Boeck's brief and imperfect description left the spe-

cies somewhat questionable, but Sars fully established its validity.

Figure 94.

—

Candacia norvegica: a. Female,

legs ; bj male, fifth legs

fifth

CANDACIA ARMATA (Boeck)

FiGUKB 95

Candace armata Boeck, Forh. Vid.-Selsk. Christiania, 1872, p. 39.

Candacia armata Saks, Crustacea of Norway, vol. 4, p. 135, pi. 91, 1902.

Ocourrence.—Five females in surface tow on Georges Bank, Sep-

tember, 1872; 8 males and females from trawl wings. Stations 2195,

2235, 2236, Albatross, south of Nantucket and Marthas Vineyard ; 27

males and females in vertical hauls, Stations 20053, 20129, Grainpus,

on Georges Bank.

Distribution.—Norwegian coast (Boeck, Sars) ; British Isles

(Brady) ; northern Atlantic (Cleve) ; Mediterranean (Giesbrecht)

;

Gulf of Maine (Bigelow) ; Gulf Stream south of Marthas Vineyard

(AVheeler) ; Chesapeake Bay (Wilson).

Color.—Body moderately transparent and whitish; head with a

reddish tinge; the chitin of the posterior margins of the thoracic

segments, the pointed corners of the fifth segment, the genital orifice,

the setae of the exopods, and sometimes the endopods, of the swim-

ming legs, and the eighteenth and nineteenth segments of the first

antennae are blackish brown of varying intensity.

Female.—Metasome little more than twice as long as wide; fifth

segment produced into broad spines which just reach the abdomen;
urosome asymmetrical, the genital segment inflated on the right side,

the first abdominal segment with a ventral protuberance turned to
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the right, the anal segment with an irregular dorsal projection

turned to the left; left caudal ramus the smaller; end segment of

fifth legs tapered to a single acute point, inner margin smooth, outer

with 3 minute spinules. Total length, 2.5-2.T5 mm.
Male.—A little smaller than the female and more slender; the

right spine at the corner of the fifth segment larger than the left,

curved inward and reaching the posterior margin of the genital seg-

ment; genital segment with a short acuminate process on the right

side at the posterior end; the second segment of the right fifth leg

Figure 95.

—

Candacia armata: a. Female, dorsal; 6, male, dorsal; c, male,

right first antenna; d, male, fifth legs; e, female, fifth legs. (From W.
M. Wheeler)

is stouter and its inner process shorter, and the end segment is also

shorter than in norvegica^ forming what Sars termed " a somewhat

irregular chela " rather than scissor blades. Total length, 2.25-

2.6 mm.
Remarks.—This is another of Boeck's questionable species that was

fully established by Sars. It is more widely distributed than nor-

vegica and is the form found in considerable numbers by Wheeler

in the Gulf Stream south of Marthas Vineyard and identified by him
as Candacia fectinata Brady, which is a synonym of the present

species. The fifth legs in both sexes furnish a ready means of

identification.
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CANDACIA PACHYDACTYLA (Dana)

P^IGURE 96

Candace pacliydactyla Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 23,

1849.—GiESBREciiT, Fauna und Flora des Golfes von Neapel, vol. 19, p. 424,

pis. 21, 22, 39, 1892.

OcGiorrence.—A male and a female taken in a surface tow south-

ea,st of Nantucket August, 1886; 5 males and females from trawl

wings, Stations 2194, 2195, Alhatross, south of Nantucket.

Distribution.—China Sea, tropical Atlantic (Dana) ; Fiji Islands,

Philippines (Brady) ; Malta (Thompson) ; tropical Atlantic

(Kr0yer, Giesbrecht, Cleve) ; Gulf of Guinea (T, Scott) ; South

African coast (Cleve, Stebbing) ; Indian

Ocean, Ceylon (Thompson and Scott) ; north-

ern Atlantic (Wolfenden) ; Bay of Bengal

(Sewell) ; eastern Atlantic (Lubbock) ; Ma-
lay Archipelago (A. Scott).

Color.—Body moderately transparent and

colorless except for scattered red oil drops

and the reddish or yellowish oviducts. The
chitin of the body and the appendages, espe-

cially the end segments of the second, third,

and fourth exopods, and the stout spines on

the fifth legs of the female, have a reddish-

brown wash of greater or less intensity; no

eye is visible.

Female.—Metasome two and one-half times

as long as wide, spines at the posterior corners

short, not reaching the center of the genital

segments; urosome stout, one-third as long

as metasome
;
genital segment longer than ab-

domen, with a ventrolateral process on either

side behind the genital opening ; terminal seg-

ment of fifth legs much longer than the two

basal segments combined, with three short and stout apical spines,

a coarse spine at the center of the outer margin, and three setalike

spines close together and nearer the distal end of the inner margin.

Total length, 2.4-3 mm.
Male.—The right spine at the corner of the fifth segment much

longer than the left, reaching the center of the first abdominal seg-

ment, and curved inward at its tip, which is boot-shaped, with a

heel; genital segment with a bluntly rounded process on the right

side near the posterior end; inner process of second ,segment of

right fifth leg turned outward alongside the end segment and curved

71937—32 11

Figure 96.

—

Candacia pachy-

dactyla: a, Female, fifth

legs ; h, male, fifth legs
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at the tip ; end segment lobed, with a short spine on each lobe and a

longer one at the apex. Total length, 2.3-2.6 mm.
Remarks.—This species has never before been reported from our

American shores. The fingerlike processes on the genital segment,

two in the female and one in the male, and the form of the fifth

legs in both sexes, furnished the best means of identification.

Family PONTELLIDAE

Genus ANOMALOCERA Templeton, 1837

Head with distinct lateral hooks and 2 pairs of dorsal cuticular

lenses; fourth and fifth segments separated, the corners of the latter

forming triangular spines, symmetrical in the female, conspicuously

asymmetrical in the male; urosome 3-segmented in female, 5-seg-

mented in male; ventral eye enormously developed in the male and
club-shaped; right antenna of male geniculate and much swollen;

first legs with 3-segmented rami, exopods of second, third, and fourth

legs 3-segmented, endopods 2-segmented; fifth legs biramose in

female, rami more or less unequal; uniramose in male, the right

leg with a weak chela. One species found here.

ANOMALOCERA PATERSONII Templeton

Figure 97

Anonmlocera patersonii Templeton, Trans. Ent. Soc. London, vol. 2, p. 35, pi. 5,

1837.—Sars, Crustacea of Norway, vol. 4, p. 139, pis. 92-94, 1902.

Occurrence.—Six males and females in surface tow on Georges

Bank, September, 1872; 15 males and females taken by Rathbun
in surface tow south of Gay Head, September, 1883; 20 males and

females in trawl wings, Stations 949, 993, 1032, Fish Hawk, south

of Nantucket ; 2 females in surface tow, east of Cape Cod, July, 1890

;

hundreds of specimens from all over the Gulf of Maine, especially

along the northern side of Georges Bank, within the limits of the

present area.

Distribution.—British Isles (Brady, T. Scott) ; coast of France

(Canu) ; Mediterranean (Claus, Giesbrecht) ; North Atlantic (Gies-

brecht) ; Black Sea (Karawajew) ; Gulf of St. Lawrence (Herd-

man)
; Skager Rak (Cleve) ; Arctic Ocean (Mnizek) ; North Sea (van

Breemen) ; Indian Ocean, Pacific (Giesbrecht and Schmeil) ; off

Nova. Scotia (Willey) ; Adriatic (Pesta)
; Woods Hole (Wheeler,

Fish); Chesapeake Bay (Wilson); Norwegian coast (Sars).

Color.—The colors are nearly as varied as in Brady's figure,^ but

not entirely the same. The first antennae and appendages have a

prevailing blue color, but are quite translucent or even transparent.

« British Copepoda, vol. 1, pi. 11, fig. 1, 1878.
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The color is not intense except at the overlapping joints and where

one appendage lies above another. Living specimens have a whitish

color, the third segment being deeply mottled and standing out

plainly in contrast with the rest of the body. The dorsal half of this

segment is light green and yellow, the former in irregular spots, the

latter in uneven blotches, denser in some places than in others. The
lower half of the segment has blue in place of green, similarly

distributed over yellow. The posterior margin of the segment has an

Figure 97.

—

Anomalocera patersonii: a, Female, dorsal; b, male,

dorsal ; c, male, right first antenna ; d, male, fifth legs ; e, female,

fifth legs (usually with a 2-segmented exopod). (From W. M.
Wheeler)

irregular border of dense indigo, and there was a similar border on

the second segment. The two colors, blue and green, are almost

always present in varying proportions and silver and black mark the

back to a greater or less extent. Sometimes two, sometimes three or

more, of the segments are pure silvery on the dorsal surface, With a

good-sized black spot in the center of the silver. Or the silver may
be marked with irregular black lines or divided by a streak of green.

Sometimes there are two rows of numerous black spots extending

along either side of the dorsal surface, with or without the silver.

The eye spots are a deep black. (Kathbun.)
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Female.—Metasoine three times as long as wide, head triangularly

pointed, the lateral angles forming hooks; corners of fifth segment

broadly triangular, reaching the center of the genital segment;

urosome asymmetrical, the genital segment produced ventrally on

the right side, and the right caudal ramus larger than the left

and turned outward; each fifth leg with two basipod segments, a

very short 1-segmented endopod, and a 2-segmented exopod eight

or nine times as long. Total length, 3-3.25 mm.
Male.—Posterior corners of fifth segment very asymmetrical, the

right lobe produced into a fingerlike process that curves inward and

almost touches the first abdominal segment; genital segment with a

triangular projection on the right side at the posterior corner;

abdomen and caudal rami symmetrical; left fifth leg with a small

end segment tipped with a short claw, right leg with a terminal

quadrangular chela, the thumb very small, the finger curved and

spoon-shaped. Total length, 2.5-3 mm.
Remarks.—This species is known to Norwegian fishermen as " blue-

bait," and its presence in the fiords indicates the approach of herring.

As noted by Sars it has the habit of swimming near the surface and

often jumping out of the water. Wheeler and Fish agree that it

appears in the present area only after prevailing south winds. The
modified antenna of the male is carried pointing straight in front

of the body, and this with its indigo-blue color enables one to dis-

tinguish the species readily.

Genus LABIDOCERA Lubbock, 1853

Head separated from first segment, with or without lateral hooks,

and with one pair of dorsal cuticular lenses ; fourth and fifth segments

fused, the corners produced into pointed lobes ; urosome 2- or

3-segmented in female, 4- or 5-segmented in male; genital segment

and sometimes the caudal rami asymmetrical in the female, but sym-

metrical in the male ; first four pairs of legs with 3-segmented exopods

and 2-segmented endopods; fifth legs biramose in female, right leg

of male uniramose with a chela, left leg often with a rudimentary

endopod.

KEY TO THE SPECIES

FEMALES

1. Head with a distinct median crest ; corners of fifth segment sym-

metrical, but urosome very asymmetrical acutifrons (p. 145)

Head without a median crest; urosome symmetrical 2

2. Corners of fifth segment angular but not produced ; endopods

of fifth legs mere knobs, less than one-fourth as long as

exopods nerii (p. 146)

Corners of fifth segment produced into acuminate lobes ; endo-

pods of fifth legs more than one-half as long as exopods aestiva (p. 147)
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MALBS

1. Head with a distinct median crest ; urosome and corners of fiftli

segment slightly asymmetrical acutifrons (p. 145)

Head without crest ; urosome and corners of fifth segment
symmetrical 2

2. Right fifth leg, including chela, much longer than left, the latter

without any trace of an endopod nerii (p. 146)

The 2 fifth legs about equal in length ; left leg with a rudimen-

tary, 1-segmented endopod aestiva (p. 147)

LABIDOCERA ACUTIFRONS (Dana)

FiauRE 98

Pontella acutifrons Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 30, 1849.

Labidocera acutifrons Giesbrecht, Fauna uud Flora des Golfes von Neapel,

vol. 19, p. 44,5, pis. 23, 41, 1892.

Occurrence.—Thirty males and females in surface tow south of

Gay Head by Rathbun, September, 1883; 75 males and females in

surface tow in Vineyard Sound by Rathbun, August, 1882 ; 200 males

Figure 98.-

—

Lahidocera acutifrons: a, Female, dorsal ; b,

male, dorsal ; c, male, fifth legs ; d, female, fifth legs

and females, including development stages from trawl wings,

Stations 2074, 2093, 2195, 2230, Albatross, south of Nantucket and
Marthas Vineyard.

Distrihutiori.—Pacific Islands (Dana) ; tropical Altantic (Cleve)
;

Gulf of Guinea (T. Scott) ; Mediterranean (Giesbrecht) ; Philip-
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pines, Australia (Brady)
; Atlantic and Antarctic Oceans (Wolf-

enden).

Color.—Body a light transparent blue, with a large area of dark

blue in the posterior portion of the thorax. Eyes large, separated

from each other, and dark red, appearing black by transmitted

light.

Female.—Forehead with a crest; posterior corners of fifth seg-

ment with broad acuminate lobes extending diagonally outward and

backward beyond the posterior margin of the genital segment; uro-

some one-fourth as long as metasome, very asymmetrical; genital

segment swollen unevenly on the two sides; first abdominal seg-

ment with a dorsal spine at the right distal corner ; second abdominal

segment distorted to the right ; caudal rami grossly curved and mis-

shapen, the left one the larger, but with shorter setae ; right fifth leg

larger than left, endopods stout conical spines, exopods three times

as long as endopods, each ending in three stout, divergent spines.

Total length, 3.5-3.85 mm.
Male.—Body longer and more slender than that of the female;

corners of fifth segment similar ; urosome and caudal rami symmet-

rical, penultimate abdominal segment longer than any of the others

;

left fifth leg with a 1-segmented endopod half as long as the 2-seg-

mented exopod and tipped with a curved filament ; chela of right leg

much swollen at the knuckle, the finger with a wide and angular flap

on its inner surface. Total length, 3.75-4 mm.
Remarks.—All the localities here recorded, except the one in Vine-

yard Sound, are in or close to the Gulf Stream. They are the first

record of the species from American shores, and are the farthest

north of any records, although Wolfenden has reported specimens

from the Antarctic Ocean. The extraordinary asymmetry of the

female urosome and the details of the fifth legs in both sexes are

distinguishing characters.

LABIDOCEKA NERII (Kr0yer)

Figure 99

Pontia nerii Kr0yke, Naturh. Tidsskrift, ser. 2, vol. 2, p. 579, 1849.

Labidocera nerii Giesbrecht, Fauna und Flora des Golfes von Neapel, vol.

19, p. 446, pis. 23, 25, 1892.

Occwn^ence.—Two females from trawl wings, Station 2092, Alba-

tross^ south of Marthas Vineyard.

Distribution.—Cape Finisterre (Kr0yer) ; tropical Atlantic (Lub-

bock, Giesbrecht) ; Malay Archipelago (Cleve) ; Atlantic (Wolf-

enden).

Color.—No statement with reference to color has ever been made.

Female.—Posterior corners of fifth segment angular but not pro-

duced ; urosome 2-segmented and one-fifth as long as metasome, and
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symmetrical ; caudal rami short, triangular : fifth legs asymmetrical,

left larger than right, endopods rudimentary, little more than knobs,

exopods 1-segmented, each

ending in three unequal spines,

with two minute spinules on

the outer margin. Total

length, 2.75-3 mm.
Male.—Body shorter and

narrower than that of the

female; posterior corners of

fifth segment produced into

short lobes; urosome longer

and narrower than in the

female, and symmetrical

;

right fifth leg longer than left,

hand of chela only moderately

stout, with two thumbs, side

by side and equal in length,

and a strongly curved finger,

which shuts down between

the thumbs; end segment of

left leg conical. Total length,

2.5-2.75 mm.
Rertiarhs.—This is a rare species and does not occur anywhere

except in very small numbers; it has not before been reported from

American shores. It may be distinguished by the 2-segmented sym-

metrical urosome of the female and by the fifth legs of both sexes,

LABroOCERA AESTIVA Wheeler

Figure 100

Labidocera aestwa Whbieiler, Bull. U. S. Fish. Comm. 1899, vol. 19, p. 178,

fig. 16, 1900.

Occurrence.—One female in surface tow on Georges Bank, Sep-

tember, 1872; 500 males and females in surface tow in Vineyard

Sound, August, 1875; 2,500 males and females by V. N. Edwards in

Vineyard Sound, December, 1877 ; 1,500 males and females by Rath-

bun in Vineyard Sound, August, 1881, August, 1882, October, 1882;

3,000 males and females by V. N. Edwards in Great Harbor, Woods
Hole, September, 1887; 5 females in surface tow, Newport Harbor,

by Rathbun, September, 1880; 9 males and females from trawl

wings. Stations 955 to 960, Fish Hamk, off Nyes Neck, Buzzards Bay.

Distribution.—Gulf of St. Lawrence (T. Scott, Willey) ; Northum-
berland Strait (Willey) ; Gulf of Maine (Bigelow)

; Woods Hole

Harbor (Fish).

FiGDRE 99.

—

Lahidocera nerii: a. Female, dor-

sal ; b, female, fifth legs ; c, male, fifth

legs (after Giesbrecht)
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Color.—Over a v,'hite background the body is slightly greenish and
translucent, the color not evenly diffused but confined chiefly to the

central and lower portions of the body. A spot of dingy yellow near

the head, another in the caudal segments, and sometimes a third near

the center. The tAvo elongate oval eye spots, close together and some-

times apparently touching, near the anterior margin of the head,

are jet black. Back of them on the ventral surface between the

bases of the first antennae is a large transversely ellijDtical spot of

Figure 100.

—

Labidocera aestiva: a. Female, dorsal ; b, male, dorsal ; c, male,

right first antenna ; d, e, male, fifth legs
; f, female, fifth leg. (From W. M.

Wheeler)

a deep claret color, appearing black in certain lights. This is the

ventral eye and forms a raised prominence on the ventral surface

of the head. The first antennae are perfectly transparent, but show
a faint bluish tint by transmitted light. The mouth parts also

sometimes show a similar bluish tint. (Rathbun.)

Female.—Head evenly rounded anteriorly; corners of fifth seg-

ment symmetrical, reaching the center of the genital segment;

urosome 2-segmented, symmetrical, the genital segment much longer

than the abdomen, its sides covered with short hairs; caudal rami
two and one-half times as long as wide ; fifth legs symmetrical, rami
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1-segmented, exopod ending in three stout spines, endopod in a

single acuminate point. Total length, 1.75-2 mm.
Male.—Longer and narrower than the female; eyes closer together;

corners of fifth segment asymmetrical, the right one the longer and

reaching nearly the center of the second abdominal segment ; urosome

symmetrical; right fifth leg slightly longer than the left, hand of

chela on right leg swollen distally, thumb single, slender, sickle-

shaped, finger swollen in the center; endopod of left leg short, 1-

segmented, ending in a corrugated knob. Total length, 1.8-2.2 mm.
Remarks.—This is evidently one of the most common copepods in

the area and is found mostly at the surface. Fish mentioned it as

one of the most common summer forms in Woods Hole Harbor, and

the specific name given it by Wheeler might seem to restrict it to that

season of the year, but Edwards found it abundant out in Vineyard

Sound in winter. The asymmetry of the lobes on the fifth segment

of the male and the fifth legs in both sexes are the most easily recog-

nized characters.

Genus PONTELLA Dana, 1846

Head with lateral hooks, but usually without a crest and separated

from the first segment ; one pair of dorsal cuticular lenses and a single

rostral lens in front of the ventral eye ; fifth segment separated from

the fourth, usually with pointed lobes at the corners, often asym-

metrical in the female; urosome 2- or 3-segmented in female and
asymmetrical, 4- or 5-segmented in the male and symmetrical; exo-

pods of first four pairs of legs 3-segmented, endopod of first leg

3-segmented, of second, third, and fourth legs 2-segmented; fifth

legs biramose in female, uniramose in male; right antenna of male

geniculate.
KEY TO THE SPECIES

FEMALES

1. Right posterior corner of fifth segment with a long curled and

ragged streamer trailing backward far behind tips of caudal

setae pennata (p. 150)

No streamer, but pointed asymmetrical lobes on corners of fifth

segment . 2

2. Left lobe on fifth segment acuminate and reaching to or beyond

bases of caudal rami ; urosome 2-segmented 3

Left lobe on fifth segment scarcely reaching distal margin of

genital segment ; urosome 3-segmented 4

3. Base of rostrum swollen into a large sphere ; right caudal ramus

much enlarged ;
genital segment with several outgrowths- securifer (p. 151)

Base of rostrum scarcely swollen at all ; right caudal ramus en-

larged but little; one outgrowth on genital segment spinipes (p. 152)

4. Left lobe on fifth segment wider than long, the point turned out-

ward ; exopod of fifth leg with a smooth inner margin meadii (p. 153)

Left lobe on fifth segment longer than wide, the point turned

backward; fifth exopod with a large spine on inner

margin lobiancoi (p. 154)
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MALES

1. Apical spines of left fifth leg obtuse; hand of chela on right

leg with a single laminate process between bases of thumb
and finger lobiancoi (p. 154)

Apical spines of left leg acuminate; hand of chela with
2 processes between the bases of thumb and finger 2

2. End segment of left fifth leg with 2 equal apical spines, 2 on
outer margin, and rows of long hairs on posterior surface- securifer (p. 151)

End segment of left fifth leg with 1 large apical spine, 2 much
smaller ones at its base and no rows of hairs 3

3. Second basipod of right leg as long as hand of chela ; finger just

meeting tip of thumb meadii (p. 153)
Second basipod of right leg much shorter than hand of chela

;

finger extending considerably beyond tip of thumb pennata (p. 150)

PONTELLA PENNATA Wilson

Figure 101

Pontella pennata Wilson, Proc. U. S. Nat. Mus.,

vol. 80, art. 15, p. 27, pi. 1, 1932.

Occurrence.—One female in surface tow,
' Vineyard Sound, August, 1881 ; 10 males and

females in Great Harbor, "Woods Hole, by

V. N. Edwards, September, 1887.

Distribution.—Chesapeake Bay (Wilson)

;

Woods Hole Harbor (Fish).

Color.—Body fairly transparent and deep

blue with a greenish tinge, the color darker

at the joints of the appendages, especially

those of the fifth legs in the male, and in

the grooves between the body segments. The
swollen middle section of the grasping an-

b tennae of the male also shows the same dark-

FiGDRE 101.

—

Pontella pen- bluC Color.

TegTUaie'^fi'fi'egs""'
Femalc-Bodij stout and cylindrical; left

posterior lobe of the fifth segment larger

than the right; dorsal surface of the genital segment with a chitin

outgrowth on either side of the mid line, which passes forward onto

the dorsal surface of the thorax, and from the right one a ragged

streamer as Jong as the entire body extends backward ; urosome 2-seg-

mented and very short ; caudal rami symmetrical ; fifth legs much
reduced in size, the endopod four-fifths as long as the exopod and

tipped with two unequal spines. Total length, 3-3.25 mm.
Male.—Lobe at right posterior corner of fifth segment larger than

the left and bifurcate at its tip ; urosome 4-segmented, symmetrical

;

no outgrowths on dorsal surface of genital segment; fifth legs large,

reaching nearly to the tips of the caudal setae; left one tipped with
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a stout spine having two others at its base on the inside ; second basi-

pod of right fifth leg shorter than the hand of the chela; finger of

chela reaching considerably beyond the thumb. Total length,

3-3.5 mm.
Reviarks.—The long ragged streamer trailing backward from the

right side of body in the female and the size and form of the fifth

legs in the male are the best means of identification. The species is

probably common along the Atlantic coast at least as far south as

Chesapeake Bay.

PONTELLA SECURIFER Brady

FiGXJBE 102

Pontella securifer Brady, Voyage of H. M. S. Challenger, vol. 8, pt. 23, Copepoda,

p. 96, pi. 45, 1883.

—

Giesbkecht, Fauna und Flora des Golfes von Neapel,

vol. 19, p. 461, pis. 24, 40, 1892.

Occurrence.—Twelve males and females in a surface tow, Station

2223, Albatross, south of Nantucket.

Figure 102. -Pfintella securifer: a. Female, dorsal ; 6, male, fifth legs

;

c, female, fifth leg

Distribution.—Tropical Pacific (Brady) ; Malta (Thompson)
;

Gulf of Guinea (T. Scott) ; tropical Atlantic and Pacific (Gies-

brecht) ; Indian Ocean, Ceylon (Thompson and Scott) ; Bay of

Bengal (Sewell) ; Atlantic and Indian Oceans (Wolfenden) ; South

African seas (Cleve, Stubbing) ; Malay Archipelago (A. Scott).

Color.—Apparently no author reporting this species has seen any-

thing but preserved material, and no color statement has been made.

Female.—Base of rostrum swollen into a conspicuous sphere, made
up of two rostral lenses whose inner walls touch each other ; corners

of fifth segment asymmetrical, the left lobe reaching the center of the

caudal rami, both lobes mucronate; urosome 2-segmented, the genital
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segment prolonged backward and entirely covering the abdomen in

dorsal view, with two or three fingerlike outgrowths on the dorsal

surface; right caudal ramus larger than left; endopod of fifth leg

very short, tipped with two equal spines, exopod curved strongly

inward, ending in a single acuminate point, with four small outer

spinules. Total length, 4.25-4.5 mm.
Male.—Body shorter and narrower than in the female; corners of

fifth segment symmetrical and not reaching the distal margin of

genital segment; urosome 5-segmented, nearly symmetrical, the left

caudal ramus slightly the larger; end segment of left fifth leg with

two equal apical spines, two outer spines more slender but nearly as

long, and rows of long hairs on the posterior surface ; hand of chela

on right leg with a curved and corrugated process at the proximal

corner, and two processes on the inner margin, one long and pointed,

the other semicircular. Total length, 3.85-4.1 mm.
Remarks.—This species is readily recognized by the swollen ros-

trum, which is distinctly reddish in alcoholic specimens, by the

asymmetry of the fifth segment and

urosome, and by the fifth legs. It

has not been reported previously

from our American shores.

PONTELLA SPINIPES Giesbrecht

Figure 103

Pontella splnipes Giesbrecht, Atti Accad.

Lincei, Rome, ser. 4, vol. 5, sem. 2,

p. 28, 1889; Fauna und Flora des

Golfes von Neapel, vol. 19, p. 462, pis.

24, 40, 1892.

OccujTence.—One female from

surface tow. Station 1107, Fish

Hawk, south of Nantucket.

Distribution.— Indian Ocean

(Giesbrecht) ; Atlantic (Wolfen-

den) ; Antarctic Ocean (T. Scott).

Color.—General color reddish brown, the antennae and mouth

parts colorless and completely transparent.

Female.—Body rather short and stout; left posterior lobe of the

fifth segment conspicuously larger than the right and reaching the

tips of the caudal rami; urosome 2-segmented, the abdominal seg-

ment entirely covered dorsally by the overhanging genital segment;

one outgrowth on the dorsal surface of the latter; right caudal ramus

a little larger than the left, but with shorter setae; dorsal surface

of genital segment transversely corrugated ; the genital opening pro-

truding and twisted to the right; endopod of fifth legs very short,

FiGDEE 103.

—

Pontella spinipes: a. Fe-

male dorsal ; i, female, fifth leg
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with two equal apical spines; exopod elongate, acuminate, curved

strongly inward, with three small spinules on the outer margin.

Total length, 4.8 mm.
Male.—Unknown.
Remarks.—This species may be identified by the large left lobe

of the fifth segment, the asymmetry of the genital segment and

caudal rami, and the long and strongly curved exopods of the fifth

legs. This is the first record of the species from our American

shores.
PONTELLA MEADII Wheeler

Figure 104

Pontella meadii Wheeler, Bull. U. S. Fish Comm. 1899, vol. 19, p. 180, fig. 17,

1900.

Occurrence.—A male and a female in surface tow by Rathbun,

Vineyard Sound, August, 1881 ; 50 males and females in surface tow

in Great Harbor, Woods Hole, by V. N. Edwards, September, 1887.

Figure 104.

—

Pontella meadii: a, Male, dorsal ; h, female, dorsal ; c, male,

right first antenna; d, male, fifth legs; e, female, fifth leg. (From W. M.

Wheeler)

Distrihution.—Bureau of Fisheries wharf. Woods Hole (Wheeler,

Fish) ; Chesapeake Bay (Wilson).

Color.—Body dark bluish green, especially on the head, the abdo-

men, and along the edges of the cephalothorax ; dorsal portions of

head silvery white, more or less washed with green, and along the
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sides with some reddish pigment. Along the dorsal midline is a

series of black blotches, one on each segment, the one on the head

sometimes separated into two. There is also some black pigment

along the sides of the posterior metasome ; the chitin of the ventral

surfaces and appendages is pale green; the eye is deep claret.

(^Vlieeler.)

Female.—Body short and stout; left posterior lobe of fifth seg-

ment larger than the right, its tip pointed outward and not reach-

ing behind the genital segment; urosome 3-segmented, asymmetrical,

the genital segment with a process at its right posterior corner, the

first abdominal segment with one at its left posterior corner; caudal

rami nearly symmetrical; endopod of fifth legs half as long as

exopod, with two unequal apical spines, exopod with two equal

apical spines and three smaller ones on the outer margin. Total

length, 2.35-2.65 mm.
Male.—Rostral lens thickened; fifth segment usually and urosome

always symmetrical, except that the genital opening is on the left

side ; caudal rami long and narrow ; left fifth leg longer than right,

its end segment tipped with one large spine and two smaller ones

at its base ; hand of chela on right leg with a sharply pointed thumb
at the proximal corner and two processes on the inner margin, well

separated from each other; finger just reaching the tip of the

thumb. Total length, 2.75-3 mm.
Remnrhs.—This seems to be a southern form that appears within

the present area during summer. It may be identified by the row
of black spots along the dorsal midline and by the details of the

fifth legs.

PONTELLA LOBIANCOI (Canu)

Figure 105

Pontellina lobimwoi Canu, Bull. Sci. France et Belgique, vol. 19, p. 101, pis.

8, 9, 1888.

Pontella loMancoi Giesbrecht, Fauna und Flora des Golfes von Neapel, vol.

19, p. 461, pis. 24, 40, 1892.

Occwrrence.—One female from surface tow. Station 10236,

Grampus., northeast of Cape Cod.

Distribution.—Wimereaux (Canu) ; Gibraltar, Naples (Gies-

brecht)
; Adriatic (Steuer, Pesta) ; Irish Seas (A. Scott).

Color.—Body varying shades of blue, in places having a greenish

tint, with a row of oval or rounded spots much darker in color along

the dorsal midline in the head and first three thoracic segments.

Female.—Body relatively narrower than in the other species;

posterior corners of fifth segment with symmetrical lobes reaching

the center of the genital segment ; urosome 3-segmented, the genital

segment and caudal rami slightly asymmetrical; endopod of fifth
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legs less than half the length of the exopod, with two apical spines

of equal length, the inner one acuminate, the outer one blunt; exopod

with two very unequal spines at the tip, three smaller ones on the

outer margin, and one larger one on the inner margin. Total length,

3.95-4.25 mm.
Male.—Right lobe on fifth segment longer than left; urosome

5-segmented, the genital segment enlarged on the left side, the other

segments and the caudal rami symmetrical; left fifth leg ending in

three processes, the two outer ones blunt, the inner one widened and

Figure 105.

—

PontcUa loiiancoi: a, Male, dorsal (after

Giesbrecht) ; b, male, fifth legs; c, female, fifth legs

flattened, its inner margin fringed with minute setae ; thumb of chela

on right leg nearly as long as finger, the hand with a single flat and

rounded process at the center. Total length, 3.33-3.75 mm.
Bemiarks.—This species can be recognized by its near approach to

symmetry and by the details of the fifth legs, especially those of the

male. It has not been reported before from our American coasts,

and its distribution would seem to indicate that it is a tropical species

that comes north in the Gulf Sream.

Genus PONTELLINA Dana, 1853

Head separated from the first segment; fifth segment fused with

the fourth, with sharp-pointed lobes at the posterior corners; meta-

some a little more than half as wide as long, narrowed anteriorly;

urosome 2-segmented, one-third as long as metasome; exopods of
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first four pairs of legs 3-segmented ; endopod of first legs 3-seg-

mented, of second, third, and fourth legs 2-segmented ; fifth legs

biramose in female, uniramose in male. A single species found in

the present area.

PONTELLINA PLUMATA (Dana)

FiGUKE lOG

Pontella plumata Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 27, 1849.

Pontellina plumata Giesbbecht, Fauna und Flora des Golfes von Neapel, vol.

19, p. 497, pis. 25, 40, 1892.

OccuTP&nce.—Three females from trawl wings. Station 2195, Albar

tross, south of Nantucket; one female in surface tow, Station 2204,

Alhatross, south of Marthas

Vineyard.

Dist7'lhution.—Tropical At-

lantic, Cape of Good Hope,

Kingsmill Islands (Dana)

;

East Indies (Lubbock) ; Mes-

sina (Claus) ; Fiji Islands,

Philippines (Brady) ; Malta

(Thompson) ; Atlantic and
Indian Oceans (Wolfenden)

;

Bay of Bengal (Sewell) ; Ma-
lay Archipelago (A. Scott)

;

Gulf of Suez, Indian Ocean,

Ceylon (Thompson and Scott)
;

trojDical Atlantic and Pacific,

Mediterranean (Giesbrecht)

;

northern Atlantic (Cleve)

;

South African coast (Steb-

bing).

Color.—Body a light violet-

gray, deeper through the cen-

ter of the metasome and along the posterior margins of the first

and second thoracic segments. A large spot of deep purple, sur-

rounded by a margin of orange-red, occupies the center of these two

segments and extends forward into the head, and backward into

the third segment. Setae of the appendages and of the caudal rami,

and in the male the end segments of the first antennae and the

enlarged portion of the grasping antenna, also orange-red. Each

eye bordered on the inner side with a half circle of ruby red

(Rathbun).

FeTnale.—Posterior corners of fifth segment reaching beyond the

center of the genital segment and nearly symmetrical; genital seg-

ment three times as long as the anal segment; the right caudal

Figure 106.—PonfeHina plumata: a. Female,

dorsal (after Giesbrecht) ; b, female, fifth

leg; c, male, fifth legs
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ramus fused with the anal segment, the left one distinctly sepa-

rated; endopod of fifth legs less than half as long as exopod and
ending in two acute equal processes; exopod 1-segmented, squarely

truncated distally and armed with three unequal terminal setae, with

a smaller one on the outer margin. Total length, 1.6-1.75 mm.
Male.—Posterior corners of fifth segment shorter; urosome 5-seg-

mented and symmetrical; right first antenna geniculate, the swollen

portion very short and nearly spherical ; fifth legs each 4-segmented,

the left one tipped with four slender spines of equal length; hand of

chela on right leg with a long conical thumb, but without any
process between the thumb and finger, so characteristic of Pontella.

Total length, 1.5-1.65 mm.
Remarks.—This species may be recognized by the comparative

width of the body, the symmetry of the fifth segment and the uro-

some, and the details of the fifth legs in both sexes. It has never

before been reported from American shores and is probably an

inhabitant of the warmer portions of the oceans.

Genus PONTELLOPSIS Brady, 1883

Head separated from the first segment, without cuticular lenses

and lateral hooks ; fourth and fifth segments fused with pointed pos-

terior processes, asymmetrical in the male ; urosome of female 1- or 2-

segmented, of male 5-segmented, asymmetrical in both sexes ; exopods
of first four pairs of legs 3-segmented; endopod of first legs 3-seg-

mented, of second, third, and fourth legs 2-segmented; fifth legs

biramose in female, uniramose in male; right antenna geniculate.

One species found here.

PONTELLOPSIS REGALIS (Dana)

FiGIIBE 107

Pontella regalis Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 31, 1849.

Monops regalis Gibsbrecht, Fauna uud Flora des Golfes von Neapel, vol. 19,

p. 486, pis. 1, 26, 41, 1892.

Occurrence.—One male in surface tow on Georges Bank, Septem-
ber, 1874; three females in surface tow, Stations 2092, 2711, Alha-
tross; four males and females from trawl wings, Station 2195,

Albatross.^ south of Nantucket; one male, surface tow. Gulf Stream
south of Marthas Vineyard.

Distribution.—Mediterranean, tropical portions of Atlantic, Pa-
cific, and Indian Oceans (Giesbrecht) ; southern Atlantic (Brady)

;

Malay Archipelago (Cleve, A. Scott) ; middle Atlantic (Lubbock) ;

Malta (Thompson) ; Atlantic (Wolfenden) ; Bay of Bengal (Sew-
ell) ; Messina (Thompson and Scott) ; Adriatic (Pesta).

71937—32 12
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Color.—Body greenish yellow, opaque, with spots of dark green-

ish blue on the front and sides of the head, and a row along either

side of the thorax in the grooves between the segments ; tips of the

first antennae reddish. Blue, violet, brown, yellow, red, and green

pigments are scattered in varying proportions and intensities

through the body and the appendages. Often these colors are

sharply differentiated and give

the copepod an unusually gaudy
appearance. Traces of these col-

ors are still visible in the Georges

Bank male recorded above, even

after 50 years' immersion in

alcohol.

Ferrude.—Metasome a little more
than twice as long as wide, much
narrowed anteriorly, very little

posteriorly; posterior lobes of

fifth segment symmetrical, reach-

ing beyond the center of the

genital segment; urosome 2-seg-

mented, asymmetrical, the gen-

ital segment twisted to the right;

left caudal ramus larger than

right ; endopod of fifth legs short,

tipped with two pointed processes

of equal length; exopod three

times as long as endopod, curved

and tipped with two unequal

spines, with a larger spine on the

inner margin and three minute

spinules on the outer margin. To-

tal length, 4^.5 mm.
Male.—Head asymmetrical,

swollen on the right side; right

corner of fifth segment much
longer than left, reaching the cen-

ter of the caudal rami ; a knoblike

process on the right side of the second abdominal segment; genital

opening on the left side; caudal rami symmetrical; left fifth leg

5-segmented, tipped with two or three unequal spines; thumb of

chela on right fifth leg longer than finger, no processes on the hand.

Total length, 3.25-3.5 mm.
Remarks.—This species can be distinguished by the conspicuous

asymmetry in both sexes, by the lack of cuticular lenses and lateral

FiGDRE 107.

—

Pontellopsis regalis: a,

Male, dorsal ; b, male, right first an-

tenna ; c, male, fifth legs. (From W. M.
Wheeler)
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hooks on the head, and by the fifth legs. This is a tropical form that

only occasionally wanders this far north in the Gulf Stream.

Family ACARTIIDAE

Genus ACARTIA Dana, 1846

Metasome spindle-shaped, strongly narrowed at both ends ; urosome

one-third as long as metasome
;
genital segment as long as the two

abdominal segments combined ; exopods of first four pairs of legs

3-segmented, endopods 2-segmentecl; fifth legs uniramose in both

sexes, symmetrical in the female, the last segment spiniform or seti-

form, asymmetrical in the male, the right leg the larger.

KET TO THE SPECIES

1. Posterior corners of fifth segment produced into short, stout

spines ; end segment of fifth leg half as long as plumose seta

on preceding segment; its distal third densely toothed danae (p. 160)

Posterior corners of fifth segment smoothly rounded, spines

lacking or on the dorsal surface of the segment 2

2. Front of head carrying 2 tentacular filaments below 8

Front of head without any trace of tentacular filaments below 4

3. Caudal rami scarcely longer than wide ; end segment of fifth

legs stout and as long as plumose seta on preceding segment,

toothed at center, then abruptly narrowed tonsa (p. 160)

Caudal rami twice as long as wide; end segment of fifth legs

stout, evenly tapered, ciliated, and as long as plumose seta on

preceding segment bifilosa (p. 162)

4. Caudal rami dilated into spheres, nearly as wide as long; their

setae conspicuously dilated at their bases discaudata (p. 163)

Caudal rami normal laminae, setae not dilated 5

5. End segment of fifth legs stout, straight, and as long as plumose

seta on precedmg segment clausii (p. 164)

End segment of fifth legs slender, bent at the center, and much
longer than plumose seta on preceding segment longiremis (p. 165)

1. Front of head carrying 2 tentacular filaments below 2

Front of head without any trace of tentacular filaments below 3

2. Second segment of right fifth leg notched and armed with a short

spine, end segment of left leg with angular process, both on

inner margin bifilosa (p. 162)

Second segment of right fifth leg and end segment of left leg

with smooth inner margins tonsa (p. 160)

3. Right fifth leg more than twice as long as left, the first 2 free

segments at the base very unequal in length discaudata (p. 163)

Right fifth leg but little longer than the left; the first 2 free

segments at the base subequal in length 4

4. End segment of right fifth leg stout, considerably swollen in the

middle, its outer margin perfectly smooth longiremis (p. 165)

End segment of right fifth leg slender, but little swollen in middle,

its outer margin armed with 3 to 5 spines clausii (p. 164)
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ACARTIA DANAE Giesbrccht

Figure 108

Acartia danae Giesbsecht, Atti Accad. Lincei, Rome, ser. 4, vol. 5, sem. 2,

p. 26, 1889 ; Faima unci Flora des Golfes von Neapel, vol. 19, p. .508, pis. 30.

43, 1892.

OccwTcnce.—Three females from trawl wings, Stations 2195,

2236, Albatross, south of Nantucket and Marthas Vineyard.

Distribution.—Tropical Atlantic and Pacific (Giesbrecht) ; north-

ern Atlantic (Cleve) ; South African coast (Cleve, Stebbing)

;

Banda Sea (A. Scott) ; Bay of Bengal, Gulf of Manaar (Sewell).

Color.—Body colorless and fairly transparent, sometimes with

a slight bluish tinge around the mouth and the mouth parts.

Female.—Body narrow and elongate;

fifth segment with short spines at the

corners; urosome one-third the length

of the metasome; genital and first ab-

dominal segments with minute spinules

along their posterior margins; first

antennae reaching the tips of the caudal

rami; second segment of fifth legs

longer than wide; end segment swollen

at its base, stoutly toothed distal to its

center, and less than half as long as the

slender plumose seta of the second seg-

ment. Total length, 1-1.2 mm.
Male.—Reported by Steuer as dis-

covered in the material of the Valdivia

Expedition, but not yet described.*^

Remarks.—This species is the only

one in the present area that has spines

at the posterior corners of the fifth seg-

ment. The exceptional length and

slenderness of the plumose setae on the

second segments of the fifth legs are

also characteristic. It has never before been reported from our

American shores.

ACARTIA TONSA Dana

FiGUKE 109

Acartia tonsa Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 26, 1849.

—

Giesbrecht, Fauna und Flora des Golfes von Neapel, vol. 19, p. 508, pis. 30,

43, 1892.

Occurrence.—Surface tow. Vineyard Sound, August, 1881 ; surface

tow. Woods Hole Harbor, September, 1881; surface tow off wharf

Figure 108.

—

Acartia danae: a.

Female, dorsal (after Gies-

brecht) ; h, female, fifth legs

«Zool. Anz., vol. 45, no. 9, p. 397, 1915.
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of Bureau of Fisheries, in Cuttyhunk Harbor, in the Eel Pond, in

Green Pond and Great Pond, Falmouth ; from trawl wings, Stations

955 to 961, Fish Hawk^ by Rathbun, in Buzzards Bay; surface tow

in John Pond, Falmouth, and Great Pond, Barnstable; in Waquoit

Bay, Falmouth, and the small pond at the head of the bay; on

Marthas Vineyard in small pond near Oak Bluffs, Farm Pond,

Sengekontacket Pond, Nashaquitsa Pond, and Edgartown Great

Pond; on Chappaquiddick Island in Poucha Pond and two of the

small ponds along the shore of Katama Bay; in Gosnold Pond on

Cuttyhunk Island; in West End Pond on Naushon Island.

Figure 109.-

—

Acortia tonsa: a, Male, dorsal; h, female, dorsal; c, male,

fifth legs ; d, female, fifth legs. (From W. M. Wheeler)

Disfrihution.—Tropical Pacific (Giesbrecht) ; Australia (Dana)
;

North Atlantic (Cleve)
;
California coast (Esterly) ; Narragansett

Bay (Williams); Woods Hole (Wheeler, Fish).

Color.—Body translucent to transparent, with a faint bluish or

greenish tinge, just strong enough to make the living copepods visible

over a dark background. Sometimes a bluish, greenish, or whitish

pigment forms a few scattered spots, especially on the ventral sur-

face around the bases of the mouth parts and the swimming legs.

The eye spot is black in the center, but shows red around the edges.

In the male the eye is farther back than in the female and dark red,

and there is a patch of brown at the base of the mouth parts.

Female.—Corners of fifth segment smoothly rounded, without
spines; urosome one-third as long as metasome; genital segment as

long as the abdomen and caudal rami combined ; anal segment hairy
on each lateral margin ; second segment of fifth legs as wide as long

;

end segment swollen proximally, coarsely toothed centrally, abruptly
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narrowed distally, as long as the plumose seta on the second seg-

ment; spermatophore sausage-shaped. Total length, 1.25-1.5 mm.
Male.—Urosome 5-segmented, but the penultimate segment is very

short and often poorly defined
;
genital orifice on left side ; fifth legs

made up of a compion median piece, the fused first basipods, a right

ramus, 4-segmented, and a left ramus, 3-segmented; end segment of

right leg claw-shaped, swollen in the middle, and forming an imper-

fect chela by shutting against a wide process on the inner margin of

the penultimate segment. Total length, 1-1.15 mm.
Reinarhs.—^Wlieeler's statement that this is one of the commonest

copepods at Woods Hole during the summer months still holds true.

From the list of localities within the present area where it has been

found it is evident that the species can adapt itself to any degree of

salinity. Its presence in such fresh-water lakes as John Pond and
Barnstable Great Pond suggests an ability for active migration up
the rivers forming the outlets to such ponds. A careful comparison

of structural details and a series of measurements of specimens taken

from fresh, brackish, and salt water, like those made by Ekman for

Lminocalambs grimaldii and

L. maci'urus'^ would undoubt-

edly yield interesting results.

ACARTIA BIFILOSA (Giesbrecht)

Figure 110

Bias Mfilosus Giesbrecht, Zool.

Anz., vol. 4, p. 257, 1881.

Acartia hifilosa Giesbrecht, Fauna
und Flora des Golfes von Nea-

pel, vol. 19, p. 507, pi. 43, 1892.

Occurrence.— Surface tow,

Vineyard Sound, December,

1887; recorded by Fish as

common in Woods Hole Har-

bor from December to June.

Distribution.—British seas

(T. Scott, Brady) ; Mediter-

ranean (Giesbrecht) ; Skager

Kak (Cleve) ; tropical and
northern Atlantic (Cleve) ; Helgoland (Glaus, Timm) ; coast of

Norway (Boeck)
; Baltic Sea (Lindstrom).

Color.—Body colorless and transparent with just enough of a

whitish tinge to make the copepod visible over a dark background.

Female.—Corners of fifth segment rounded, without spines;

urosome about one-third the length of the metasome ; dorsal surface

Figure 110.

—

Acartia hifilosa: a. Female, dor-

sal (after Giesbrecht) ; ?j, female, fifth legs
;

c, male, fifth legs

' Intemat. Rev. Ges. H. und H., vol. 6, p. 355, 1913,
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of genital segment and first abdominal segment covered with trans-

verse rows of minute hairs ; second segment of fifth legs longer than

wide ; end segment swollen at the base, acuminate distally and armed

with minute hairs, but without teeth, the same length as the plumose

seta on the second segment. Total length, 1-1.25 mm.
Male.—As long as the female but narrower ; urosome 5-segmented,

the penultimate segment well defined; second free segment of the

right fifth leg with a deep invagination at the center of the inner

margin, and proximal to it a stout spine; end segment of the left

fifth leg with a terminal spine and a stout, angular process on the

inner margin close to the tip. Total length, 1-1.25 mm.
Remarks.—According to Fish this species apparently disappears

about the first of July and does not reappear until December. It

may be recognized by the lack of teeth on the end segment of the

fifth legs in the female, and by the

invagination and angular process

on the fifth legs of the male.

ACARTIA DISCAUDATA (Giesbrecht)

Figure 111

Bias discaudatus Giesbrecht, Vierter

Ber. Coram. Uuters. Deutsch.

Meere, Jahrg. 7, p. 148, pis. 3, 5,

8, 9, 1882.

Acartia discaudata Sars, Crustacea of

Norway, vol. 4, p. 152, pi. 102, 1903.

Occmn^ence.—Two females
from small pond on eastern

shore of Buzzards Bay in Fal-

mouth near Quisset Harbor.

Distribution.— Baltic Sea
(Giesbrecht) ; British seas (T.

Scott) ; French coast (Canu) ; Norwegian coast (Sars) ; Helgoland
(Claus)

;
Kieler Fohrde (Giesbrecht)

; Gulf of Finland (Braun)
;

Irish coast (Thompson) ; Boulogne sur Mer (Du Guerne).
Color.—^^Body a light bluish gray, semitransparent, and without

pigment marks.

Female.—lA.^2iA separated from the first segment ; fourth and fifth

segments fused, with rounded corners; genital segment much dilated
across its anterior portion, with a large ventral protuberance twisted
to the left

; anal segment widened distally to support the large caudal
rami, which are swollen into rounded bulbs, as wide as lonff, with
the bases of their terminal setae considerably dilated ; end segment of
fifth legs as long as the seta on the preceding segment, enlarged

FiGDRE m.

—

Acartia discaudata: a, Fe
male, dorsal (after Sars) ; b, female, fifth

legs ; c, male, fifth legs
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basally, acuminate and fringed with minute hairs distally. Total

length, 1.1-1.2 mm.
Male.—Body stout; genital segment neither dilated anteriorly nor

protuberant ventrally; caudal rami of normal size, their setae not

dilated ; fifth legs larger than in the other species, the right leg more

than twice as long as the left, its end segment slender, strongly

curved and clawlike ; second free segment much longer than the first,

with a very small inner protuberance. Total length, 1-1.1 mm.
Reraarhs.—This species can be recognized by the size and shape

of the caudal rami in the female, together with the dilated bases of

the caudal setae and the ventral protuberance of the genital segment

;

in the male by the unequal length of the fifth legs. It does not seem

to occur anywhere in such abun-

dance as is common for the other

species here enumerated.

ACARTIA CLAUSII Giesbrecht

FiGtJBE 112

Acartia clansii Giesbrecht, Atti Ac-

cad. Lincei, Rome, ser. 4, vol. 5,

sem. 2, p. 25, 1889.—Sars, Crus-

tacea of Norway, vol. 4, p. 150, pi.

101, 1903.

Occurrence.—Surface tow, Hy-
annis Harbor, Newport Harbor,

and Vineyard Sound by Rathbun

;

off the Bureau of Fisheries wharf

by Fish; surface tow. Station

10331, Gramp%iiS, by Bigelow.

Dist7'ihution.—British Isles (T.

Scott, Cleve) ; coast of France

(Canu) ; Mediterranean, North

Atlantic (Giesbrecht) ; Black Sea

(Karawajew) ; Azores, North Sea (Cleve) ; Norwegian coast (Sars)

;

Alaska, Nova Scotia, Passamaquoddy Bay (Willey) ; Messina, Nizza

(Claus) ; Malta, Canary Islands (Thompson) ; Adriatic (Car,

Pesta) ; northern Atlantic (Cleve) ; Narragansett Bay (Williams)

;

Chesapeake Bay (Wilson) ; Gulf of Maine (Bigelow) ; Woods Hole

(Fish).

Golo7\—So transparent and colorless as to be practically invisible

over a white background, but with enough of a whitish cast to make
them apparent over a black background (Rathbun).

Fetnale.—No rostral filaments; corners of fifth segment without

spines; genital and first abdominal segments with a row of small

Figure 112.

—

Acartia clausii: a. Female,

dorsal (after Giesbrecht) ; i, female,

fifth legs ; c, male, fifth legs
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spiniiles across their dorsal posterior margins; end segment of fifth

legs short and stout, swollen at its base and acute di stall y, where it is

armed with a fringe of short hairs along the outer margin, but with-

out teeth. Total length, 1.15-1.25 mm.
Male.—Body shorter and narrower than in the female, but with

the urosome relatively longer and armed with similar dorsal spi-

nules; end segment of right fifth leg narrow, strongly curved and

armed with three or four small spines along its outer margin; end

segment of left leg very small and tipped with a finger process and

a short spine. Total length, 1-1.1 mm.
Remarks.—Bigelow found this species in the Gulf of Maine aver-

aging a larger percentage in the shallow waters along shore than in

deeper parts, but it does not attain sufficient abundance to constitute

an important food suppl3\ Farther south in Chesapeake Bay it oc-

curs in exceptional abundance, and shows there the same ability for

ready adaptation to differing

degrees of salinity that is ex-

hibited here by tonsa.

ACARTIA LONGIREMIS (Lilljeborg)

Figure 113

Dlas longiremis Lilljb30rg, De
crustaceis ex ordinibus tribus :

Cladocera, Ostracoda et Cope-

poda, in Scania occurrentibiis,

p. 181, pi. 24, 185.3.

Acartia longiremis G. O. Sars,

Crustacea of Norway, vol. 4, p.

149, pis. 99, 100, 1903.

Occurrence.—Both sexes in

surface tow from Bureau of

Fisheries wharf, August, 1923

;

obtained by Bigelow in sur-

face tow, Station 10331, Gram-
fUS.

Distribution.—Faroe Is-

lands, North Sea, Skager Rak
(Cleve) ; Baltic Sea (Mobius) ; Gulf of Finland (Nordquist) ; north-

ern Atlantic (Cleve) ; English seas (Brady, T. Scott) ; Mediterra-

nean (Thompson and Scott) ; Norwegian coast (Sars) ; North Sea

(van Breemen) ; Greenland (Stephensen) ; Arctic Ocean (Mriizek.

Willey) ; Kieler Fohrde (Giesbrecht) ; Chesapeake Bay (Wilson)
;

Gulf of Maine (Bigelow) ; Woods Hole (Fish).

Color.—Body extremely transparent, with a faint tinge of blue,

enough to make it visible over either a white or a black background.

Female.—Metasome three times as long as wide, narrowed and

obtusely truncated anteriorly; no tentacular filaments; corners of fifth

Figure 113.

—

Acartia longiremis: a. Female,

dorsal (after Giesbrecht) ; 6, male, fifth

logs ; c, femfile, fifth legs
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segment rounded, but each armed on its dorsal surface with a deli-

cate spinule; genital segment as long as the abdomen, protruding

ventrally, armed on the sides and at the posterior margin with scat-

tered spinules; caudal rami much longer than wide, slightly asym-
metrical, the right one the larger; end segment of fifth legs very

slender and elongate, definitely longer than the seta on the preceding

segment and without hairs or teeth. Total length, 0.9-1.1 mm.
Male.—Smaller than female; metasome narrower, with similar

spinules on the dorsal surface of the posterior corners ; end segment

of right fifth leg strongly swollen through the center, not much
curved, with a smooth outer margin ; end segment of left leg consid-

erably swollen, fringed with long hair on its inner margin, and tipped

with two stout spines. Total length, 0.8-1 mm.
Remarks.—This species may be recognized in the female by the

exceptional slenderness of the last segment of the fifth legs and the

fact that it is longer than the seta. In the male the dorsal spinules

on the corners of the metasome afford a means of identification. In
company with clausii this species forms the chief constituent of the

plankton of Chesapeake Bay. Fish found it most abundant at

Woods Hole from January to May, but it occurs also during summer.

Family TORTANIDAE

Genus TORTANUS Giesbrecht, 1898

Head separated from the first segment; fourth and fifth segments

fused, with pointed processes in the female, without them in the

male ; caudal rami very unlike in the female, to a lesser degree in the

male ; exopods of the first four pairs of legs 3-segmented, endopods

2-segmented ; fifth legs uniramose in both sexes, the right leg in the

male tipped with a chela; endopod of first leg often 3-segmented in

male; urosome 2- or 3-segmented in female, o-segmented in male,

conspicuously asymmetrical.

KETX" TO THE SPECIES

FEMALES

1. End segment of fifth leg three or four times as long as penulti-

mate segment, curved and acutely pointed, with smooth

margins discaudatus (p. 167)

End segment of fifth leg shorter than penultimate segment and
blunt, 1 apical spine, 2 at inner corner, 1 at outer cen-

ter setacaudatus (p. 1G8)

MALES

1. Fifth legs about same length ; end segment of left leg no longer

than penultimate segment ; thumb of chela on right leg

conical discaudatus (p. 167)

Left fifth leg much longer than right, its end segment twice as

long as penultimate segment ; thumb of chela swollen into a

sphere setacaudatus (p. 168)



COPEPODS OF THE WOODS HOLE REGION

TORTANUS DISCAUDATUS (Thompson and Scott)

FlGlTvE 114

167

Corymira discaudata Thompson and Scott, Proc. Liverpool Biol. Soc, vol. 12,

p. 80, pi. 6, figs. 1, 10, 11, pi. 7, figs. 1, 2, 1897.

Tortanus discandatus Giesbrecht and ScHMEaL, Das Tierroich, Lief. G, Cope-

poda, p. 158, 1898.

Occurrence.—Both sexes in vertical net, Station 20103, Gr'ampus^

southeast of Nova Scotia; both sexe,s in surface tow at Menemsha

Bight, Marthas Vineyard, August, 1926, by the present author.

Figure 114.

—

Tortanus discaudatus: a. Female, dorsal; &, male, dorsal;

c, male, right first antenna ; d, male, second antenna ; e, male, first

leg; f, male, fifth legs; g, female, fifth legs. (From W. M. Wheeler)

Distmhution.—Gulf of St. Lawrence, Puget Sound (Thompson

and Scott) ; North Sea (van Breemen) ; off Nova Scotia (Wright)
;

off Prince Edward Island and New Brunswick (Willey) ; Gulf of

Maine (Bigelow) ; Woods Hole (Wheeler, Fish).

Color.—Body rather opaque and colorless except along the mid-

line of the ventral surface, where in the female there are spots of

reddish brown, in the male of black pigment. There is also in the

male a ,spot of the same black above the intestine in the fifth seg-

ment. The hand of the chela in the fifth legs has a faint wash of

reddish brown; the last two abdominal segments are covered with

minute spots of bright reddish brown, which extend onto the caudal

rami and become continuous there, covering the whole dorsal

surface.
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Female.—Posterior corners of fifth segment with processes curv-

ing outward and downward
;
genital segment only ^slightly swollen

;

anal segment asymmetrical and fused with the caudal rami, right

ramus twice as wide as left, its outer seta replaced by a broad and
flattened spine ; end segment of fifth legs three or four times as long

as penultimate segment, curved inward, tapered to an acute point,

with both margins smooth and unarmed. Total length, 2-2.25 mm.
Male.—Body more slender; fourth and fifth segment,s separated

with rounded posterior corners, without processes; urosome 5-seg-

mented, turned to the right and twisted on its longitudinal axis;

genital segment with a rounded process at the left distal corner;

first abdominal segment with a pointed process at the right di,stal

corner; right caudal ramus larger than the left and constricted near

its base; end segment of left fifth leg no longer than penultimate

segment ; thumb on chela of right leg conical, blunt, and tipped with

a short spine. Total length, 1.75-2 mm.
Remarks.—Wheeler described this as a new species under the name

Coryrmra huni'pusii., but it is evidently identical with the above

species. It can be recognized by the peculiar asymmetry of the

urosome in both sexes. It is a summer species and is practically

confined to the shallower waters along shore, and is nowhere found

in any numbers.

TORTANUS SETACAUDATUS Williams

Figure; 115

Tortanus setacaudatus Williams, Amer. Nat., vol. 40, p. 649, figs. 12-15, 1906.

Occurrence.—Both sexes, surface tow, Waquoit Bay, Falmouth,

July, 1925, a second lot at the same place, August, 1926; a third lot

from small pond at the head of the bay, August, 1926.

Distribution.—Narragansett Bay in winter (Williams).

Color.—Body transparent, often tinged with blue around the mouth
and the bases of the mouth parts on the ventral surface. A blue spot

in the center of the last two segments of the metasome; eye dark blue.

Female.—Body short, stout and symmetrical ; fourth and fifth seg-

ments indistinctly separated and smoothly rounded at the corners;

urosome half as long as metasome; maxillipeds exceptionally large

and carried horizontally at right angles to the body axis; fifth legs

consisting of a fused basal portion and 2-segmented rami, the seg-

ments of equal length, the distal one broadly rounded, armed with

one apical spine, two at the inner distal corner, and one at the center

of the outer margin, all about the same size. Total length. 1.25-

1.4 mm.
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Male.—Shorter and narrower than the female; fourth and fifth

segments distinctly separated ; urosome 5-segmented and nearly sym-

metrical, the right caudal ra-

mus a trifle larger than the

left, with a tuft of stiff bris-

tles on the outer margin ; end

segment of left fifth leg

twice as long as penultimate

segment; thumb of chela on

right leg club-shaped, with

subterminal spine. Total

length, 0.75-0.95 mm.
Remarks.— This species

may be recognized by the

prevailing symmetry of the

body and by the details of

the fifth legs. Williams

found it abundant in Nar-

ragansett Bay and Charles-

town Pond, and further

search will probably reveal

its presence in other ponds

around Woods Hole beside
. Figure 115.

—

Tortanus setaoaudatus : a. Female,
the two mentioned above. dorsal ; i, female, fifth legs ; c, male, fifth legs

Suborder HARPACTICOIDA

Fifth thoracic segment firmly attached to the sixth segment, but

forming a movable articulation with the fourth segment. Posterior

body usually about as wide as the anterior, and both divisions more
or less cylindrical. Genital openings paired in both sexes, and on

the ventral surface of the genital segment ; one or two ovisacs. First

antennae short, rarely more than 8- or 9-segmented, both prehensile

in the male ; second antennae biramose, the exopod 1- to 7-segmented.

rarely obsolete; mandibles and first maxillae with a palp; second

maxillae with digitiform processes; maxillipeds usually prehensile.

First legs in the majority of cases more or less transformed into

grasping organs, next three pairs natatory ; fifth legs never natatory,

but lamellar and usually 2-segmented, the basal segment enlarged on

its inner margin into a broad expansion, both segments armed with

plumose setae or spines, or both.

In this group, as in the Calanoida, the number of segments in the

rami of the swimming legs is not always constant in all species of a

given genus ; they also sometimes differ in the two sexes of the same
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species. Hence it has been deemed advisable to include such genera

and species twice in the key, and in several species the two sexes are

necessarily separated. The same policy is followed in reference to

the families as was adopted for the Calanoida.

The copepods in this group are very much smaller than the cala-

nids, many of them only half a millimeter in total length, or even less.

In consequence of this they are exceedingly difficult to dissect, and

many authors are satisfied with a superficial examination of the

species which they describe. As might be expected, this has resulted

in a superabundance of synonyms, the majority of wdiich are specific

rather than generic. And in many instances the accurate data are not

sufficient to determine the synonymy with any degree of satisfaction.

An effort has been made in the key (Appendix B, p. 560) to treat the

synonymy conservatively, but it is practically certain that future

careful study and the discovery of additional data will change some

of the names here adopted.

Family LONGIPEDIIDAE

Genus LONGIPEDIA Claus, 1863

Head fused with first segment, its lateral margins forming broad

vertical lamellae inclosing the mouth parts; rostrum large and

tongue-shaj)ed. Epimeral plates of second, third, and fourth seg-

ments vertical, angularly produced at their posterior corners, and

inclosing the bases of the swimming legs. Genital segment with a

transverse dorsal median groove, and a sharp spine on each lateral

margin just in front of the groove. Anal operculum with a terminal

central spine and usually smaller ones on either side. First antennae

stout, 5-segmented; exopod of second antennae 6-segmented. First

legs smaller than succeeding pairs; second endopods greatly elon-

gated; proximal segment of fifth legs with outer fingerlike process

and narrow inner expansion, tipped with a single elongate curved

seta; distal segment lamellar, with five setae and a terminal spine.

One species found here.

LONGIPEDIA CORONATA Glaus

Figure 116

Longipcdia coronata Claus, Die frei lebenden Copepoden, p. Ill, pi. 14, figs". 14—

24, 1863.—Saes, Crustacea of Norway, vol. 5, p. 10, pis. 3, 4, 1903.

Occurrence.—A single female, Penzance Pond, July 9, 1925; two

females, shore of Katama Bay, Marthas Vineyard, August 5, 1927.

Distribution.—Helgoland, Gulf of Naples (Claus) ; Norwegian

fiords (Boeck, Sars) ; British seas (T. Scott) ; Suez Canal, Gulf of

Manaar (Thompson and Scott) ; North Sea (Timm) ; Scottish coast
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(Bourne) ; Shetland Islands (Norman) ; Bouloojne (Canii) ; Narra-

gansett Bay (Williams) ; Woods Hole Harbor (Fish).

Color.—Body yellowish gray, the cephalothorax and the sides of

the metasome with a decided greenish tinge; caudal setae and the

large spines on the elongated second legs dark cinnamon-brown ; eye

ruby red.

Female.—Metasome strongly compressed and of nearly uniform

width, urosome tapering posteriorly; body segments with smooth

posterior margins; caudal rami a little longer than wide, divergent,

the apical setae spread-

ing considerably.
Rami of first four

pairs of legs 3-seg-

mented, spines on first

exopod slender and
elongate, the one on

the second segment

turned backward; dis-

tal segment of second

endopods nearly three

times as long as the

first and second seg-

ments combined ; dis-

tal segment of fifth legs

with transverse rows

of slender spinules on

the anterior surface

near its base. Total

length, 1.2-1.3 mm.
Mate.—Smaller than female, the urosome 5-segmented; first an-

tennae terminating in a swollen, clawed hand; first four pairs of

legs like those of female; distal segment of fifth legs armed with

seven slender setae, without the terminal spine; inner expansion of

basal segment with a single straight seta. Genital segment showing

p. rudimentary sixth pair of legs at its posterior corners, each made
up of a small lamina armed with two setae and two spines. Total

length, 1-1.1 mm.
Remarks.—This copepod can be recognized at once by the elon-

gated second endopods and the peculiar form of the fifth legs. It

sticks rather closely to the bottom, where the long second legs assist

it in locomotion.

Genus CANUELLA T. Scott, 1893

Body nearly cylindrical; head separated from first segment; ros-

trum narrow and tongue-shaped; urosome of female 4-segmented, of

Figure 116.

—

Lonffipedia coronata: a. Female, dorsal

(after Sars) ; b, o, male, fifth and sixth legs, re-

spectively ; d, female, fifth leg
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male 5-segmented ; caudal rami divergent and elongate, with apical

setae of moderate length and a small seta near the center of the

outer margin. Two ovisacs, somewhat divergent. First antennae

5-segmented, exopod of second antennae 7-segmented; first four

pairs of legs with 3-segmented rami; fifth pair rudimentary, con-

sisting of a narrow plate armed with setae. One species found here.

CANUELLA FURCIGERA G. O. Sars

Figure 117

Canuella furclgei-a Saks, Crustacea of Norway, vol. 5, p. 18, pi. 10, 1903.

Occurrence.—A single female was taken in Oyster Pond, Fal-

mouth, July 20, 1926.

Distribution.—Norwegian fiords (Sars).

Color.—Body a uniform yellowish gray, the metasome with a few
interrupted transverse bands of deeper orange-yellow ; eye dark red.

Female.—In addition to the generic

characters given above, the female shows

a distinct transverse groove across the

middle of the dorsal surface of the geni-

tal segment. On the ventral surface just

in front of this groove is a pair of small,

juxtaposed, triangular lappets. Caudal

rami as long as the three abdominal seg-

ments combined, each with a well-de-

fined longitudinal carina on its dorsal

surface ; middle apical seta twice as long

as the outer. Fifth legs narrow 4-lobed

laminae, scarcely projecting from the

surface of the fifth segment, each lobe

tipped with a single seta, the outer and

second inner ones longer than the others.

Total length, 1.25-1.4 mm.
Male.—Similar to the female but smaller; genital segment with-

out a transverse dorsal groove; the ventral lappets comparatively

much larger than in the female, even reaching beyond the posterior

margin of the genital segment, and fringed with setae. In the

triangular space between them are two secondary lappets close to-

gether and smaller, each ending in a short spine; fifth legs similar

to those of the female but smaller. Total length, 1.1-1.25 mm.
Remarks.—The dorsal carina on each caudal ramus and the ven-

tral lappets on the genital segment are the most prominent charac-

ters. In the first legs of the female the setae on the two basal

endopod segments are not fastened to the inner margin, but to the

Figure 117.

—

Canuella furcigera:

a. Female, dorsal (after Sars) ;

b, female, geuital segment,
lateral ; Oj female, flfth leg
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anterior surface, the one on the basal segment almost in the center

of that surface, the one on the middle segment nearer the inner

margin.

Family ECTINOSOMIDAE

Genus ECTINOSOMA Boeck, 1864

Body more or less spindle-shaped, the metasome scarcely wider

than the urosome; head fused with the first segment and tapered

anteriorly into a tongue-shaped rostral plate. Urosome 4-segmented

in female, apparently 5-segmented in male, owning to the subdi-

vision of the genital segment. In the female the genital segment is

without any traces of subdivision, the anal segment is much shorter

than those preceding it, and the caudal rami are short and some-

what divergent, the two apical setae close together and enlarged at

their bases. First antennae small, 5- to 7-segmented; exopod of

second antennae 3-segmented; first four pairs of legs with 3-seg-

mented rami; fifth legs 2-segmented, distal segment 3-lobed, each

lobe with a single seta, inner expansion of basal segment with two

setae.

KEY TO THE SPECIES (BOTH SEXES)

1. Accessory seta of distal segment of fifth legs on lateral margin of

segment, close to outer terminal seta normani (p. 173)

Accessory seta of distal segment of fifth legs on anterior surface

of segment near its base 2

2. Outer seta of distal segment of fifth legs much longer than inner

;

end setae of exopod of second antenna nearly equal__ elongatum (p. 175)

Inner seta of distal segment of fifth legs longer than outer ; end

setae of exopod of second antenna very unequal curticorne (p. 174)

ECTINOSOMA NORMANI T. and A. Scott

FiGtIKB 118

Ectinosoma notinani T. and A. Scott, Trans. Linn. Soc. London, ser. 2, vol. 6,

pt. 5, p. 435, pi. 36, figs. 21, 29, 1S96.—Saks, Crustacea of Norway, vol. 5,

p. 35, pi. 19, fig. 2, 1904.

Occurrence.—Twenty-five males and females were obtained by

Rathbun in Little Harbor, Woods Hole, September 6, 1881.

Dktrlhution.—F'wth. of Forth (T. Scott); Ceylon (A. Scott);

Vadso, Finmark (T. Scott) ; Norwegian coast (Sars) ; Adriatic

(Grandori, Pesta) ; Indian Ocean (Thompson and Scott) ; Chesa-

peake Bay (Wilson); Charlestown Pond, R. I. (Williams).

Color.—Body a uniform light gray, with a pair of conspicuous

red patches on each side of the head between the bases of the two
pairs of antennae.

Female.—Body spindle-shaped, with the greatest width in front

of the middle ; rostral plate short and blunt ; caudal rami as wide as

71937—32 13
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Figure 118.

—

Ectinosoma
normani: a. Female,

dorsal (after Sars) ; i,

female, fifth leg

long and considerably divergent, the first inner apical seta only

one-eighth as long as the third, the latter half the body length.

Fifth legs with few surface spinules; the two

apical setae of the distal segment and the

two setae on the inner expansion of the basal

segment very unequal, the outer one of the

latter pair the shortest; accessory seta of the

distal segment arising from the outer mar-

gin, inside and close to the base of the outer

seta. Total length, 0.45-0.55 mm.
Male.—Considerably smaller than the fe-

male; genital segment distinctly divided into

two nearly equal portions; first antennae pre-

hensile, the third segment considerably en-

larged, with a fingerlike process on its pos-

terior margin; fifth legs similar to those of

the female, but much smaller. Total length,

0.35 mm.
Remarks.—This species may be recognized

by its minute size, and in living specimens by

the bright red patches on the head. This is

the first record at Woods Hole, but Williams found it in Charles-

town Pond on the shore of Narragansett Bay.

ECTINOSOMA CURTICORNE Baeck

FiGUBH 119

Ectinosoma curticorne Boeck, Forh. Vid.-Selsk.

Christiania, 1872, p. 45.—Sars, Crustacea of

Norway, vol. 5, p. 36, pi. 20, fig. 1, 1904.

Occurrence.—Two females from Oyster

Pond, Falmouth, July, 1896; two females

from same pond, July, 1926.

Distribution.—Scottish coast (T. Scott)
;

Norwegian coast (Sars); Spitzbergen,

Franz Josef Land, Nova Zembla (T. Scott)
;

mouth of Yana River, Siberia (Sars)
;

North Sea (Timm) ; Jadebusen (Poppe)
;

Chesapeake Bay (Wilson) ; Charlestown

Pond (Williams); Woods Hole (Sharpe).

Color.—Body dark reddish brown, often

inclined to yellow ; a conspicuous dusl^y pig-

ment spot just inside the base of each first

antenna, near the lateral margin of the head.

Female.—Body spindle-shaped, the greatest width in front of the

middle; rostral plate short and blunt; fifth segment as wide as the

I'luunE 119.

—

Ectinosoma
curticorne: a, Female,

dorsal (after Sars) ; 6,

female, fifth leg
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fourth and the same width as the genital segment ; caudal rami twice

as long as wide and only slightly divergent, the first inner apical seta

one-sixth as long as the second, which is half as long as the body.

Fifth legs with several transverse rows of slender spinules across the

surface of both segments; distal segment unequally trilobate, its

setae elongate, with short plumes ; three accessory setae arising from
the posterior surface near the base of the segment, the middle one the

longest. Total length, 0.6-0.75 mm.
Male.—Unknown.
Remarks.—This small species is evidently a northern form and

widely distributed; it can be recognized most easily by the dark pig-

ment marks near the bases of the

first antennae.

ECTINOSOMA ELONGATUM G. O. Sars

Figure 120

Ectinosoma elongatum Saes, Crustacea of

Norway, vol. 5, p. 32, pi. 18, fig. 1,

1904.

Occurrence.—Eight females were

washed out of dredged sand from
the sea bottom between Gay Head
and No Mans Land, July, 1927.

Distribution.— Norwegian fiords

(Sars).

Color.—Body a light yellow, more
or less tinged with brown, but with-

out any definite pigment markings.

Female.—Body elongate, the

greatest width at the center; ros-

trum narrow, spoon-shaped, and
nearly horizontal; caudal rami as

long as anal segment, but seeming longer because the anal segment is

deeply incised posteriorly. First antennae very slender, 6-segmented

;

exopod of second antenna reaching beyond the tip of the endopod.

Fifth legs of medium size, the distal segment longer than wide and
somewhat oblique, with a transverse row of spinules across its base,

and just distal to these the accessory seta. The three setae at the tips

of the lobes are very unequal, the inner one the shortest, the middle
one three times as long, all minutely plumed. Inner expansion of

basal segment narrow, reaching beyond the center of the distal seg-

ment, its inner apical seta the longer. Total length, 0.8-0.95 mm.
Male.—Unknown.
Remarks.—This is the first record of the species outside of the

locality where Sars obtained it. It can be most easily recognized by

Figure 120.

—

Ectinosoma elongatum:
a. Female, dorsal ; 6, female, fifth

leg
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the form of the fifth legs, and is evidently a bottom species, living in

the sand at moderate depths.

Genus MICROSETELLA Brady and Robertson, 1873

Body slender and compressed laterally; urosome as wide as

metasome; head fused with first segment; urosome 4-segmented

in female, apj)arently 6-segmented in male, the genital segment

being completely divided. First antennae slender, elongate, geni-

culate in male, with two elongate aesthetasks; exopod of second

antennae 3-segmented; first four pairs of legs with 3-segmented

rami; fifth legs 2-segmented, distal segment imperfectly trilobate,

with 3 setae, inner expansion of basal segment with 2 setae.

KEY TO THE SPECIES (BOTH SEXES)

1. Caudal setae shorter than body ; setae on inner expansion of

basal segment of fifth legs very unequal in length iiorvegica (p. 176)

Caudal setae nearly twice as long as body ; setae on inner expan-

sion of basal segment of fifth legs equal in length rosea (p. 177)

MICROSETELLA NORVEGICA (Boeck)

Figure 121

Setella norvcgica Boeck, Forh. Vid.-

Selsk Christiauia, p. 281, 1864.

Microsetella norvegica Sars, Crustacea

of Norway, vol. 5, p. 44, pi. 24,'» 1904.

Occurreyice.—Ten females from

surface tow in Vineyard Sound.

Distnhution.— British Isles

(Brady) ; Atlantic Ocean (Brady

and Robertson) ; Arctic Ocean

Mrazek) ; Mediterranean (Car,

Steuer, Grandori, Pesta) ; tropical

Pacific (A. Scott) ; Red Sea, In-

dian Ocean (Thompson and Scott)
;

Narragansett Bay (Williams).

Color.—Body yellowish white

and transparent, without pigment

markings.

Female.—B o dy almost linear

and strongly compressed; head

flattened dorsally; rostrum short and turned abruptly downward;
segments of urosome with transverse rows of minute spinules ; caudal

rami about as wide as long, divergent, the second inner apical seta

three-fourths as long as the body. Inner expansion of basal seg-

FiGUitE 121.

—

Microsetella norvegica: a.

Female, dorsal (after Sars) ; &, female,

fifth leg ; o, male, first antenna

'» This plate bears the label Microsetella atlantica and was not changed to agree with
the text.
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ment of fifth leg reaching tip of distal segment, its outer seta twice

the length of the inner one; inner seta of distal segment one-eighth

as long as the other two, which are about equal. Total length, 0.4-

0.5 mm.
Male.—Smaller than female; genital segment completely divided

at the center; caudal rami a little wider than long; first antennae

geniculate, the distal portion made up of the last two segments;

fifth legs like those of the female. Total length, 0.3-0.4 mm.
Remarhs.—This minute species is common throughout the entire

Atlantic; it may be distinguished by its minute size and the fact

that the body is laterally compressed and usually lies upon its side,

MICROSETELLA ROSEA (Dana)

FlGUKE 122

Canthovamptus roseus Dana, United States Exploring Expedition, 1838-1842

(Wilkes), vol. 14, Crustacea, p. 1189, 1853, pi. 83, fig. 10, 1855.

Microsetella rosea Gies-

BRECHT, Fauna und Flora

des Golfes von Neapel,

vol. 19, p. 554, pi. 44, 1892.

Occurrence.—T en f e -

males taken in surface

tow in Woods Hole Har-
bor, July, 1926.

Dist7%ution.—Sulu Sea
(Dana) ; Naples (Gies-

brecht)
; English seas

(Brady); Woods Hole
Harbor (Fish).

Color.—Body transpar-

ent, with a decided rosy or

reddish tinge, which is

deepest anteriorly and
gradually fades away
posteriorly.

Female.—Body as strongly compressed as in the preceding species

and nearly twice the size; second, third, and fourth metasome seg-

ments and the three abdominal segments with tranverse rows of

spinules near the anterior margins ; second inner apical seta of each
caudal ramus nearly twice the body length. Inner expansion of
basal segment of fifth legs reaching the tip of the distal segment, its

apical setae about equal in length, its outer process very plump with
two rows of small spinules running longitudinally; distal segment
with an accessory seta on the posterior surface near the center. Total
length, 0.65-0.85 mm.
Male.—Unknown.

Figure 122.

—

Microsetella rosea: a. Female, dorsal
(after Giesbrecht) ; }), female, fifth leg; c, female,
first antenna
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Remarks.—This species can be recognized by the combination of

rosy color, strong lateral compression, and elongate caudal setae.

It is apparently a surface species and has thus far been taken only

in surface tows.

ARENOSETELLA, new genus

Body slender and slightly compressed laterally; metasome scarcely

wider than urosome; head fused with first segment; rostrum short

and deflexed; sides of cephalothorax turned downward, partly cov-

ering the mouth parts and the bases of the swimming legs; genital

segment not divided ; urosome 4-segmented in female, 5-segmented in

male, the anal segment armed on the dorsal surface with a pair of

small curved claws, arranged like the jaws of a pair of pliers and

working horizontally; caudal rami short, their inner apical setae

elongate.

First antenna 5- or 6-segmented, slender, with a terminal aesthetask

as long as the entire antenna; exopod of second antennae 3-seg-

mented, the end segment the longest; mandibles with a very large

palp, its distal segment spatulate, somewhat bifid at the tip, and

armed with exceptionally long setae, its outer ramus rudimentary

and destitute of setae. First maxillae simple, with a 2-lobed setifer-

ous palp; second maxillae very large and tipped with seven long

setae, three of which are denticulate; maxillipeds stout, with two

terminal claws and two accessory spines. First four pairs of legs

with 3-segmented rami, the endopods longer than the exopods; fifth

legs 2-segmented, the inner expansion of the basal segment with two

setae, the distal segment 3-lobed, with three setae. A single ovisac.

Genotype.—Arenosetella syinicauda.^ new species.

Remarks.—This genus is closely related to Mier'osetella but differs

enough in its anatomical details to warrant generic distinction. The

two pairs of antennae, the mouth parts, especially the maxillipeds,

and the dorsal claws on the anal segment of the abdomen are dis-

tinguishing characters. Furthermore, both the known species of

Microsetella are pelagic in their habits, being always found at or near

the surface. In marked contrast the present genus actually lives

within the bottom sand and seldom comes out to swim about freely.

Its powers of locomotion are practically confined to crawling about

in the sand, and its motion when swimming is sinuous and worm-
like, rather than the jerky progress characteristic of most copepods.

KEY TO THE SPECIES (BOTH SEXES)

1. Claws on dorsal surface of anal segment simple, separated at

base, and without accessory spines spinicauda (p. 179)

Claws on dorsal surface of anal segment bifid, fused at base, and

each armed with an accessory spine fissilis (p. ISO)
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ARENOSETELLA SPINICAUDA, new species

Plate 2, or-l

Occwrrence.—Fifty specimens, including both sexes, were washed

out of the sand on the Buzzards Bay bathing beach at Woods Hole

(male holotype, U.S.N.M. No. 63421) ; 10 females were washed out

of the sand on the shore of Cape Cod Bay at the Dennis bathing

beach; 2 females washed from the shore sands of Katama Bay,

Marthas Vineyard.

Color.—Body transparent and colorless, without pigment mark-

ings.

Female.—Body seven and one-half times as long as wide, slightly

tapered posteriorly; cephalothorax as long as the second and third

thoracic segments combined, scarcely narrowed anteriorly and not

vaulted dorsally ; urosome more than half the length of the metasome,

without spinules. Genital segment not divided, considerably longer

than the first abdominal segment; anal segment short, twice as wide

as long, with a pair of claws on its dorsal surface, close together, one

on either side of the midline near the posterior margin of the seg-

ment. The bases of the claws are separated by a short space, are

articulated to the surface of the segment, and the claws curve back-

ward over the caudal rami, just reaching the tips of the latter. The

caudal rami are as wide as long and quadrangular, the inner apical

seta longer than the urosome, the next seta half as long, and both of

these setae jointed near the base.

The first antennae are very slender, and, if we include the terminal

aesthetask, are longer than the cephalic segment. The basal segment

is slightly enlarged and the rest of the antenna is turned outward

at an angle with it; the second and third segments are setose on the

anterior margin, the other segments only sparsely so; the second

segment carries an aesthetask, which reaches beyond the tip of the

antenna, and the end segment is tipped with another aesthetask, as

stout as the segment itself and as long as the whole antenna.

The second antennae are exceptionally large and curl up over the

dorsal surface of the head; the endopod is 3-segmented, the middle

segment a little longer than either of the others, the terminal seg-

ment spatulate, with a pectinated spine on the inner margin, 4 stout

terminal spines, and a minute spinule on the outer margin. The inner

terminal spine is twice the diameter of the others and is jointed near

the middle ; all four of these spines are sparsely pectinated. The exo-

pod is 3-segmented, the end segment as long as the two basal seg-

ments combined and tipped with two unequal setae, with three short

hairlike setae in a transverse row across the center of the segment.

The rami of the first four pairs of legs are very slender, the exo-

pods reaching the tip of the middle segment of the endopods and
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fringed with small spines on their outer margins. The terminal

segment of the fifth legs reaches for more than half its length be-

yond the tip of the inner expansion of the basal segment; it is im-

perfectly 3-lobed at the tip and armed with three long setae, of which

the middle one is much the shortest; the inner expansion of the

basal segment is narrow, squarely truncated, and tipped with two

very unequal setae. Total length, 0.3-0.4 mm.
Male.—Body a little shorter than that of the female ; cephalic seg-

ment quadrangular, as wide anteriorly as posteriorly; genital seg-

ment no longer than the first abdominal segment; dorsal claws of

anal segment enlarged at the base and strongly curved. First an-

tennae stouter than in the female, the aesthetask on the third seg-

ment widened and flattened and irregularly bent; second segment
densely setose on its anterior margin and sharply bent. Fifth legs

like those of the female but a little smaller. Total length, 0.28-0.35

mm.
Remarhs.—This species may be distinguished by the presence of

the two dorsal claws on the anal segment and by the long and slender

first antennae. It appears to live within the sand, for it can only be

obtained by digging up the sand to the depth of an inch or more and
washing it thoroughly. Further examination will probably reveal

its presence in the sands of many of the other beaches within the

present area.

ARENOSETELLA FISSILIS, new species

Plate 2, m-p

Occurr^cnce.—Four females were washed from the beach sands of

the Buzzards Bay bathing beach at Woods Hole in August, 1927.

The female holotype is U.S.N.M. No. 63422.

Color.—Body transparent and colorless, without pigment markings.

Female.—Body of the same general shape as in the preceding

species, but eight times as long as wide, and not tapered so much
posteriorly; cephalothorax one-third longer than the second and
third segments combined, projecting in rounded knobs at the anterior

corners outside the bases of the first antennae ; rostrum long, narrow,
and tongue-shaped, carried horizontally and projecting beyond the

middle of the second antennal segment. Fourth metasome segment
a little longer than the third, and much longer than the fifth; uro-

some two-thirds as long as the metasome; genital segment undivided
and one-half longer than the basal abdominal segment ; anal segment
a little less than twice as wide as long, its dorsal claws very different

from those of sinnicauda. The bases of the two claws are completely

fused on the midline, and not so evidently articulated with the dorsal
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surface of the segment. Each claw is swollen basally and narrowed

distally ; the basal portion is armed with a slender spine on the dorsal

surface nearer the outer margin ; the slender terminal portion is split

for its entire length into two strongly curved rami, whose tips reach

beyond the ends of the caudal rami. The specific name flssilis (split)

alludes to this division of the terminal portion of the claws. Both

of the end setae of each caudal ramus are jointed near the base, and

the inner one is more than half as long as the entire body. The basal

segments of the first antennae are stout and the second segment is

more like that of the male in spinicauda, densely setose along its

anterior margin. In the second antemiae the exopod is very slender

and is tipped with two small subequal setae; the endopod is also

quite slender, its end segment has two smooth spines on its imier

margin, and five at the tip, no one of which is either enlarged or

jointed. The swimming legs are similar to those of the preceding

species, but the exopods do not have the fringe of spines along their

outer margins; the fifth legs are a little smaller but no different in

pattern, except that the middle apical seta of the distal segment is

proportionally longer.

Total length, 0.35-0.45 nmi.

Male.—Unknown.
Remarhs.—This species is a little larger than spinicauda and can

be distinguished at once by the split claws on the dorsal surface of

the anal segment. It is not so common as the preceding species and

was found only in the single locality recorded above. The dorsal

claws are relatively much larger and must render efficient service as

prehensile organs.

Family HARPACTICIDAE

Genus HARPACTICUS Milne Edwards, 1838

Body either compressed or somewhat depressed, and tapered

posteriorly; head fused with first segment; rostrum curved down-

ward and bluntly rounded; urosome 4-segmented in female, 5-seg-

mented in male; caudal rami short and divergent, one of the terminal

setae considerably elongated ; a single ovisac. First antennae 8- or 9-

segmented, geniculate in the male, the last segment of the proximal

portion swollen and forming the hand of a chela, whose dactylus is

the terminal portion of the antenna; exopod of second antennae

2-segmented ; first legs with a 2-segmented exopod and a 3-segmented

endopod ; rami of second, third, and fourth legs 3-segmented, second

endopod modified in male ; fifth legs 2-segmented, well developed in

female, the basal segment rudimentary in male.
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KBTSr TO THE SPEX^IES

FEMALES

1. Basal segment of first endopod shorter than basal segment of

exopod ; distal segment of fifth legs twice as long as wide 2

Basal segment of first endopod as long as basal segment of

exopod or longer ; distal segment of fifth legs only one-half

longer than wide 3

2. Hand of maxilliped chela twice as long as wide, with a large

spiniform process on its palmar margin at distal end tenellus (p. 182)

Hand of maxilliped chela little longer than wide, without a

spiniform process gracilis (p. 183)

8. Body strongly compressed, more than four times as long as wide

;

inner expansion of basal segment of fifth legs with 3

setae chelifer (p. 185)

Body somewhat depressed, less than three times as long as wide

;

inner expansion of basal segment of fifth legs with 4

setae uniremis (p. 186)

MALES

1. Exopod of third legs much enlarged and considerably longer than

endopod, with elongated, coarse spines 2

Exopod of third legs little enlarged, and no longer than endopod,

with relatively short, slender spines 3

2. Body strongly compressed, fourth segment scarcely wider than

fifth, with inconspicuous epimeral plates chelifer (p. 185)

Body somewhat depressed, fourth segment one-half wider than

fifth, with prominent pointed epimeral plates uniremis (p. 186)

3. Basal segment of second endopod four times as long as wide;

hand of maxilliped chela with a spiniform process tenellus (p. 182)

Basal segment of second endopod twice as long as wide ; hand of

maxilliped chela without a process gracilis (p. 183)

HAEPACTICUS TENELLUS G. O. Sars

Figure 123

Harpacticus tenellus Saes, Crustacea of Norway, vol. 7, p. 49, pi. 30, 1920.

Occurrence.—Twenty males and females found among algae in

the Eel Pond at Woods Hole, June, 1925 ; three females from among
algae in Katama Bay, Marthas Vineyard, July, 1925.

Distribution.—Norwegian coast (Sars).

Color.—Body quite transparent, of a uniform whitish gray,

slightly washed with olive-brown along the grooves between the seg-

ments, but without definite pigment markings ; eye dark ruby red.

Female.—Body somewhat depressed, the epimeral plates of the

metasome segments very inconspicuous ; fifth segment nearly as wide
as the fourth; urosome segments with smooth posterior margins;
caudal rami quadrangular, wider than long. First antennae 9-seg-

mented, the terminal portion (five distal segments) scarcely longer

than the fourth segment; hand of maxilliped chela twice as long as

wide, with a large spiniform process on its inner margin near the
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base of the dactylus. Exopod of first leg slender and tipped with

three siibequal denticulate claws and a slender seta; inner seta of

basal expansion of fifth legs much shorter than the others. Total

length, 0.5-0.65 mm.
Male.—A little larger than the female with a narrower urosome;

hand of chela on first antenna much longer than wide and only

moderately swollen, the dac-

tylus simple. Exopod of third

legs widened a little but not

lengthened, the basal segment

scarcely longer than the second

segment, the distal segment

with four long and rather slen-

der spines. The spiniform

process of the maxilliped chela

is slender and more sharply

pointed than in the female.

The fifth legs are reduced in

size but the inner apical seta

of the distal segment is as

large as the outer, while the

basal segment is very small

and not at all expanded on

the inside, and without setae.

Total length, 0.55-0.7 mm.
Remarks.—This species can

be told by the spiniform proc-

ess on the hand of the maxilliped chela, and by the fact that the endo-

pod of the first legs only reaches the tip of the basal segment of the

exopod. It has never before been reported from American waters.

HARPACTICUS GRACILIS Claus

FiGtJEB 124

Harpacticus gracilis Claus, Die frei lebenden Copepoclen, p. 135, pi. 19, 1863.

—

Saes, Crustacea of Norway, vol. 5, p. 52, pi. 30, fig. 1, 1904.

Occwrence.—Both sexes obtained in considerable abundance in

the Eel Pond, Woods Hole ; in two of the brackish ponds on Chap-

paquiddick Island; Penzance Pond, Woods Hole; Oak Bluffs Pond,

Sengekontacket Pond, and Nashaquitsa Pond, Marthas Vineyard;

Great Pond and Waquoit Bay, Falmouth; French Watering Place

on Naushon Island; Quissett Pond, Falmouth.

Distribution.—British Isles (Boeck, Brady) ; Kiel Bay (Gies-

brecht) ; Mediterranean (Claus) ; Norwegian coast (Sars) ; Adriatic

(Grandori, Pesta) ; Gulf of Genoa (Brian).

Figure 123.

—

Harpacticus tencUus: a, Fe-

male, dorsal (after Sars) ; b, female, fifth

leg ; c, male, fifth leg ; dj male, maxilliped
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Color.—Body semitransparent, washed with a faint tinge of

creamy yellow, and with transverse bands of reddish brown on the

dorsal surface arranged as follows : One over the mouth shorter than

the others; one on the first and one on the second thoracic segment,

reaching almost to the lateral margins; one on each side of the

fifth segment but not meeting on the midline; much wider bands

covering the posterior half of the first and second abdominal seg-

ments and extending entirely around the body; these bands are

wider on the sides and narrow on the dorsal and ventral surfaces. On
the ventral surface also the various appendages are outlined in light

brown and the grooves be-

hind the first and second

legs are dark reddish
brown. The eggs are
creamy yellow, with red-

dish centers; no eye is visi-

ble.

Female.—Bodysomewhat
depressed, the e p i m e r a 1

plates of the metasome

rather prominent and an-

gular at their posterior

corners; fifth segmentmuch
narrower than the fourth;

caudal rami considerably

wider than long; urosome

segments with smooth pos-

terior margins. First an-

tennae 9-segmented, the
distal portion (last 5 seg-

ments) about one-third as

long as the proximal part;

hand of maxilliped chela stout and without a spiniform process; exo-

pod of first legs tipped with three subequal denticulate claws, with a

long slender seta at the inner corner, and a much shorter one at the

outer corner. Inner expansion of basal segment of fifth legs with

four denticulate setae, the inner one not reduced in size, distal seg-

ment oblong, its outer margin with a continuous fringe of cilia, its

inner margin with scattered hairs. Total length, 0.5-0.66 mm.
Male.—^\\gh.t\y larger than the female ; hand of chela on first an-

tennae ovoid, only moderately swollen, with a simple dactylus.

Exopod of third leg curved strongly inward, its basal segment a

little longer than the second segment, the distal segment oblique

at its tij), its spines wide, but relatively very short, the seta at the

Figure 124.

—

Harpacticus gracilis: a. Female, dor-

sal (after Sars) ; 6, female, fifth leg; c, male,

fifth leg ; d, male, maxilliped
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inner distal corner elongated and plumose. Fifth legs very small,

distal segment club-shaped, the three outer setae spiniform; basal

segment without inner expansion. Total length, 0.55-0.7 mm.
Remarks.—^When alive, and even after preservation in formalin,

this species can be recognized by the transverse bands of reddish

brown on the dorsal surface. It has not been reported before from

our Atlantic coast. Found in fresh, brackish, and salt water.

HARPACTICUS CHELIFER (Muller)

Figure 125

Cyclops chelifer Mulleir, Zoologiae Danicae prodromus, no. 2413, 1776.

Harpacticus chelifer Saes, Crustacea of Norway, vol. 5, p. 49, pis. 27, 28, 1904.

Occurrence.—At Little Harbor, Woods Hole, amid the eelgrass,

September, 1881 ; in limited numbers in Penzance Pond, Woods Hole;

Green Pond, Falmouth;

two of the brackish-water

ponds on Chappaquiddick

Island; Nashaquitsa Pond
and Farm Pond, Marthas

Vineyard; French Water-

ing Place, Naushon Is-

land; in surface tow at

Menemsha Bight, Marthas

Vineyard.

Distrihution.—B r i t i s h

Isles (Brady) ; Kamchatka
(Poppe) ; North Sea
(Timm)

; coast of France

(Canu) ; Franz Josef Land
(T. Scott); Ceylon (A.

Scott); Helgoland
(C 1 a u s) ; Mediterranean

(Giesbrecht, Pesta) ; Bo-

husliin (Cleve) ; Arctic

Ocean (Mrazek)
; Indian Ocean (Thompson and Scott) ; New Zea-

land (Thomson) ; Jan Mayen (Koelbel) ; Nova Scotia (Wright)
;

Gulf of St. Lawrence (A. Scott)
;

Chesapeake Bay (Wilson)
;

Charlestown Pond, R. I. (Williams); Woods Hole (Sharpe, Fish).

Color.—Body a light yellow, fairly opaque, without pigment

markings.

Female.—Cephalo!horax large and deep, with a conspicuous ros-

trum ; epimeral plates of the following segments rounded and closely

appressed to the sides of the metasome; urosome less than half the

FicnRE 125.

—

Harpacticus chelifer: a. Female,

dorsal (after Sars) ; 6, male, fifth leg ; c, fe-

male, fifth leg
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length of the metasome; caudal rami longer than wide. First an-

tennae 8-segmented ; chela of maxillipeds very powerful and almost

spherical, armed with coarse spines. Exopod of first legs tipped

with three subequal pectinate claws, with no spines or setae; basal

expansion of fifth legs with only three marginal setae; distal

segment with five setae, the inner one very small. Total length,

0.75-1 mm.
Male.—Larger than the female, with a narrower urosome ; chela of

first antennae with an almost spherical hand and a simple dactylus.

Exopod of third leg exceptionally large, its basal segment as long

as the two distal segments combined, all three armed with long thick

spines, and fringed with small teeth on their outer margins. Basal

segment of fifth legs rudimentary, without an inner expansion

;

distal segment elongate, quadrangular, its inner apical seta short.

Total length, 0.9-1.1 mm.
Remarks.—This species, like the preceding, is very well distributed

through the present area. It may be recognized by its larger size, by

the absence of the transverse dorsal bands and all other pigment

markings, and by the swollen chela on the maxillipeds.

HARPACTICUS UNIREMIS Kri0yer

Figure 126

Harpacticus uniremis Kr0yer, Gaimard's voyage en Scandinavie, Atlas, pi. 43,

fig. 1, a-p, 1845.

—

Sars, Crustacea of Norway, vol. 5, p. 51, pi. 29, 1904.

Occurrence.—Both sexes were obtained in large numbers from

Quisset Pond, Falmouth, and Penzance Pond, Woods Hole, in July,

1925.

Distrihution.—^v'lti^h. Isles (Brady) ; Kiel Bay (Giesbrecht)
;

Mediterranean (Glaus) ; Norwegian coast (Sars, Kr0yer) ; Arctic

Ocean (Wille^T^) ; Adriatic (Pesta, Grandori) ; Polar islands, Scottish

coast (T. Scott) ; Bering Sea (Poppe) ; Gulf of Genoa (Brian)

;

Narragansett Bay (Williams).

Color.—Body yellowish gray, showing a variable greenish tinge,

with transverse bands of orange-yellow on the dorsal surface, not

reaching the lateral margins; two bands on the cephalothorax, one

band at each of the posterior margins of the second, third, and fourth

metasome segments and the second and third abdominal segments, and
a small spot on either side of the genital segment close to the lateral

margin.

Female.—Body somewhat depressed, with the epimeral plates of

the metasome expanded laterally, their posterior corners forming an

acute angle; fifth segment but little narrower than the fourth;

urosome segments with a fringe of coarse spinules on their posterior

margins on the ventral surface; caudal rami wider than long, with
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convex margins. First antennae 9-segmented ; exopod of first legs

tipped with four small denticulate claws, increasing in length in-

wardly, and inside of these two or three slender naked setae. Inner

expansion of basal segment of fifth leg with 4 thick setae and a trans-

verse row of spinules on its anterior surface; distal segment rather

pointed, its inner marginal spine

large and stout. Total length, 1.1-

1.25 mm.
Male.—Larger than the female;

hand of chela on first antennae rather

small and deeply lobed on its anterior

margin, the dactylus hatchet shaped,

with an accessory outer spine. Exo-

pod of third legs nearly as strongly

developed as in chelifei^ but the basal

segment is much shorter than the other

two combined and the distal segment

carries four spines instead of three.

The inner apical seta of the distal

segment of the fifth legs is as large as

the others and plumose. Total length,

1.25-1.35 mm.
Remarhs.—This is one of our largest harpactids, and can be told

when alive by the transverse orange bands. Those on the abdomen
are more persistent in preservatives and may be readily seen after

the others have disappeared. Brian has given excellent figures of

many development stages of this copepod in Studi del Laboratorio

Marino Genova, 1921 (pp. 62-63).

Figure 126.

—

Harpacticus uniremis:

a, Male, second endopod ; b, male,

fifth leg ; c, female, fifth leg

ZAUSODES, new genus

Body much depressed, short and broad, the metasome much wider

than the urosome, its segments expanded laterally into epimeral

plates ; fifth segment shorter than the fourth, but with well-developed

plates; genital segment distinctly divided and somewhat widened,

each half with epimeral plates ; abdomen 3-segmented, segments very

short and more or less telescoped ; caudal rami wider than long, with

short terminal setae. Kostrum broad and somewhat truncate at the

tip ; first antennae 8-segmented, the last four segments (terminal por-

tion) very short in female, much longer and strongly prehensile in

the male; second antennae well developed, the terminal segment
tipped with geniculate setae, the exopod slender and 1-segmented;
mandible with a large tripartite tooth at the outer corner, palp
biramose; maxillipeds strong and of normal structure.
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First legs with 2-segmented rami, both tipped with claws; thf.

three succeeding pairs stout, with 3-segmented rami; fifth legs ex-

tended laterally, 2-segmented, the inner expansion of the basal seg-

ment narrow in the female, but fused across the midline in the male.

A single ovisac, large and considerably flattened.

Genotype.—Zausodes arenicolus^ new species,

Reiriarhs.—This genus resembles in many particulars the one estab-

lished by Goodsir in 1845 and called Zaus. But the fifth segment is

only a little narrower than the fourth and carries well-developed

e2)imeral plates, there is no trace of the dense ciliation on any of the

appendages, and there are so many structural differences in the

mouth parts, especially the maxillipeds, that it must be separated

and established as a new genus. Only a single species has been found

within the present area, but others will probably appear as the beach

sands are more carefully examined.

ZAUSODES ARENICOLUS, new species

Plate 3

Occurrence.—About 200 specimens, including both sexes and de-

velopment stages, were washed from the sand on the shore of Katama
Bay, Marthas Vineyard, August 5, 1927 (male holotype, U.S.N.M.

No. 63423). A few were also obtained from the sand of the southern

beach of Marthas Vineyard, beneath the Atlantic surf.

Color.—Body semitransparent and without pigment markings;

eggs bluish, sometimes inclined to brownish; no eye visible.

Female.—Metasome about the same width throughout, the lateral

epimeral plates with sharp posterior corners; fifth segment a little

reduced in length and width, its epimeral plates with bluntly rounded

corners. Urosome one-third as long as metasome, its epimeral plates

much reduced and inconspicuous ; caudal rami as wide as long, their

bases covered by the dorsal plate of the anal segment, their apical

setae comparatively short, the inner one about twice the length of

the outer; anal segment twice the length of the penultimate segment,

with rounded posterior corners. Rostrum large, broadly rounded at

the tip and well defined at the base. First antennae slender, the

four basal segments fairly long, the four terminal ones very

short, all well armed with setae, and the fourth segment carrying

an aesthetask twice the length of the terminal portion of the an-

tenna. Second antenna with its proximal segment distinctly divided

and much longer than the distal segment; the latter is tipped with

three long geniculate setae about equal in length, and has two or

three small spines on its inner margin, and a small spine and a short
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seta on the outer margin. The exopod of this antenna is linear and

1-segmented, and is attached to the side of the proximal endopod

segment some distance in front of where it is divided; it is tipped

with two small subequal setae. The mandible has a stout mastica-

tory blade armed with five small inner teeth and an elongated, 3-

lobed tooth at the outer corner ; the palp is biramose. the two rami

some distance apart and of about equal length. The palp of the

first maxilla is also biramose, the rami fused at their bases ; the sec-

ond maxilla has three digitiform processes inside the terminal claw.

The maxillipeds are powerfully developed and are made up of two

segments and a terminal claw ; the basal segment has a tuft of hairs

on each lateral margin and a seta near the distal end on the ventral

surface; the second segment is the same length as the first, is slightly

swollen through the center, and carries a small seta on the inner

margin near the distal end; the terminal claw is slender and about

as long as the second segment, without an accompanying bristle.

Both rami of the first legs are 2-segmented ; the basal segment of

the exopod has a spine and a fringe of short hairs on the outer mar-

gin, the distal segment is three times as long as the basal and

enlarged at the tip, where it ends in three short claws of equal

length, curved outward, and a smaller fourth one curved in the

opposite direction. The basal segment of the endopod is four times

as long as the distal segment; the latter is subspherical and tipped

with two equal curved claws. The rami of the three following pairs

of legs are 3-segmented, the two basal segments of the second and

third exopods often fused, but distinctly indicated by the armature.

The basal segment of the second endopod is without a seta, the mid-

dle segment has one and the terminal segment two on the inner

margin. The basal segment of the third and fourth endopods has

one inner seta, the middle segment has none, the end segment of the

third leg has two inner setae, of the fourth leg only one seta. The

spines of the exopods are perfectly smooth and show no trace of

dentation, ciliation, or pectination; and the same is true of the ter-

minal claws of the first legs. There is thus a complete absence of

the brushlike or comblike series of cilia so characteristic of the

genus ZaviS.

In the fifth legs the inner expansion of the basal segment is com-

paratively narrow and does not reach the center of the distal seg-

ment ; it has one terminal seta and two on the inner margin, the three

some distance apart and the intervening margin fringed with

spinules. The distal segment is twice as long as wide, considerably

tapered distally, with a terminal seta and spine, two spines on the

outer and one on the inner margin. Both segments are covered on

71937—32 14
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the anterior (ventral) surface with rows of small spinules running

in many directions. Total length, 0.4-0,6 mm.
Male.—Considerably smaller than the female but of similar form;

fifth segment with even more prominent epimeral plates; genital

segment divided, both halves and the two basal segments of the

abdomen with small epimeral plates; caudal rami like those of the

female. Rostrum shorter and wider and fringed with minute hairs

;

first antennae strongly prehensile, the fifth and sixth segments swol-

len into the hand of a chela, the dactylus being formed by the last

two segments. In pairing the male extends these antennae their

full length laterally and grasps the female on the dorsal surface in

the groove between the cephalic and second segments with the claw

of each chela.

The first legs are more slender than those of the female, and the

exopod is not enlarged at the tip; the exopods of the third and

fourth legs are armed with rows of small spinules on the anterior

surface, but neither ramus shows any sex modification. In the fifth

legs the basal expansions are much reduced in length but extend

inward to the midline where the two are fused together; each is

armed with two large setae widely separated; the distal segment

has two terminal setae, three on the outer and one on the inner

margin, all about equal in size. Total length, 0.25-0.35 mm.
Remarks.—This copepod was very abundant in the sand of

Katama Bay ; in spite of its depressed form it is very active, crawls

about over the sand grains rapidly, and can swim with considerable

agility. The ovisac is more than half the size of the body and

extends far beyond the tips of the caudal setae.

Genus ZAUS Goodsir, 1845

Body short, broad, and rather strongly depressed ; metasome much
wider than urosome, its segments except the fifth expanded laterally

into epimeral plates; anterior segments of urosome also expanded

laterally
;
genital segment divided ; urosome 4-segmented in female,

5-segmented in male; caudal rami short and lamellar. First an-

tennae 9-segmented in female, 6-segmented and chelate in male;

maxillipeds stout and strongly chelate. First exopod 2-segmented

and much longer than the endopod ; the latter and both rami of the

three following pairs of legs 3-segmented. Fifth legs 2-segmented,

the basal expansion short, but reaching the midline in the female,

almost lacking in the male; distal segment large and more or less

extended laterally beyond the body margin. Spines and claws of

the antennae and swimming legs conspicuously ciliate, dentate, or

pectinate. A single large ovisac. One species found here.
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ZAUS GOODSIRI Brady

FlGtTRE 127

Zatis goodsiri Bkady, A monograph of the free and semiparasitic Copepoda of

the British Islands, vol. 2, p. 156, pi. 66, figs. 10-13, 1880.—Saks, Crustacea

of Norway, vol. 5, p. 59, pi. 35, 1904.

Occurrence.—A male and a female were washed from the sands

of the bathing beach at Dennis, on the north shore of Cape Cod,

August, 1927.

Distribution.—British Isles (Brady) ;
Helgoland (Claus)

;
Arctic

Ocean (T. Scott) ; Norwegian coast (Sars) ; Polar islands north of

Grinnell Land (Sars).

Color.—Body dark yellow, with a broad reddish-brown trans-

verse band across the thorax behind the head; eye deep red tinged

with brown.

FiGDKB 127.

—

Zaus goodsiri: a, Femalt, dorsal; h, female, fifth leg; o, male,

first antenna ; d, second antenna ; e, fifth leg ; /, maxillipcd

Female.—Body much depressed, the integuments incrusted; ce-

phalic segment broad and much longer than the free thorax ; epimeral

plates of the latter tongue-shaped ; fifth segment much narrowed and

without lateral plates. Urosome two-thirds as long as metasome;

anal segment very short and deeply cleft ; caudal rami twice as long

as wide, with a small dentiform process at the outer distal corner;

apical setae only half the length of the urosome. First antennae

short and stout; exopod of second antennae 2-segmented, with five

setae; spines of distal segment of endopod with a fringe of short

cilia on the outer margin. Maxilliped strongly developed, the hand

ovoid, more than twice as long as wide, the dactylus short and stout.

Claws on the first legs and spines on all the exopods fringed with

short cilia only, not fimbriated. Fifth legs very large, basal expan-

sion lamellar, truncated at the tip, with four setae, the second outer
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one very long and slender, the two inner ones broad and spinelike;

distal segment oblong-oval and densely hirsute, with five setae. Total

length, 1.25-1.5 mm.
Male.—Smaller than the female, with the urosome 5-segmented;

anal segment as long as the one preceding it and cleft nearly to its

base ; caudal rami a little longer than wide, with a dentiform process

at the outer corner as in the female ; terminal setae relatively longer.

First antennae 6-segmented, third segment no longer than basal seg-

ment and as wide as long, fifth segment longer and wider than the

third, end segment very short, strongly curved and swollen at its tip.

The end segment of the second antenna has five slender geniculate

setae and one long, stout spine at the apex, two spines on the inner

and one on the outer margin, and a row of slender spinules across the

dorsal surface ; the spines are fringed with short cilia on their outer

margins. The exopod is 2-segmonted, the segments nearly at right

angles to each other, the basal one with two setae, the terminal one

with three setae and a minute spine. The hand of the maxilliped

chela is twice as long as wide and is hollowed on its inner surface

at the distal end, the margins of the hollow fringed with small spines.

The first legs are more slender than in the female, but otherwise

of the same pattern, including a conspicuous break on the inner mar-

gin of the basal exopod segment near the distal end. The other

swimming legs are like those of the female; the fifth legs have an

elongate, distal segment, with five apical setae, the second inner one

longer and more slender than the others ; the outer margin is armed
with scattered spines, the inner with a fringe of short hairs; the

basal segment is armed outwardly with a seta and two short spines,

and has no inner expansion. Total length, 0.75 mm.
Remarks.—The length of this male indicates that it was probably

not fully grown, but even then it is much too large for other species

of the genus. The details of the description here given will supple-

ment the somewhat meager account given by Brady. The species

has never before been reported from our American shores.

Family PELTIDIIDAE

Genus ALTEUTHA Baird, 1845

Body oval or elliptical in outline, the lateral margins of the head

turned ventrally; metasome segments with lateral epimeral plates;

urosome very short and broad and usually turned downward
;
genital

segment subdivided, its halves and the abdominal segments also

with epimeral plates; caudal rami short and broadly lamellar, each

with a stout spine on the ventral surface in addition to the usual

setae. First antennae 8 or y segmented, prehensile in the male.
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Rami of first four pairs of legs 3-segmented ; fifth legs uniramose.

2-segmented, distal segment sword-shaped, with stout spines at its

tip. One species found here.

ALTEUTHA DEPRESSA Baird

FiGXJRE 128

Alteutha depressa Baikd, Trans. Berwickshire Nat. Club, vol. 2, p. 155, 1845.

—

Sabs, Crustacea of Norway, vol. 5, p. G4, pi. 38, 1904.

Occurrence.—Three females were obtained in a surface tow inside

of Monomoy Island, Cape Cod, August, 1882.

Distrihution.—British Isles (Brady, Baird) ; coast of France

(Canu) ; Norwegian coast (Sars) ; Chesapeake Bay (Wilson)
;

Sheepshead Bay, Woods Hole

(Sharpe).

Color.—Bod}^ olive-yellow with

a dark purple transverse band

occupying the first three thoracic

segments. The tips of the ap-

pendages are also frequently tinged

with purple; the yellow portions

are fairly transparent, but the

dark band is nearly opaque; eye

red tinged with purple.

Female.—B o d y strongly de-

pressed, widest at about the center,

head fused with first segment, the

two longer than the rest of the

metasome; posterior corners of

fifth segment angular; eye con-

siderably back of the anterior mar-
gin; urosome short and broad, each of its segments produced at its

posterior corners into conical points ; metasome segments with lateral

epimeral plates; caudal rami quadrangular, slightly longer than

wide, their terminal setae short and weak.

First antennae 9-segmented; exopod of second antennae 2-seg-

mented, with 4 setae; endopod of first legs almost as long as exopod
and much widened ; fifth legs 2-segmented, proximal segment slightly

enlarged, with five inner setae, distal segment conically tapered and
tipped with three coarse spines. Total length, 1.2-1.4 mm.
Male.—Unknown.
Remarks.—This is a littoral rather than a pelagic species and is

nowhere found in abundance. Sars gave it as preferring a sandy or

gravelly bottom in comparatively shallow water. Sharpe was the

FiGDEE 128.

—

Alteutha depressa; a, Male,

ventral ; h, female, fifth leg ; c, female,

caudal ramus. (From R. W. Sharpe,

Proc. U. S. Nat. Mus., vol. 38, p. 416)
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first to record it from American shores, but the present specimens

were collected 30 years before Sharpe's paper was published. Both
he and Fish obtained the species off the Bureau of Fisheries wharf

at Woods Hole, and Fish named it as one of the most common
summer copepods of the region.

Family TEGASTIDAE

Genus PARATEGASTES G. 0. Sars, 1904

Body short and compact, strongly compressed, with very hard

integuments ; head separated from first segment ; fifth segment fused

with genital segment and produced ventrally into a large process,

highly chitinized; abdomen short. First antennae 7-segmented; ex-

opod of second antenna 1-segmented; first legs with 1-segmented

rami, second and third legs with 2-segmented rami, fourth legs with

3-segmented rami ; fifth legs much enlarged and laminate in female,

narrow and linear in male. Only one species found here.

PARATEGASTES SPHAERICUS (Claus)

Figure 129

Amymone sphaericus Clatjs, Die frei lebenden Copepoden, p. 114, pi. 20, figs.

1-9, 1863.

Parategastes sphaericus Sars, Crustacea of Norway, vol. 5, p. 73, pi. 43, 1904.

Occun^ence.—Fifty specimens, including both sexes, from surface

tow, Woods Hole harbor, September, 1881 ; one female from brackish

pond on Chappaquiddick Island,

August, 1926; one female washed

from sand of Nobska Beach, Fal-

mouth, August, 1927.

Distribution.—Scottish coast (T.

Scott) ;
Helgoland (Claus) ; coast of

France (Canu) ; Mediterranean

(Claus) ;
Ceylon (A. Scott) ; coast

of Norway (Sars) ; Adriatic (Pesta)

;

Narragansett Bay (Williams).

Colo7\—Body black, with a little

light red coloring at the anterior

margin of the head ; toward the pos-

terior end of the body the black

fades into a neutral tint or translucent gray, which is apparently

due to the legs coiled up beneath the body. The black color is abso-

lutely opaque (Kathbun).

Female.—lu^tQv?i\ portions of head produced ventrally into large

laminae, whose postero-lateral corners are obtusely acute; ventral

dilation of genital segment quadrangular, its anterior corner tongue

-

Figure 129.-

—

Paralegastes sphaericus:

a. Female, lateral ; h, female, fifth

leg
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shaped, its posterior corner curved backward like a claw, and be-

tween the two on either side a small recurved spine. Terminal seg-

ment of fourth endopod linear, without lateral setae, with two

unequal terminal spines. Inner expansion of basal segment of fifth

legs broad and vaulted, with two unequal terminal setae and three on

the inner margin ; distal segment linear, extending a little beyond the

inner expansion, with a short terminal seta and four longer setae on

the outer margin, the distal one elongated. Total length, 0.3-0.4 mm.
Male.—Smaller than the female, the postero-lateral corners of the

head obliquely truncated; first antennae jjrehensile, the fourth seg-

ment considerably enlarged, the terminal segment clawlike; fifth legs

linear and elongated, the basal segment without an inner expansion,

the distal segment tipped with two unequal setae. Total length,

0.25-0.35 mm.
Remarks.—This minute harpactid was reported by Williams from

Narragansett Bay, but has not hitherto appeared in any list of the

Woods Hole region. It is easily recognized by its black color and
its habit of rolling up its body into a ball.

Family TISBIDAE

Genus TISBE Lilljeborg, 1853

Body considerably depressed; head fused with the first segment,

with angular posterior corners; second, third, and fourth segments

with broad epimeral plates, obtuse at their tips ; fifth segment greatly

narrowed. Urosome sharply defined from metasome; genital seg-

ment divided by a dorsal groove across the middle; abdomen 3-seg-

mented in female, 4-segmented in male ; caudal rami short and broad.

First antennae 8-segmented, geniculate in the male ; exopod of second

antennae 4-segmented ; first four pairs of legs with 3-segmented rami,

setae on the end segment of the first exopod penicillate at their

tips ; fifth legs slender, 2-segmented, the distal segment narrow linear.

Remarks.—The genus Idya was established by Philippi in 1843,

and the genus Tishe by Lilljeborg in 1853, the two being identical.

But the name Idya had been preoccupied in 1809, and hence

Lilljeborg's name becomes valid, and not the name Idyaea proposed

by Sars in 1909.

KEY TO THE SPECIES (BOTH SEXES)

1. First antennae short, third and fourth segments each shorter

than second ; distal segment of fifth leg four times as long as

wide furcata (p. 196)

First antennae elongate, third and fourth segments each longer

than second; distal segment of fifth leg six times as long as

wide longicomis (p. 197)

First antennae long and tapered ; third and fourth segments com-
bined shorter than second ; distal segment of fifth leg twice as

long as wide wilsoni (p. 198)
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TISBE FURCATA (Baird)

FiGXJKES 130, lola

Canthocamptus furcatus Baird, The natural history of the British Entomo-
straca, p. 210, pis. 25, 30, 1S50.

Idyaea furcata Sars, Crustacea of Norway, vol. 5, p. 88, pis. 51, 52, fig. 1, 1905.

Occwi'vence.—Found in surface tows in Cuttyhunk Harbor; Pen-

zance Pond, Woods Hole ; Waquoit Bay, Falmouth ; Sengekontacket

and Nashaquitsa Ponds, Marthas Vineyard.

Distiihution.—Atlantic Ocean, British Isles (Baird) ; Arctic

Ocean, Kattegat, French coast (Canu) ; Mediterranean, Red Sea

(Thompson and Scott) ; New Zealand (Thomson, Brady) ; Chatham
Islands, Norwegian coast (Boeck, Sars) ; Franz Josef Land (T.

Scott) : North Sea (Timm) ; Madeira (Fischer) ; Greenland (Buch-

holz)
; Gulf of Genoa (Brian) ; Adriatic (Car, Graeffe, Pesta)

;

Nova Zembla (Brady) ; Kiel Bay (Mobius,

Giesbrecht) ; Alaska, Passamaquoddy Bay
(Willey) ; Chesapeake Bay, Halifax, Nova
Scotia (Wilson) ; Narragansett Bay (Wil-

liams) ; Woods Hole (Sharpe, Fish).

Color.—Body transparent, with faint trans-

verse bands of violet, the ovary and ovarian

tubes blue, appearing dark bluish black by
Figure 130.—ris6e fur- transmitted light, and showing distinctly

cafa; a, Male, fifth through the integument: the long setae on the
leg ; h, female, fifth *=

-,
-i ^

• T
leg. (From R. w. antennae and caudal rami violet; eye dark
Sharpe, Proc. u. s. crimson (Rathbun).
Nat. MUS., vol. 38, p. ^ ,

t. r , n- <• i n -1,1
417) t emale.—Metasome elliptical, the width more

than half the length; urosome half as long as

the metasome and tapered posteriorly; caudal rami one-half wider

than long, the second inner apical seta twice the length of the uro-

some. First antennae scarcely reaching the second metasome seg-

ment, their terminal portion 4-segmented ; third and fourth segments

of their basal portion each shorter than the second segment; distal

segment of fifth legs four times as long as wide; outer process of

basal segment long and slender. Total length, 0.8-1.2 mm.
Mode.—Considerably smaller than the female, the urosome not so

sharply separated from the metasome; genital segment not divided;

first antennae geniculate, the terminal portion made up of two seg-

ments; fifth legs smaller, the distal segment little more than twice

as long as wide, its middle apical seta transformed into a stout den-

ticulated spine. Total length, 0.5-0.8 mm.
Rei7i(iTks.—'Y\ns> is one of the most widely distributed harpactids

and is often found in large numbers close to the shore, among algae.
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Living specimens can be told by their large size and peculiar color,

in preserved material the tufted cilia on the spines of the first exo-

pods will locate the genus and a comparison of the fifth legs will

determine the species.

TISBE LONGICORNIS (T. and A. ScoU)

Figure 131?>

Idya longicornis T. and A. Scott, Ann. Mag. Nat. Hist., ser. 6, vol. 15, p. 461.

pi. 17, 1895.—Saks, Crustacea of Norway, vol. 5, p. 92, pi. 54, fig, 1, 1905.

Occurrence.—Three females were obtained in a surface tow along

the edge of the eelgrass in Cuttyhunk Harbor, July, 1925.

Distribution.—Scottish coast (T. and A. Scott) ; Norwegian coast

(Sars) ; Ceylon, Indian Ocean (Thompson and Scott) ; Adriatic

(Grandori, Pesta).

Color.—Body transparent, with a slight tinge of blue; a band

of dark violet across the posterior portion of the cephalic segment,

and another across the an-

terior part of the abdomen

:

the bases of the legs show

through the transparent

thorax as transverse dark

bands; eye dark red.

Female.—Body slender,

the epimeral plates broader

than in furcata; urosome

narrow and only slightly

tapered posteriorly ; caudal

rami wider than long, the

second inner apical seta

fully three-fourths as long

as the entire bod3^ First

antennae reaching the third,

metasome segment, their third and fourth segments each longer

than the second segment, the four terminal segments combined

scarcely longer than the fourth segment. Distal segment of fifth

leg at least six times as long as wide, with three unequal apical setae

and two on the outer margin. Total length, 1.5-1.7 mm.
Male.—Unknown.
Remarks.—This species can be recognized by the length of the

first antennae, especially the fourth antennal segment, and by the

details of the fifth legs. It has never before been reported from

our American coasts.

Figure 131.—a, Tisbe furcata, female, dorsal ; h,

T. longicornis, female, fifth leg ; c, T. loilsoni, fe-

male, fifth leg (typical)
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TISBE WILSONI Seiwell

Figures 131c, 132

TishG wilsoni Seiwell, Proc. U. S. Nat. Mus. vol. 73, art. 18, p. 3, pi. 2, 1928.

Occurrence.—Both sexes were obtained from the common sea pork,

A'ma7'ouciu?7i, collected near Woods Hole in the summer of 1925.

Color.—Female creamy white and fairly transparent, ovaries and

oviduct dark brown; male grayish white with a dark patch in the

epimeral plate on either side of the first four thoracic segments.

Feinale.—Body slender, metasome oval, twice as long as wide,

urosome less than half the length of the metasome; genital segment

divided at the center; caudal rami longer than anal segment, apical

setae half the body length. First antennae 8-segmented and strongly

tapered, especially distally; exopod of second antennae 4-segmented,

attached to side of basal segment of en-

dopod. Endopod of first legs twice as

long as exopod, second segment longer

than first, end segment spherical, its two

apical claws without plumes. Basal seg-

ment of fifth leg not much widened, its

inner expansion with three setae; apical

segment laminate, its width two-fifths of

its length, with three end setae and two on

the outer margin. Total length, 0.94 mm.
Male.—Body much more slender and

elongated than that of the female; uro-

some 5-segmented, the genital segment

divided in front of its center, and slightly

tapered backward, caudal rami as wide as long. First antennae

geniculate, the terminal portion made up of two segments; second

antennae, mouth parts, and first four pairs of legs as in the female.

Fifth legs 2-segmented, basal segment without either inner expansion

or outer process, terminal segment nearly as wide as long with two
apical and one lateral setae. Total length, 0.7 mm.

Remarks.—This species is chiefly distinguished by the fact that

it lives commensally in an ascidian. It conforms closely to the

genus type except in the fifth legs of the male, which are consider-

ably degenerated.

CHAPPAQUIDDICKA, new genus

Head fused with the first segment ; metasome considerably de-

pressed, the first 4 thoracic segments with broad epimeral plates,

the fifth segment abruptly narrowed to half the width of the fourth

and without lateral plates; urosome half as long and less than half

Figure 132.

—

Tis\>e wilsoni: a,

Male, fifth leg ; h, female,
fifth leg (variant)
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as wide as metasome; genital segment not divided; abdomen 3-seg-

mented in female, 4-segmented in male ; caudal rami short and wide.

First antennae slender, 8-segmented, geniculate in male; endopod of

second antennae 3-segmented, exopod 2-segmented; mandibular palp

biramose, maxillary palp only slightly lobular ; second maxillae and

maxillipeds both uncinate ; endopod of first legs 2-segmented, exopod

3-segmented, both rami natatory and not prehensile; rami of second,

third, and fourth legs 3-segmented ; fifth legs 2-segmented, basal seg-

ment without an inner expansion, distal segment narrow-elongate.

Two ovisacs, oviducts opening dorso-laterally.

Genotype.—Gliaypaquiddicka pulchella^ new species.

CHAPPAQUIDDICKA PULCHELLA, new species

Plates 1?j, 4

Occurrence.—Both sexes found in considerable abundance among
the algae in two of the brackish ponds of Chappaquiddick Island,

July, 1925. The male holotype is U.S.N.M. No. 63424.

Color.—Body transparent, tinged with faint yellow, a triangular

spot behind the eye, an elongated triangular area on either side of

the head pointing diagonally backward, and the anterior margins of

the second, third, and fourth metasome segments vermilion-red.

Narrow bands of the same color extend across the genital and ab-

dominal segments. This color also extends around the posterior

margins of the epimeral plates of the third and fourth thoracic seg-

ments and appears on the fronto-lateral margin of the head and on

the anterior surface of the upper lip. Eye ruby red, the lenses

colorless and sparkling like diamonds. Ovaries and oviducts bright

bluish green; eggs also bluish green, in a single layer in each ovisac.

Female.—Metasome elongate-ovate, a little more than twice as

long as wide, and strongly vaulted dorsally; head fused with the

first segment and almost exactly half the length of the metasome;

second and third segments the same width as the head, fourth seg-

ment slightly narrower, fifth segment abruptly reduced to half the

width of the fourth. Urosome a little more than half the length

of the metasome, the same width as the fifth metasome segment,

only slightly tapered posteriorly. Genital segment as long as the

three abdominal segments combined, with no signs of a division;

abdomen 3-segmented, the segments diminishing slightly in length

and width posteriorly ; caudal rami half the length of the anal seg-

ment, as wide as long, each tipped with two long setae, the inner of

which is as long as the urosome. First antennae reaching the center

of the second thoracic segment, 8-segmented, the second, third, and
fourth segments elongate and widened, the terminal portion (four

end segments) no longer than the fourth segment. A long aesthe-
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task, apparently jointed a little beyond its center, is attached to the

fourth segment and extends far beyond the tip of the antenna.

Endopod of second antenna 3-segmented, the three segments about

equal in length, exopod 2-segmented and attached to the side of the

basal endopod segment, its distal segment three times the length of

the proximal. Mandibles peculiar, the masticatory blade armed out-

wardly with eight large curved teeth and inwardly with a long series

of minute saw teeth, projecting in a broad lobe beyond the inner

margin of the blade, the lobe tipped with a stout spine. Palp bira-

mose, the exopod with two apical setae shorter than the endopod
with four apical and one inner setae.

First maxilla and its palp each tipped with a tuft of stout spine-

like setae; epipodal lobe lacking; second maxilla without any trace

of the single lateral lobe found in Tisbe^ the process on the inner

margin of the second segment near the center spatulate and fringed

with short hairs ; the outer margin also bears a small hooked process

beyond its center. In the maxilliped the third segment is distinctly

separated, and the terminal claw is very slender and much longer

than the second and third segments combined ; the accessory spine is

on the inside close to the base of the claw, and very short ; the basal

segment is fringed with short hairs on both lateral margins; the

second segment has a similar fringe on the inner margin, with five

hairlike setae at the proximal end and a single one near the distal

end.

The segments of the rami of the swimming legs are all much
widened and laminated; their plumose setae are very long and are

jointed somewhere between the base and the center, the portion

proximal to the joint being often wider than the terminal portion.

The second, third, and fourth legs bear considerable resemblance to

those of Tisbe^ but the first pair are very different; the two basal

exopod segments carry a smooth acuminate outer spine, the end

segment has four apical setae, a short seta on the outer margin, and a

very long one on the inner margin, and no spines; all the setae are

jointed. The endopod is 2-segmented, and shorter than the exopod,

its segments nearly as wide as long, the basal one armed with a very

stout inner seta, not jointed, the end segment with four slender

setae, all jointed. The basal segment of the fifth leg is only slightly

expanded inside and armed there with one long seta and two very

short ones; the distal segment is almost linear and expanded at the

tip, where it carries five setae, the second inner one much shorter than

the others. Total length, 1.1-1.2 mm. Greatest width, 0.35 mm.
Male.—Body similar to that of the female, but smaller and more

slender; urosome less than half the length of the metasome, the



COPEPODS OF THE WOODS HOLE KEGION 201

abdomen with four segments. First antennae geniculate, the last

four segments turned forward; aesthetask at the end of the fourth

segment longer and larger than in the female. Second antennae,

mouth parts, and swimming legs similar to those in the female; in

the fifth legs the inner expansion of the basal segment is almost

obsolete and carries but a single seta; the outer apical seta of the

distal segment is elongated. There is also a sixth pair of legs on the

ventral surface of the genital segment behind the genital tubercles;

each is curved strongly outward and armed with four setae, the outer

one of which is larger than the others and extends beyond the lateral

margin of the segment. Total length, 0.7-0.8. Width, 0.2 mm.
Remarks.—This is one of the most beautiful and graceful copepods

in the entire Woods Hole area, and it swims with all the ease and

agility of a cyclopoid. It was found in company with many other

harpactids and with Cyclops varicaris, and in its habits is far more

like the latter than like the former.

Family THALESTRIDAE

Genus THALESTRIS Claus, 1863

Body stout and more or less deflexed ventrally; head fused with

first segment and laterally compressed, the epimeral portions turned

downward and including between them the mouth parts; epimeral

plates of second, third, and fourth segments thin and also turned

downward; urosome 4-segmented in female, 5-segmented in male;

genital segment only partially divided; caudal rami short and wide,

their apical setae very unequal. First antennae 9-segmented ; exopod

of second antennae 2-segmented; rami of first four pairs of legs

3-segmented; middle segment of first exopod and basal segment of

first endopod elongated ; fifth legs large and foliaceous in the female,

much smaller in the male. One species found here.

THALESTRIS GIBBA (Kr0yer)

Figure 133

Harpacticus (/ibbus Ke0yer, Gaimard's voyage en Scaudinavie. Atlas, pi. 43, fig. 2,

a-p, 1845.

Thalestris glbha Sars, Crustacea of Norway, vol. 5, p. 105, pi. 61, 1905.

Occurrence.—Taken in large numbers in a surface tow by V. N.

Edwards in Woods Hole Harbor ; about 500 males and females were

obtained from boards under wharves at Fort Point, Gloucester, and
are now in the United States National Museum collection, showing
that it is even more numerous a little farther north.

Distribution.—Franz Josef Land (T. Scott) ; Norwegian and Fin-

nish coasts (Sars, Kr0yer) ; Woods Hole (Sharpe).
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Color.—Entire body dark bluish black except the dorsal surface

of the cephalothorax, which is light gray ; eye reddish or sometimes

bluish.

Female.—Rostral projection fairly prominent and angular at its

tip; posterior margins of all the segments finely crenulated; genital

segment wider than the fifth metasome segment, a median division

indicated laterally; caudal rami nearly three times as long as wide,

the inner apical seta stouter than the others and about twice the

length of the rami. Exopod and endopod of first legs equal in

length, with smooth apical claws; fifth legs broadly foliaceous, ex-

tending beyond the center of the genital segment, the inner expansion

of the basal segment reaching the tip of the distal segment, with five

apical setae; distal segment with three outer and three apical setae,

_ the latter very slender. Total

length, 1.4-1.6 mm.
Mole.—Smaller than the female

;

first antennae stout and genicu-

late, the terminal portion very

short and curved. Endopod of sec-

ond legs with its second and third

segments fused and armed with

stout spines ; fifth legs much smaller

than those of the female, the inner

expansion of the basal segment

very short, with three unequal

setae, the middle one elongate, the

outer one minute; distal segment narrowed terminally, but carrying

six setae. Total length, 1.25-1.4 mm.
Remarks.—As remarked by Sharpe, this is apparently a boreal

form that comes down into the present area from the north. When
alive it can be recognized at once by its very dark color combined

with its large size.

Figure 133.

—

Thalestris gibba: a, Female,
fifth leg (after Sars) ; b, male, fifth

leg. (From R. W. Sharpe, Proc. U. S.

Nat. Mils., vol. 38, p. 418)

Genus HALITHALESTRIS G. O. Sars, 1905

Body elongate and subcylindrical ; urosome not sharply separated

from the metasome ; head fused with the first segment, small and de-

pressed; urosome 4-segmented, as large as metasome; caudal rami

unusually elongated and strongly divergent, the apical setae of

medium length. First antennae 9-segmented; exopod of second an-

tennae 2-segmented ; first four pairs of legs with 3-segmented rami

;

fifth legs 2-segmented, of medium size and foliaceous. One species

found here.
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HALITHALESTRIS CRONI (Kr0y«r)

Figure 134

Ilarpaoticus croni Kr0yer, Gaimard's voyage en Scandinavie, Atlas, pi. 43, fig.

3, a^n, 1845.

Ilalithalestris croni Sabs, Crustacea of Norway, vol. 5, p. 118, pi. 72, 1905.

Occurrence.—Taken in surface tows at Stations 528 and 627,

Grampus^ July, 1894, the last station close to the tip of Cape Cod.

Distrihution.—British Isles (Brady) ; coast of Spitzbergen (T.

Scott) ; coast of Norway and Finmark (Sars) ; Greenland (Stephen-

sen) ; Cape Cod (Sharpe).

Color.—Body semitransparent, of a light green color, deepened

along the margins of the segments, and nearly always filled with clear

oil bubbles of varying sizes.

Female.—Body possessing a peculiarly smooth appearance
;
genital

segment fully as wide as the metasome, as long as wide, with lateral

traces of a median division; caudal rami

at least four times as long as wide, the

longest apical seta about half the body

length; urosome segments fringed along

their posterior margins on the ventral sur-

face with small spinules; ovisac large and

single, reaching the middle of the caudal

rami. First antenna not reaching the pos-

terior margin of the cephalic segment ; inner

expansion of basal segment of fifth legs

well developed and armed with five setae,

the middle one the longest; distal seg-

ment oval, with six setae, the two apical

ones short and very slender, the one next to

them on either side considerably elongated.

Total length, 2.2-2.45 mm.
Male.—Smaller than the female; first antennae geniculate, the

segments of the terminal portion more or less fused and clawlike.

Exopod of first legs very slender and tipped with two unequal

spines and a seta, all ciliated. Inner expansion of basal segment

of fifth legs very short, broadly triangular, and armed with three

setae; distal segment subovate, the inner margin ciliated, the outer

margin sparsely setose, with three apical setae. Total length,

1.7-2 mm. (Called Thalestris serrulata by Brady.)

Remarks.—This is one of the largest harpactids and is pelagic in

habit, frequenting the open sea at a distance from shore and near

the surface. It can be recognized by its size and by the very long

divergent caudal rami.

Figure 134.

—

Halithalestria

croni: a, Femalo, fifth leg;

b, male, fifth leg (after

Sars). (From R. W.
Sharpe, Proc. U. S. Nat.

Mus., vol. 38, p. 418)
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Genus MICROTHALESTRIS G. O. Sars, 1905

Body slender and subcylindrical, the iirosonie not sharply defined

from the metasome; head fused with the first segment, the epimeral

portions rather insignificant, but turned downward and partially

inclosing the mouth parts; urosome 4-segmented and slightly tapered

posteriorly; genital segment distinctly divided; caudal rami wider

than long, inner apical seta two-thirds as long as the entire body.

First antennae 9-segmented ; exopod of second antennae 2-segmented

;

endopod of first legs 2-segmented, exopod and both rami of the three

following pairs of legs 3-segmented; fifth legs 2-segmented in

female, 4-segmented in male.

KEnr TO THE SPECIES (FEMALES)

1. Distal segment of fifth legs with 8 setae, 2 apical and very un-

equal, 3 on outer and 3 on inner margin forficula (p. 204)

2. Distal segment of fifth legs with 6 setae, 2 apical and subequal,

3 on outer and 1 on inner margin littoralis (p. 205)

MICROTHALESTRIS FORFICULA (Glaus)

Figure 135

Thalestris forficula Claus, Die frei lebenden Copepoden, p. 131, pi. 17, 1863.

Microtlialestris forficula Sars, Crustacea of Norway, vol. 5, p. 123, pi. 76, 1905.

ccurren ce.—Twenty
specimens, including

both sexes, were ob-

tained i n Penzance

Pond, Woods Hole,

August, 1925.

Dist7^huf{on.'—Med-
iterranean (Claus)

;

British Isles (T.

Scott) ; coast of Bo-

husliin (Cleve) ; Spitz-

bergen, Franz Josef

Land (T. Scott) ; Po-

lar islands, coast of

Norway (Sars).

Color.—Body trans-

parent and of a uni-

form pale yellow ; ova-

ry, oviducts, and eggs

whitish; eye dull red.

Female.—Body narrow and elongated, four and one-half times

as long as wide; cephalic segment short, somewhat compressed, its

epimeral parts turned downward and inclosing the bases of the

mouth parts; urosome cylindrical, each of its segments with a

FiGtiRE 135.

—

llicrothalcstris forficula: a, Male, endopod

of third leg; h, female, fifth leg; c, male, fifth leg; d,

male, first leg
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dense fringe of spiniiles along the posterior margin ventrally and

laterally; genital segment divided; caudal rami more than twice

as wide as long. First antennae densely clothed with long setae;

exopod of first legs much shorter than endopod; inner expansion

of fifth legs scarcely reaching the basal quarter of the distal segment,

with five setae closely juxtaposed; distal segment narrowed at its

tip, with eight setae, one of the apical pair less than half the length

of the other and nonplumose. Total length, 0.4—0.5 mm.
Male.—Smaller than the female; first antennae geniculate, the

terminal portion nearly as long as the basal. Endopod of third

legs produced apically into a long stout spine and two setae; fifth

legs much reduced in size, inner expansion of basal segment

narrow-triangular, with two small setae; distal portion made up

of three short segments of about the

same length. Total length, 0.35 mm.
Remarks.—Tliis species can be told by

its small size and by the very long and

slender 2-segmented endopod of the first

legs; the 4-segmented fifth legs of the

male are also unique. It has never be-

fore been reported from our American
shores.

MICROTHALESTRIS LITTORALIS Sara

FiGUBB 136

Microthale.stns littoralis Sars, Crustacea of

Norway, vol. 5, p. 369, suppl. pi. 11, fig. 1,

1911.

Occurrence.—Ten females were taken

in a surface tow in Cuttyhunk Harbor,
July, 1925, by the present author.

Distrihution.—Coast of Norway
(Sars) ; Adriatic (Steuer, Pesta)

; Gulf
of Genoa (Brian).

Color.—Entire body semitransparent
and whitish, with a tinge of yellow in

the metasome and along the margins of the segments; eye reddish.

Female.—Body a little stouter than in the preceding species, and
the epimeral plates better developed ; urosome segments fringed with
spinules as in the preceding species; genital segment often only in-

distinctly divided; caudal rami one-half wider than long, densely
setose on the lateral margins and both gurfaces. First exopod rela-

tively longer than in forfi.Gula; inner expansion of basal segment
of fifth legs quadrangular, somewhat squarely truncated at the tip,

which almost reaches the center of the distal segment and is armed
71937—32 15

Figure 13 6.

—

Micro thalestris
littoralis: a. Female, dorsal

(after Sars) ; b, female, fifth

leg
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with five setae, well separated from one another; distal segment nar-

rowed at the tip, with two apical setae of about equal length, three

setae on the outer and one on the inner margin. Total length,

0.5-0.6 mm.
Male.—Unknown.
Remarks.—Brian has published good figures and descriptions ol

the nauplius, metanauplius, and copepodid stages of this copepod in

Studi del Laboratorio Marino Genova, 1921 (pp. 79-80). The

species can be distinguished from the preceding by the structure of

the fifth legs and the caudal rami ; like for-fi,cula it has never before

been reported from this side of the Atlantic.

Genus DACTYLOPUSIA Norman, 1903

Body stout, tapering posteriorly; head fused with the first seg-

ment and more or less de^^ressed ; urosome not sharply defined from

the metasome, 4-segmented in both sexes; genital segment partly

divided; caudal rami much wider than long. First antennae short,

the number of segments various; exopod of second antennae 3-seg-

mented; first four pairs of legs with 3-segmented rami, endopod of

second pair modified in male; fifth legs 2-segmented, broad and

lamellar.

KEY TO THE SPECIES

FEMALES

1. Fifth legs showing: a regular row of short transverse chitin ribs 2

Neither segment of fifth legs showing any traces of chitin ribs

;

first antennae very short and stout, 5-segmented brevicornis (p. 206)

2. A single row of chitin ribs along inner margin of basal expan-

sion of fifth legs; first antennae 8-segniented tisboides (p. 207)

Two rows of chitin ribs, one on basal expansion, the other on

distal segment, along inner margins ; first antennae 9-seg-

mented vulgaris (p. 209)

MALES

1. Inner expansion of basal segment of fifth legs removed from,

and shorter than, distal segment, which is armed with 5 setae 2

Inner expansion of basal segment of fiftli legs close to, and as

long as, distal segment, which is armed with 7 setae vulgaris (p. 209)

2. Distal segment of second endopod twice as long as wide, with 2

unequal apical spines and a very stout outer spine tisboides (p. 207)

Distal segment of second endopod as wide as long, Avith 1 bent

spine at outer corner and an outer fringe of cilia brevicornis (p. 206)

DACTYLOPUSIA BREVICORNIS (Glaus)

Figure 137

Dactylopus hrevicornis Claus, Die Copepodenfauna von Nizza, p. 29, pi. 3, 1866.

Dactylopusia 'brevicornis Sabs, Crustacea of Norway, vol. 5, p. 130, pi. 80, 1905.

Occurrence.—Found in small numbers in Penzance Pond, Woods
Hole, Great Pond, Falmouth, and one of the brackish ponds on
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Chappaquidclick Island, July, 1925 ; found in abundance in Penzance

Pond and Sengekontacket Pond, Marthas Vineyard, July, 1926.

Distribution.—Mediterranean (Claus) ; British I,sles (T. Scott,

Brady) ; coast of Norway (Sars) ; Gulf of Genoa (Brian).

Color.—Body transparent and yellow, faintly tinged with brown

;

posterior portion of thorax and abdomen inclined to orange; eggs

bluish white and opaque ; eye yellowish red.

Female.—Metasome short and stout, cephalic segment as long

as the thorax; urosome quite sharply defined from the metasome;

genital segment divided laterally ; caudal rami twice a,s wide as long.

First antennae very stout and excep-

tionally short, 5-segmented and densely

setose; exopod of first legs nearly as

long as endopod, both rami somewhat

widened; distal segment of fifth legs

oval, narrowed toward the tip, wdth

two very unequal apical setae, three

on outer margin and one on inner

margin ; inner expansion of basal seg-

ment with five setae. Total length,

0.5-0.65 mm.
Male.—Inner distal corner of second

basipod of first legs with a stout spine

bent inward at right angles near its

center; distal segment of second en-

dopod as wade as long, armed at its

tip with a stout outer spine, also bent

at right angles near the center; the outer margin of this segment

is fringed with long cilia ; inner expansion of basal segment of fifth

legs removed from, and much shorter than, the distal segment, and
armed with three setae ; distal segment with five setae. Total length,

0,45-0.55 mm.
Remarks.—This copepod may be recognized hj the remarkably

short first antennae and the structure of the fifth legs; it has never

before been reported from American shores, Brian has given good

figures and descriptions of development stages of this species in

Studi del Laboratorio Marino Genova, 1921 (pp, 82-84).

DACTYLOPUSIA TISBOIDES (Claus)

Figure 138

Bactylopus tishoides Claus, Die frei lebenden Copepoden, p. 127, pi. 16, 1863.

Dactylopusia thisboides Saes, Crustacea of Norway, vol. 5, p. 126, pis. 77, 78,

1905.

Occurrence.—Found in small numbers in one of the brackish ponds
on Chappaquiddick Island and in Great Pond, Falmouth ; found in

Figure 137.

—

Dactylopusia hrevi-

cornis: a. Female, dorsal ; b, fe-

male, fifth leg ; c, male, fifth

leg ; d, male, sixth leg ; e, male,

endopod of second leg
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abundance in Cuttyhunk Harbor ; Penzance Pond and the Eel Pond,
Woods Hole; Katama Bay, Menenisha Pond, and Nashaquitsa Pond,
Marthas Vineyard.

Distribution.—British Isles (Brady) ; coast of France (Canii)
;

Mediterranean (Clans) ; Red Sea (A. Scott) ; Bear Island, Franz
Josef Land (T. Scott) ; Adriatic (Car, Graeffe, Grandori, Pesta)

;

coast of Greenland (Stephen,sen) ; Kerguelen Island (Brady) ; Kiel

Bay (Giesbrecht) ; Gulf of Genoa (Brian) ; coast of Norway
(Sars) ; Little Harbor, Woods Hole (Sharpe).

Color.—Body golden yellow, with a narrow transverse band of

light chestnut-brown across the anterior margin of the genital seg-

ment; eye dark red.

Female.—Metasome conspicuously enlarged, the cephalic segment
broad, depressed, and evenly rounded anteriorly ; urosorae more than

half the length of the metasome; caudal

rami twice as wide as long. First an-

tennae 8-segmented and densely setose,

the terminal ])ortion 4-segmented and
two-thirds as long as the basal; first en-

dopod much longer than the exopod, the

terminal claws of both rami only slightly

curved and spinulose along their con-

cave margins; inner expansion of basal

segment of fifth legs broadly foliaceous,

reaching the tip of the distal segment,

with a row of prominent transverse

chitin ribs along its inner margin, and

Avith five apical setae, the middle one

elongate; distal segment with six setae,

the third inner one short and hairlike.

Ovisac single, pear-shaped, and reaching beyond the tips of the

caudal rami. Total length, 0.85-1.1 mm.
M(de.—Smaller than female, the urosome relatively more slender;

first antennae geniculate, the terminal portion less than half the

length of the basal, the aesthetask on the third segment as long as the

entire antenna; distal segment of second endopod twice as long as

wide, with a very stout spine on its outer margin; inner expansion

of basal segment of fifth legs with three equal setae, distal segment as

wide as long, with five setae, one of which is slender and nonplumose.

Total length, 0.7-0.9 mm.
Remarks.—This is the largest of our American species of the genus,

and is most easily recognized by the prominent row of chitin ribs

on the fifth legs.

Figure 138.

—

Dactylopusia tis-

boides: a. Female, fifth leg; i,

male, first leg ; c, male, fifth

leg
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DACTYLOPUSIA VULGARIS Sars

Figure 139

Davtylopus stroini Claus, Die frei lebenden Copepoden, p. 126, pi. 16, 1863.

Dacttjlopusia vulgaris Sars, Crustacea of Norway, vol. 5, p. 128, pi. 79, fig. 1,

1905.

Occurrence.—Two females in a surface tow in Great Pond, Fal-

mouth; found by Sharpe in Little Harbor and among Fucus on the

Bureau of Fisheries wharf, Woods Hole.

Distribution.—British Isles (Brady) ; coast of France (Canu)

;

Helgoland (Claus) ; coast of Bohuslan (Cleve) ; coast of Norway
(Sars) ; Charlestown Pond, li. I. (Williams)

; Woods Hole (Sharpe).

Color.—Body dark yellow to olivaceous-brown, deepened along the

margins of the segments and in the grooves between them ; eye bright

red.

Female.—Body short and stout and much depressed; urosome

scarcely half as long as metasome, each of its segments fringed with

spinules along the posterior margin;

genital segment distinctly divided

;

caudal rami about three times as wide

as long. First antennae 9-segmented;

apical claws of rami of first legs slen-

der, slightly curved, and spinulose; both

segments of fifth legs with a row of

transverse chitin ribs along the inner

margin, basal expansion with five setae,

the second outer one the longest ; distal

segment narrowed at the tip, with two
apical setae, the outer of which is non-

plumose and half the length of the inner,

three outer and one inner setae. Total

length, 0.6-0.75 mm.
Male.—Smaller than female; first antennae geniculate, the terminal

portion shortened and the aesthetask lengthened; distal segment of

second endopod twice as long as wide, with two apical spines of equal

length, and a longer, slender spine on the outer margin; distal seg-

ment of fifth legs armed with seven setae, only one of which is

reduced in size and nonplumose. Total length, 0.5-0.6 mm.
Rem-arks.—This species can be told by its small size and by the

presence on both segments of the fifth legs of the transverse chitin

ribs. Sars said it w^as one of the most common harpactids on the

Norway coast, but in the present area it is not so common as the

other two species of the genus.

FiGUUE 139.

—

Dactylopusia vul

(juris: a. Female, fifth leg;

b, male, fifth leg. (Prom R. W.
Sharpe, Proc. U. S. Nat. Mus.,

vol. 38, p. 420)
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Genus PSEUDOTHALESTRIS Brady, 1883

Body short and stout, somewhat pear-shaped ; head fused with the

first segment, very large and highly vaulted dorsally; urosome

sharply defined from the metasome, 4-segmented and much-tapered

posteriorly; caudal rami nearly twice as wide as long. First an-

tennae 5- to 7-segmented, slender; exopod of second antennae

3-segmentecl ; exopod of first legs 2-segmented, sometimes the two

segments fused ; endopod and both rami of the three following pairs

of legs 3-segmented; second endopod modified in male; fifth legs

2-segmented, of (he usual form in female, somewhat modified in

male. Ovisac single and pear-shaped.

KEY TO THE SPECIES (BOTH SEIXES)

1. Small ; first antennae slender and elongate, 6- or 7-segmented

;

two segments of first exopod distinctly separated 2

Much lai-ger ; first antennae only 5-segmented, short and stout

;

segments of first exopod fused nobilis (p. 210)

2. First antennae 6-segmented ; inner expansion of basal segment of

fifth legs reaching to or beyond tip of distal seg-

ment minuta (p. 211)

First antennae 7-segmented ; inner expansion of basal segment of

fifth legs not reaching beyond base of distal segment pygmaea (p. 212j

PSEUDOTHALESTRIS NOBILIS (Baird)

Figure 140

Arpacticus nohilis Baird, The natural history of the British Entomostraca, p.

214, pi. 28, fig. 2, Or-e, 1850.

Westiooodia nobilis Saks, Crustacea of Norway, vol. 5, p. 140, pis. 85, 86, 1906.

Occurrence.—Fifteen females from Penzance Pond, Woods Hole,

August, 1925 ; 15 males and females from Little Harbor, Woods Hole,

September, 1881 ; a single female from one of the brackish ponds on

Chappaquiddick Island, July, 1926.

Distribution.—British Isles (Baird, T. Scott, Brady) ; Helgoland

(Glaus) ; coast of France (Canu) ; coast of Bohusliin (Cleve)
;

Lofoten Islands (T. Scott) ; coast of Norway (Sars) ; Adriatic (Car,

Graeffe, Grandori, Pesta) ; Gulf of Genoa (Brian).

Color.—Body light yellowish brown, ornamented with a very varie-

gated pattern of deep brownish-red pigment, especially noticeable in

lateral view ; eye dark ruby red.

Female.—Body robust; metasome considerably compressed, epi-

meral plates of moderate size and rounded at the corners; rostrum

broadly triangular, sharply pointed and depressed ; urosome less than

half the length of the metasome; genital segment divided laterally;

caudal rami twice as wide as long, the two middle apical setae

enlarged and elongated. First antennae 5-segmented, stout; inner
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expansion of basal segment of fifth legs reaching the tip of the dis-

tal segment, and armed with five elongated setae; distal segment

oblong, with one apical seta, three on the outer, and one on the inner

margin. Total length,
0.75-0.9 mm.

Male.—First antennae 7-

segmented, geniculate, the

terminal portion made up
of two segments; spine at

inner corner of second basi-

pod of first legs broad and

spatulate at its tip ; endo-

pod of second legs 2-seg-

mented, distal segment ob-

liquely oval, with two apical

spines, the inner one dirk-

shaped; fifth legs smaller

than in female, the basal ex-

pansion shorter than the

distal segment and subquad-

rangular. Total length, 0.7-

0.8 mm.
Remarks.— This species

has never before been re-

ported from American shores. Sars said of it :
" It occurs in the lit-

toral and sublittoral zones among algae, and is sometimes even left in

tidal pools." Some of the developmental stages are figured and de-

scribed by Brian in Studi del Laboratorio Marino Genova, 1921

(pp. 84-85).
PSEUDOTHALESTRIS MINUTA (Claus)

Figure 141

WesHcoodha minuta Claus, Die frei lebendeii Copepoden, p. 118, pi. 21, 1863.

—

Saks, Crustacea of Norway, vol. 5, p. 142, pi. 88, fig. 1, 1906.

Occurrence.—Eight specimens, including both sexes, from a sur-

face tow in Little Harbor, Woods Hole, September, 1881, by Eath-

bun.

Distribution.—British Isles (Brady, T. Scott) ; Helgoland
(Claus) ; coast of Norway (Sars)

; Woods Hole (Fish).

Color.—Body light chestnut-brown, a patch behind the eye, a

transverse .streak across the center of the cephalic segment, and the

posterior margin of the same segment much darker in color; eye

dark red.

Female.—Body short, stout, and decidedly pear-shaped ; metasome
segments telescoped one inside another ; cephalic segment more than

half the length of the entire body ; urosome ver}^ short and narrow

;

FiGDKE 140.

—

Pseudothalestris nohilis: a. Female,

dorsal (after Sars); b, female, fifth leg; c,

male, fifth leg ; d, male, endopod of second leg
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genital segment divided; the longest caudal seta more than twice

the length of the iirosome. First antennae 6-segmented, the termi-

nal portion made up of two segments; basal expansion of fifth legs

reaching beyond the tip of the distal segment and armed with five

slender setae, the second outer one the longest; distal segment small

oval, with one elongated apical seta, three on the outer, and one on

the inner margin. Total length, 0.4-0.55 mm.
Blale.—Distal segment of second endopod elliptical, with two ter-

minal spines, the inner one broad and dagger-shaped, and one on the

outer margin, also dagger-shaped; basal expansion of fifth legs

smaller than in the female, not reaching the tip of the distal seg-

ment and armed with three setae, two apical and one at the center of

the inner margin. Total length, 0.3-0.45 mm.

Figure 141.-

—

Pseudothalestris miii-

iita: n. Female, lateral (after

Sars) ; 1), female, fifth leg ; c, male,

fifth leg ; d, male, endopod of sec-

ond leg

Figure 142.

—

Pseudothalestris pyg-

maca: a, Female, lateral (after

Sars) ; 6, female, fifth leg; c, male,

fifth leg ; d, male, endopod of sec-

ond leg

Remarks.—This species can be separated from the other two by

the details of the fifth legs, and by the 6-segmented first antennae.

Sars made the following curious statement with reference to this

copepod when alive :
" When disturbed, the animal secretes a clear

viscid fluid in considerable quantity. From which organ this matter

is derived I have not yet been enabled to determine."

PSEUDOTHALESTRIS PYGMAEA (T. Scott)

Figure 142

Pseudoiveshvoodia pygmaca T. Scott, Ann. Mag. Nat. Hist., ser. 6, vol. 15, p.

55, pi. 6, 1895.

Westwoodia pygmaea Sars, Crustacea of Norway, vol. 5, p. 143, pi. 88, fig. 2,

1906.

Occurrence.—A single female was taken in a surface tow in Little

Harbor, Woods Hole, September, 1881, by Eathbun.

Distribution.—Scottish coast (T. Scott) ; coast of Norway (Sars).
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Color.—Body yellowish white, irregularly shaded with light

brown ; eye dark red.

Female.—Body much resembling that of the previous species, but

shorter and thicker, with the metasome segments more completely

telescoped; cephalic segment twee as long as the rest of the body,

strongly arched dorsally; genital segment divided; longest seta of

caudal rami three times the length of the urosome. First antennae

short, but 7-segmented, terminal portion made up of the last three

segments; basal expansion of fifth legs almost obsolete, not reaching

beyond the base of the distal segment and armed with five short

setae ; distal segment small and narrowed at its tip, the apical seta

the longest. Total length, 0,3-0.35 mm.
Male.—First antennae geniculate, the terminal portion containing

three segments ; distal segment of second endopod broad and angular,

with two apical spines, the inner one wide and sickle-shaped, the outer

one very short and triangular ; the spine on the outer margin is also

short and triangular; fifth legs like those of the female, the basal

expansion reduced to almost nothing and armed with three small

setae; distal segment with five setae. Total length, 0.27-0.32 mm.
Remarks.—This is a dwarf species and may be distinguished by

that character and by the reduction of the basal expansion in the

fifth legs. It is found in moderate depths among algae, and has not

before been reported from our shores.

Family DIOSACCIDAE

Genus DIOSACCUS Boeck, 1872

Metasome strongly compressed ; head fused with the first segment,

its epimeral portions extended ventrall}^ to inclose the mouth parts

;

rostrum large and prominent; urosome 4-segmented, tapered poste-

riorly; genital segment divided; the anterior half inflated laterally.

First antennae 8-segmented; exopod of second antennae 1-segmented;

first four pairs of legs with 3-segmented rami ; second endopod 2-seg-

mented and modified in the male; fifth legs 2-segmented in female,

1-segmented in male, the setae partly spiniform. Two ovisacs. One
species found here.

DIOSACCUS TENUICORNIS (Claus)

FiGUKE 143

Dactylopus tenuicorms Claus, Die frei lebenden Copepoden, p. 127, pi. 16, 1863.

Diosaccus tenuicorms Sabs, Crustacea of Norway, vol. 5, p. 146, pis. 89, 90, 1906.

Occui'rence.—Found in small numbers in Eel Pond, Woods Hole;

Great Pond, Falmouth ; Katama Bay and Nashaquitsa Pond, Marthas

Vineyard; one of the brackish ponds on Chappaquiddick Island.
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Found in great abundance in Penzance Pond, Woods Hole, and
Sengekontacket Pond, Marthas Vineyard.

Distribution.—British Isles (Brady, Bourne) ; coast of Bohuslan
(Cleve) ; Mediterranean (Claus) ; coast of Norway (Sars) ; North
Sea (Timm) ; Adriatic (Car, GraefFe, Steuer, Grandori, Pesta)

;

Wickford, Charlestown Pond, K. I. (Williams); Woods Hole
(Sharpe),

Color.—Entire cephalothorax, the tips of the swimming legs and
the ovisacs golden yellow faintly washed with brown; remainder of

body and appendages light

brown, often tinged with blue;

eggs pale blue; eye bright red.

Female.—Cephalic segment

about half the body length,

strongly compressed, the epi-

meral portions turned down-
ward and inclosing the mouth
parts ; rostrum very prominent,

curved downward, and blunt at

the tip; genital segment di-

vided, the anterior half dilated

;

caudal rami close together,

their apical setae nearly paral-

lel. First antennae very long

and slender; basal expansion

of fifth legs reaching beyond

the tip of the distal segment,

tongue-shaped, with three apical setae and two on the inner margin

;

distal segment twice as long as wide with six unequal setae, the inner

and three outer ones plumose, the other two slender and hairlike.

Total length, 0,7-0,9 mm.
Male.—First antennae prehensile, the five distal segments turned

outward; second basipod of first legs with a small inner lappet;

endopod of second legs scarcely as long as the basal exopod segment,

its distal segment subspherical, with a curved apical spine and an

outer setiform spine, both denticulate; segments of fifth legs com-

pletely fused, basal expansion with two unequal setae, distal portion

with four setae, the second outer one hairlike; rudimentary sixth

legs present. Total length, 0.&-0.7 mm.
Remarks.—This species may be distinguished by the prominent

rostrum, the long antennae, and the details of the fifth legs. It

frequents the littoral zone among algae, and it is frequently left in

tide pools.

Figure 143.

—

Diosaceus tenuioornis: a. Fe-

male, dorsal (after Sars) ; i, female, fifth

leg ; c, male, fifth and sixth legs ; d, male,

second leg
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Genus AMPHIASCUS G. O. Sars, 1905

Body slender and cylindrical ; head fused with the first segment

;

urosome 4-segniented in female, 5-segmented in male, not sharply

defined from metasome; rostrum often large and prominent; genital

segment imperfectly divided in female, entire in male. First

antennae 8-segmcnted; exopod of second antennae 3-segmented, the

middle segment very short; rami of first four pairs of legs 3-seg-

mented; second endopod modified in male; fifth legs 2-segmented,

large and foliaceous in female, much smaller in male. Two ovisacs.

Body showing distinctive coloration in the different species.

KETi' TO THE SPECIES

1. Terminal segment of fifth legs with 7 marginal setae, the third

inner one nonplumose and hairlike ; entire body, except dorsal

surface of head, dark chocolate-brown obsciirus (p. 216)

Terminal segment of fifth legs with 6 marginal setae, the second

and third inner ones nonplumose and hairlike; body light

colored 2

Terminal segment of fifth legs with 5 marginal setae, the middle

one nonplumose and hairlike; l)ody light colored 8

2. Longest apical seta of caudal rami with a conspicuous swelling

at its base, overlapping t!ie seta outside of it 3

None of the apical setae of caudal rami swollen at their base 4

3. Exopod of first legs as long as basal endopod segment or longer

;

rostrum slender and acuminate longirostris (p. 217)

Exopod of first legs distinctly shorter than basal endopod seg-

ment ; rostrum broadly triangular and blunt attenuatus (p. 218)

4. Exopod of first legs definitely longer than basal endopod segment

;

eye not visible pallidas (p. 219)

Exopod of first legs definitely shorter than basal endopod seg-

ment ; eye visible 5

5. Two distal segments of first endopod about same length and

together much less than half the length of basal segment 6

End segment of first endopod twice as long as second segment,

the two together much more than half the length of the basal

segment 7

6. End segment of third exopod with 2 apical setae and 1 on inner

margin; adults less than 0.5mm. long parvus (p. 221)

End segment of third exopod with 2 apical setae and 3 on inner

margin; adults more than 0.75 mm. long cinctus (p. 221)

7. End segment of third exopod with 2 apical setae and 1 on inner

margin; caudal rami twice as wide as long sinuatus (p. 222)

End segment of third exopod with 2 apical setae and 3 on iniier

margin ; caudal rami twice as wide as long- dactylifer, new species (p. 223)

8. Caudal rami longer than wide ; outer apical seta swollen at its

base hispidus (p. 225)

Caudal rami twice as wide as long ; outer apical seta not swollen

at its base 9
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9. Rostrum distinctly bifid at its tip; genital segment with only

faint lateral indications of division intermedius (p. 226)

Rostrum not bifid at tip
;

genital segment distinctly divided

through its center commensalis (p. 227)

MALES

1. Terminal segment of fifth legs with 6 marginal setae, third

inner one nonplumose and hairlike 2

Terminal segment of fifth legs with 5 marginal setae, middle

one nonplumose and hairlike 5

Terminal segment of fifth legs with 4 marginal setae, 2 inner

plumose, third filiform, fourth spiniform dactylifer, new species (p. 223)

2. Second basipod of first legs with 1 long spine at inner corner,

reaching beyond center of basal endopod segment 3

Second basipod of first legs with 2 or more short spines on inner

margin, not reaching base of basal endopod segment 4

3. Long spine bent abruptly outward beyond its center ; second,

third, and fourth metasome segments pink, rest of body

white cinctus (p. 221)

Long spine curved inward ; entire body behind cephalic segment

a dark chocolate-brown obscurus (p. 216)

4. Inner margin of second basipod of first legs with 4 equal short,

straight, and sharply pointed spines longirostris (p. 217)

Inner margin of second basipod of first legs with small proximal

knob and 2 blunt spines, sometimes fused pallidas (p. 219)

Inner margin of second basipod of first legs with small proximal

knob and 1 curved blunt spine attenuatus (p. 218)

5. Basal expansion of fifth legs short and broad, not reaching center

of distal segment; 2 or 3 short unequal setae hispidus (p. 225)

Basal expansion of fifth legs long and narrow, reaching tip of

distal segment; 2 long and equal setae sinuatus (]). 222)

Basal expansion of fifth legs short and broad, reaching beyond

center of distal segment; 2 medium equal setae commensalis (p. 227)

AMPHIASCUS OBSCURUS Sars

Figure 144

Amphdascus obscurus Saes, Crustacea of Norway, vol. 5, p. 150, pi. 93, 1906.

Occurrence.—A few specimens of both sexes were found in two of

the brackish ponds on Chappaquiddick Island.

Distribution.—^Norwegian coast (Sars) ; Woods Hole Harbor
(Fish).

Color.—Dorsal surface of cephalic segment light yellow tinged

with brown; the rest of the body a dark chocolate-brown, changing

into deep indigo-blue on the caudal rami and the ventral appendages;

eye bright red.

Female.—Cephalic segment as long as the rest of the metasome;

rostrum elongate triangular, bluntly pointed; segments of urosome

fringed with coarse spinules along their posterior margins on tho

ventral and lateral surfaces; caudal rami wider than long, massive

and close together. First exopod three-fourths as long as basal

endopod segment; end segment of third exopod with four setae and
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four spines; distal segment of fifth legs foliaceons, as wide as long,

overlapping the basal expansion, with seven large setae, third inner

one filiform; basal expansion reaching beyond center of distal seg-

ment, with five setae, all plumose, middle one longest. Total length,

0.9-1.1 mm.
Male.—Second basipod of first legs with a slender and nearly

straight inner spine, reaching beyond the center of the basal endopod
segment; endopod of second leg nearly as long as exopod, its end

segment with a slender apical spine, curved outward, and two stout

outer spines, the proximal one widened ; distal segment of fifth legs

as wide as long, with six setae, the third outer one filiform; basal

Figure 144.

—

Amphiascus
obscurus: a, Male, endo-

pod of second leg ; h, fe-

male, fifth leg ; c, male,

fifth leg

Figure 145.

—

Amiyhiaseus lonffiros-

tris: a, Male, endopod of second

leg ; b, female, fifth leg ; C, male,

fifth leg

expansion very short, with two equal apical setae. Total length,

0.75-0.9 mm.
Remarks.—When alive this species can be easily distinguished by

its color; when preserved the seven large setae on the dis'.al segment

of the fifth legs furnish the best single character. The presence

of the species in the brackish ponds on Chappaquicldick Island shows

that it is probably well distributed elsewhere in the area.

AMPHIASCUS LONGIROSTRIS (Glaus)

FlGtTBB 145

Dactylopus longirosfris Claus, Die frei lebenden Copepoden, p. 127. pi. IS, 186.?.

Amphiascus longirostris Sars, Crustacea of Norway, vol. 5, p. 159, pis. 100, 101,

1906.

Occurrence.—Twenty specimens, including both sexes, were taken

in one of the brackish ponds on Chappaquiddick Island, August, 1926,
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Distribution.—Helgoland (Claus) ; British Isles (T. Scott) ; Nor-

wegian coast (Sars) ; Finmark coast (T. Scott).

Color.—Body light yellow, irregularly tinged with red, the diges-

tive tract usually dark brown ; eye bright red.

Female.—Fifth metasome segment as wide as the fourth ; urosome

segments fringed posteriorly on the ventral and lateral surfaces with

spinules; caudal rami wider than long, the inner apical seta con-

spicuously swollen near its base, overlapping the outer seta. Exopod

of first leg as long as basal endopod segment ; end segment of third

exopod with four spines and four setae, one of the latter almost obso-

lete; distal segment of fifth legs oval, longer than wide, with six

setae, the two apical ones filiform; basal expansion reaching beyond

center of distal segment, with five subequal plumose setae. Total

length, 0.7-0.85 mm.
Male.—Inner margin of second basipod of first legs armed with

three or four short, sharp spines, directed obliquely inward; distal

segment of second endopod with a short apical seta and two stout

outer spines, the proximal one widened ; the two proximal segments

of the second exopod each with two exceptionally stout spines, one

inside the base of the other; distal segment of fifth legs oval, with

six setae, the single apical one filiform; basal expansion conical,

with two equal setae. Total length, 0.65-0.75 mm.
Remarks.—This species can be recognized by the long and sharply

pointed rostrum and the swollen base of the inner apical seta of the

caudal rami. It has not been reported before from our coasts, but it

is likely to be found in other ponds of the Woods Hole area besides

the one mentioned above.

AMPHIASCUS ATTENUATUS Bars

Figure 146

Amphiascus attcmialus Sae,s, Crustaceii oi: Norway, vol. 5, p. 171, pi. 112, 1906.

Occurrence.—Fifty specimens, including both sexes, were found

in Penzance Pond, Woods Hole, August, 1925.

Distribution.—West coast of Norway (Sars).

Color.—Body semitransparent and whitish in color, banded with

pale brown as follows: First a chain of spots across the posterior

portion of the cephalic segment, consisting of a central H-shaped

mark, on each side of which is a semilunar disk inclined forward

and outward, and beyond it a circular dot; transverse bands across

the center of the second and third segments, near the posterior mar-

gin of the fourth segment, near the anterior margin of the genital

segment, and on the dividing grooves between the abdominal seg-

ments. Eye bright red.
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Feriiale.—Cephalic segment one-half longer than wide; rostrum

triangular and bluntly rounded at the tip; urosome about two-

thirds as long as metasome, its segments without spinules; caudal

rami wider than long, the inner apical setae with a conspicuous

bulge near the base. First antennae 9-segmented, the first four

segments of about the same length, the last five much shorter and

together scarcely longer than the fourth segment; exopod of first

legs definitely shorter

than basal endopod seg-

ment; end segment of

third exopod with four

setae and four denticu-

late spines; distal seg-

ment of fifth legs oval,

with six setae, the two
apical ones filiform,

basal expansion reach-

ing center of distal seg-

ment, obliquely trun-

cated, with five setae.

Total length, 0.8-0.85

mm.
Male.—Body more

slender and urosome

longer than in female; second basipod of first legs with a pair of

curved and bluntly pointed processes on inner margin; spines on

outer margin of first exopod unusually long and denticulate; distal

segment of se(?ond endopod with two apical setae, the outer one

thickened and spiniform, and a single outer spine, which is flattened,

twisted, and emarginate at the tip ; distal segment of fifth legs with

six setae, the third inner one filiform, basal expansion much reduced,

with two setae. Total length, 0.7-0.8 mm.
Remarks.—This is the first report of this species outside of the

original locality on the Norwegian coast. When alive it can be

recognized at once by the transverse brown bands, which remain

visible long after preservation, and by the conspicuous bulge on

the inner apical setae of the caudal rami.

AMPHIASCUS PALLIDUS Sars

Figure 147

Amphiascus pallidtts Sars, Crustacea of Norway, vol. 5, p. 164, pi. 105, 1906.

OccutTence.—Found in abundance in the Eel Pond, at Woods
Hole, in two of the brackish ponds on Chappaquiddick Island, and

FifiDRE 146.

—

Ami)hiascus attenuatus: a, Male, first leg;

fj, male, endopod of second leg ; c, female, fifth leg
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along the shores of Katama Bay, Marthas Vineyard, July, 1926;

always among algae.

Distribution.—Coast of Norway (Sars).

Color.—Body transparent, of a faint yellowish-gray tinge, the

contents of the digestive tract a bright red ; eggs grayish white ; eye

brick red.

Female.—Urosome three-fifths as long as metasome, its segments

densely fringed with spinules along the posterior margins on the

ventral and lateral surfaces; caudal rami wider than long, the

inner apical setae thickened at their bases.

First antennae 8-segmented, the four terminal segments com-

bined twice as long as the fourth segment; exopod of first legs

longer than basal endo-

pod segment; distal seg-

ment of third exopod

with four spines and

four setae, one of the lat-

ter almost obsolete; dis-

tal segment of fifth legs

oval, with six setae, the

two apical ones filiform,

basal expansion reaching

beyond center of distal

segment, obliquely trun-

cated, with five stout

plumose setae, the sec-

ond and third outer ones

subequal and much
longer than the others.

Total length, 0.6-0.75

mm.
Male.—Second basipod of first legs with two curved blunt processes

and an acuminate spine on the inner margin ; distal segment of second

endopod swollen through the middle, with a single long apical seta

and two outer spines, the proximal one much the larger and blunt at

its tip ; fifth legs much reduced in size, basal expansion conical, tipped

with two equal setae, distal segment short and narrow, with six setae,

the apical one filiform. Total length, 0.5-0.65 mm.
Remarks.—This copepod lives crawling about through the meshes

of the blanket algae that cover the ponds on Chappaquiddick Island.

It feeds largely on red diatoms, a fact that accounts for the color of

its digestive tract. Some of the algae was brought home and placed

in a shallow aquarium, and the copepods remained alive for 18 days,

long before which the algae had developed enough stench to render

it decidedly obnoxious.

Figure 147.

—

Atnphimcus palUdus: a, Male, second
leg ; b, female, flfth leg ; c, male, fifth leg
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AMPHIASCUS PARVUS Sars

Figure 148

Amphiascus parvus Saks, Crustacea of Norway, vol. 5, p. 162, pi. 103, 1906.

Occurrence.—A single female was obtained in a surface tow from
the wharf of the Bureau of Fisheries at Woods Hole, August, 1925.

The specimen was captured by C. H. Blake, who was working upon
copepods at the Marine Biological Laboratory. It was carefully dis-

sected and mounted, and the present author was kindly allowed to

examine the mount and drawings and to include

it in the present list.

Distribution.—Coast of Norway (Sars).

Color.—Body grayish white, somewhat darker

in the grooves between the segments ; contents of

the digestive tract more or less tinged with red;

eye brick red.

Female.—Body slender, more than four times

as long as wide; urosome two-thirds as long as

metasome and nearly as wide, its segments with-

out spinules; caudal rami twice as wide as long,

the bases of both apical setae enlarged. First figure i 4 s . —Am-

antennae 8-segmented, the four terminal seg- maie'^Tffh^k'g*

ments about half the length of the four basal

ones ; first exopod reaching but little beyond the center of the basal

endopod segment, its middle segment without a seta ; distal segment
of third exopod with four spines and two setae; distal segment of

fifth legs oval, with six setae, the two apical ones filiform, basal ex-

pansion not reaching the middle of the distal segment, obliquely trun-

cated, with five unequal setae. Total length, 0.45 mm.
Male.—Unknown.
Remarks.—Again this is the first record of the species outside the

Norwegian coast. It may be recognized by its small size and by the

structure of the first and fifth swimming legs.

AMPHIASCUS CINCTUS (Claus)

FiGUKH 149

Dactylopus c'mctus Claus, Die Copepodenfauna von Nizza, p. 27, pi. 3, 1S66.

Amphiascus cinctus Sars, Crustacea of Norway, vol. 5, p. 149, pis. 91, 92, 1906.

Occurrence.—Found in limited numbers in Penzance Pond, Woods
Hole; Great Pond, Falmouth; Waquoit Bay, Falmouth; Senge-
kontacket Pond, Marthas Vineyard.

Distribution.—Mediterranean (Claus) ; coast of Norway (Sars)

;

Adriatic (Pesta, Grandori)
; Gulf of Genoa (Brian).

Color.—Body light yellowish white, the first three free segments
of the metasome a deep reddish pink, forming a wide transverse

band; there is also a longitudinal streak of very irregular width
along the midline of the dorsal surface; eye orange-red.

71937—32 16
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Female.—Cephalic segment about half of the metasome; rostrum

long, prominent, curved downward, and rounded at its tip, with a

minute hair on each lateral margin; urosome two-thirds as long as

metasome, without spinules; genital segment divided; caudal rami

quadrilateral, wider than long. First antennae 8-segmented, two

basal segments enlarged; exopod of first legs three-fourths as long

as basal endopod segment ; distal segment of third exopod with four

spines and four setae; distal segment of fifth legs large and foli-

aceous, as wide as long, with six setae, the third inner one filiform,

basal expansion triangular, scarcely reaching the center of the distal

segment, with five setae, the middle one larger and longer than the

others. Total length, 0.8-0.9 mm.

Figure 149.

—

Amphiascus cinctus: a. Female, fifth leg; h, male, fifth and

sixth legs ; c, male, first leg ; d, male, second leg

Male.—First antennae geniculate, with two long aesthetasks; sec-

ond basipod of first legs with a stout curved spine at the inner

corner, reaching beyond the center of the basal endopod segment;

second endopod nearly as long as exopod, with an apical spine,

curved abruptly at the center, and two outer spines, the proximal

one widened; distal segment of fifth leg oval, with six setae, the

third inner one filiform, basal expansion reaching the middle of the

distal segment with two apical setae ; rudiments of sixth legs present.

Total length, O.Y-0.8 mm.
Reiimrks.—The deep pink transverse band on the metasome retains

its color in formalin and affords a ready means of identification.

The species has never before been reported from our coasts. Brian

published figures and descriptions of nauplius and metanauplius

stages in Studi del Laboratorio Marino Genova, 1921 (pp. 87-88).

AMPHIASCUS SINUATUS Sars

Figure 150

Amphiascus sinuatus Sars, Crustacea of Norway, vol. 5, p. 178, pi. 118, 1906.

Occurrence.—A few specimens of both sexes were obtained in two

of the brackish ponds on Chappaquiddick Island, July, 1925, and in

Cuttyhunk Harbor.
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Distribution.—Coast of Norway (Sars).

Color.—Body whitish and transparent, without pigment mark-

ings of any sort; eye deep ruby red.

Female.—Body rather slender; cephalic segment half the length

of the metasome ; rostrum very long and narrow, curved downward,

and sharply pointed; urosome about as long and nearly as wide as

metasome
;
genital segment with scarcely a trace of division ; caudal

rami quadrangular, wider than long, apical setae only slightly thick-

ened at their bases ; exopod of first legs a trifle shorter than the basal

endopod segment, middle segment

without an inside seta; distal seg-

ment of third exopod with three

spines and three setae ; distal segment

of fifth legs elongate-ovate, pointed

at the tip, with six setae, the second

and third inner ones filiform; basal

expansion narrow triangular, reach-

ing beyond the center of the distal

segment, with five setae, the four in-

ner ones equal. Total length, 0.7-

0.85 mm.
Male.—Second basipod of first legs

with a long spine at the inner corner,

reaching beyond the center of the

basal endopod segment ; second endo-

pod as long as the exopod with a

short apical spine and two long outer spines, reaching beyond the

tip of the apical one; distal segment of fifth legs short, as wide as

long, with five setae, the two terminal ones filiform, basal expansion

reaching the tip of the distal segment, with two equal setae. Total

length, 0.6-0.T5 mm.
Remarks.—As Sars has pointed out, this species resembles longi-

rostrls, but it has a broad shallow sinus on the lateral margins of the

cephalic segment at the anterior corner, and the first legs of the male

are markedly different. The specimens from Cuttyhunk Harbor
were living on the outside surface of compound ascidians on the

piles of the wharf.

Figure 150.

—

Amphiuscus sinuatus:

a, Male, second leg ; b, female,

fifth leg ; c, male, fifth leg

AMPHIASCUS DACTYLIFER, new species

Plate 5, n-fi

Occurrence.—Found in abundance in two of the brackish ponds on

Chappaquiddick Island, July, 1926, and sparingly in Quisset Pond,

Falmouth, August, 1927. The male holotype is U. S. N. M. No. 63425.
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Color.—Urosome transparent, with a bluish tinge, metasome whit-

ish and more opaque ; mouth parts and swimming legs with a brown-

ish wash; eggs white and opaque; eye pale blue.

Female.—Body narrow-elongate, nearly the same width through-

out and five times as long as wide; head completely fused with the

first segment, the resultant cephalothorax a little less than half

the length of the metasome ; second segment a little longer than any

of the three following segments, which are about equal.

Urosome two-thirds as long as metasome; genital segment dis-

tinctly divided, the posterior portion longer than the anterior.

Nearly every female carries a single spermatophore attached to the

ventral surface of the anterior portion of the genital segment. This

spermatophore is cylindrical and is coiled into a circle, and both ends

are attached to the segment, reminding one somewhat of a spare tire.

Abdomen made up of three segments, diminishing slightly in length

and width posteriorly. Caudal rami nearly twice as wide as long,

the outer apical seta considerably longer than the inner.

First antennae 8-segmented and evenly divided between the basal

and terminal portions; second antennae of the usual pattern, with a

3-segmented exopod. Rostrum long and narrow and rather bluntly

pointed, with a distinct ventral keel. In the first legs the basal seg-

ment of the endopod is only a little longer than the entire exopod,

and carries a large plumose seta on its inner margin near the distal

end. The two distal segments combined are two-thirds as long as

the basal segment, and the third one is three times as long as the

second, and tipped with two subequal setae. The spine at the inner

corner of the second basipod is more than one-third the length of

the basal endopod segment. The three exopod segments are about

equal in length, the two basal ones each carry a long spine on the

outer margin, the end segment carries two long spines at its outer

distal corner and two apical setae, slightly geniculate. The three

following pairs of legs are of the usual pattern in this genus; distal

segments of third exopod with four spines and two setae. Inner

expansion of basal segment of fifth legs broadly triangular, with two

unequal apical, and three inner setae, all the latter plumose. Distal

segment elongate oval, narrowed at its tip, with six setae, the second

and third inner ones filiform and elongated. Total length, 0.75-

0.85 mm.
Male.—Somewhat smaller than the female but otherwise of the

same appearance. First antennae geniculate, the fourth segment

considerably swollen and armed with an aesthetask as long as the

four basal segments combined; the terminal portion of four seg-

ments is usually coiled into a small circle, with the terminal segment

below the fifth segment. In the first legs the second basipod is

armed on its inner margin with three wide, acute spines, short and
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black; between the distal one of these spines and the basal endopod

segment is a fourth spine, much longer, bluntly pointed, minutely

denticulate along its outer margin, and light colored. In the second

legs the two basal exopod segments are much produced at the distal

corners, and carry an outer fringe of coarse spinules; the apical

spine of the end segment is acuminate at its tip and pectinate along

its outer margni. The endopod is much shorter than the exopod

and is tipped with a long apical spine, enlarged at its distal end and

divided into a blunt thumb and two curved fingers, whence the

specific name. There are also two outer spines, the proximal one

much wider and laminate at its base. In the fifth legs the distal

segment is as wide as long, narrowed at its tip, with a single apical

filiform seta, a short spine on the outer margin, two unequal

plumose setae and two minute spines on the inner margin. The

two basal expansions are fused for half their length on the midline

;

the free portion is narrow, squarely truncated at the tip and armed

with two coarse plumose setae. Total length, 0.7-0.8 mm.
Rcmarhs.—The female can be identified by the structure of the

first and fifth legs and by the curious spermatophore on the ventral

surface of the genital segment; the fifth legs and the endopod of

the second legs are the best characters in the male.

AMPHIASCUS HISPIDUS (Brady)

FiGTJRB 151

Stenhelia hispida Brady. A monograph of the free and semiparasitic Copepoda

of the British Islands, vol. 2, p. 32, pi. 42, figs. 1-14, ISSO.

Amphiascus hispidus Sabs, Crustacea of Norway, vol. 5, p. 166, pis. 107, 108,

1906.

Occurrenee.—Found among algae in the Eel Pond, Woods Hole,

June, 1925 ; in Penzance Pond, Woods Hole, August, 1925 ; in Poucha

Pond, Chappaquiddick Island, and Katama Bay, Marthas Vineyard,

July, 1925.

IHstnhutlon.—British Isles (Brady) ; Norwegian coast (Sars).

Color.—Body yellowish gray, the bases of the antennae, the mouth

parts, the swimming legs, and the caudal rami darkened almost to

black; eye dull red.

Female.—Body nearly five times as long as wide; cephalic seg-

ment considerably shorter than the rest of the metasome; urosome

nearly as long as metasome
;
genital segment distinctly divided, and,

with the first two abdominal segments, armed laterally with an

oblique row of spinules near the posterior margin; caudal rami

distinctly longer than Avide, the outer apical seta swollen at its base.

First antennae 8-segmented, the two basal segments enlarged

;

exopod of first legs longer than the basal endopod segment, middle

segment without an inner seta; end segment of third exopod with
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four spines and two setae; distal segment of fifth legs oval and

rather pointed, with five setae, the middle (terminal) one filiform,

basal expansion nearly reaching the center of the distal segment, Avitii

five plumose setae, the middle one the longest. Total length,

1-1.2 mm.
Male.—The first antennae are geniculate, the fourth segment con-

siderably swollen and bearing a very long aesthetask ; second basipod

of first legs Avith a small knob on the inner margin, and at the distal

corner a laminate process squarely

truncated at its tip; and inside of this

a short, stout spine; distal segment

of second endopod with a small knob

on its inner margin and a stout bay-

onet-shaped apical spine, the base of

which is swollen into an inner knob;

inside of this apical spine and parallel

with it is a second spine of equal length

but more slender. Distal segment of

fifth legs as wide as long, with five

setae, the two inner ones plumose and

widely separated, the middle one ter-

minal and filiform, the two outer ones

short and spinelike; inner expansion

very short, with 2 or 3 unequal setae

and numerous spinules. Total length,

0.75-1 mm.
Remarks.—The characters most easily observed are the caudal

rami, longer than wide, and the outer apical seta swollen at its base.

The distal segment of the fifth legs in both sexes has but five setae,

the middle one alone apical and filiform. The species has not before

been reported from our coasts.

AMPHIASCUS INTERMEDIUS (T. Scott)

Figure 152

StenJielia intermedia T. Scott, IStli Ann. Rep. Fishery Board Scotland, pt. 3, p.

169, pi. 2, figs. 10-21, 1897.

Amphiascus intermedlus Saks, Crustacea of Norway, vol. 5, p. 169, pi. 110, 1906.

Occurrence.—Nine females were obtained from Quisset Pond,

Falmouth, July, 1926.

Distribution.—Scottish seas (T. Scott); Norwegian coast (Sars).

Color.—Body a uniform yellowish gray and fairly transparent;

eggs white and opaque ; eye bright red.

Female.—Body short and stout, not more than three times as long

as wide; cephalic segment broad and evenly rounded anteriorly;

rostrum bifid at its tip ; urosome one-fourth shorter than metasome

;

Figure 151.—Amphiascus Jiispidus:

a, Male, second leg ; b, female,

fifth leg ; c, male, fifth and sixth

legs
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genital segment divided only laterally; caudal rami twice as wide

as long, inner apical seta moderately thickened at its base.

First antennae 8-segmented, two basal segments swollen, end
segment as long as the three preceding segments combined ; first ex-

opod nearly as long as entire endopod, without any inner setae; end
segment of third exopod with four spines and two setae ; distal seg-

ment of fifth legs oval, considerably

tapered distally, with five setae, the

middle one alone apical and fili-

form; basal expansion triangular,

nearly reaching the tip of the distal

segment, with five setae, all except

the inner one sparsely plumose.

Total length, 0.7-0.8 mm.
Male.—Second basipod of first

leg with a broad tenonlike spine,

rounded at its tip, on the inner mar-

gin ; end segment of second endopod

with an inner fingerlike process, two

stout outer teeth, a wide bayonet-

shaped apical spine, and a more
slender inner spine, widened and

bidfid at its tip.

Remarks.—The species may be

recognized by the notch at the tip

of the rostrum, and by the structure of the first and fifth legs. It

has never before been reported from American coasts.

AMPHIASCUS COMMENSALIS Seiwell

Figure 153

Amphlascus commicnsalis Seewell, Proc. U. S. Nat. Mus., vol. 73, art. 18, p. 2,

pi. 1, 1928.

Occurrence.—Both sexes were taken from the common sea pork,

Amaroucium, collected near Woods Hole.

DistHhution.—Not found outside the present area.

Color.—Body a uniform yellowish gray without other pigmenta-

tion.

Female.—Body slender, the metasome scarcely wider than the uro-

some ; cephalic segment as long as the rest of the metasome ; ros-

trum lanceolate; urosome as long as metasome; caudal rami shorter

than anal segment, with short setae. Basal segment of first an-

tenna much the longest ; exopod of second antenna 2-segmented with

four setae, attached to side of basal segment of endopod. Inner ex-

pansion of basal segment of fifth leg narrow, not reaching center of

FiGUKB 152.

—

Amphiascus intermedlus

:

a. Female, dorsal (after Sars) ; V,

female, fifth leg ; c, rostrum
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distal segment, with five setae, the middle one longest; distal seg-

ment about as wide as long, with five setae, the second inner one

longest. Total length, 0.74 mm.
Male.—Body shorter than that of female, relatively as wide. First

antennae not geniculate, fourth segment as long as first, second a

little shorter, third only half

\

FiGUKB 153.

—

Aniphiascus oommensalis : a.

Female, dorsal (after Seiwell) ; ft, female,

fifth leg ; c, male, fifth leg

the length. Both rami of first

leg 3-segmented, the endopod a

little longer than the exopod;

endopod of second leg also

longer than exopod, its end seg-

ment transformed into a stout

spine. Fifth legs smaller than

in the female, the inner expan-

sion of the basal segment with

but two setae. Total length,

0.65 mm.
Remarks.—Most of the species

of this genus hitherto described

have been taken from among
algae and hydroids or close to

the bottom mud. We can under-

stand, therefore, how the pres-

ent species has become com-

mensal wdthin an ascidian. As
it is the only one with such a habitat, that fact alone is sufficient

to distinguish it.

Genus STENHELIA Boeck, 1864

Body more or less pyriform; head fused with the first segment

and much swollen; rostrum rigid, broadly triangular, and indented

on either side near the tip; urosome short and usually tapered pos-

teriorly
;
genital segment more or less divided ; caudal rami longer

than wide. First antennae 8-segmented, geniculate in the male;

exopod of second antennae 3-segmented, the middle segment very

short; mandibular palp biramose; maxillipeds unguiculate; rami of

first four pairs of legs 3-segmented, except the first endopod, which

is sometimes 2-segmented; fifth legs 2-segmented, the distal segment

extended laterally and visible in dorsal view; two ovisacs, more or

less divergent.

KEY TO THE SPECIES (FEMALES)

1. Distal segment of fifth leg as wide as long, with 6' setae, basal

expansion with 4 setae arenicola, new species (p. 229)

Distal segment of fifth leg longer tliiin wide, with 5 setae, basal

expansion with 5 setae .
reflexa (p. 230)
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STENHELIA ARENICOLA, new specieg

Plate 6

Occurrence.—Four females were washed from the sand on Buz-

zards Bay bathing beach July, 1927 (female holotype, U.S.N.M.

No. 63426) ; 2 females from the sand of Nobska bathing beach, east

of the lighthouse, July, 1927.

Color.—Body transparent and without pigment markings.

Female.—Body short and stout, three times as long as wide;

cephalic segment longer and wider than the rest of the metasome;

free segments very short and diminishing regularly in width, the

fifth segment but little narrower than the fourth. Urosome three-

fifths as long as metasome, not tapered posteriorly but slightly

widened; genital segment not divided, as wide as the fifth segment

anteriorly but narrowed posteriorly. Basal abdominal segment

longer than either of the other two and narrower; caudal rami

widely separated and slightly divergent, twice as long as wide, the

inner apical seta longer than the urosome, the outer one half as long.

Kostrum well defined at its base, narrowed through the middle and

notched at its tip. First antennae 8-segmented, the segments well

defined and densely setiferous, the terminal segment longer than the

two preceding it combined. Distal segment of exopod of second

antenna slightly longer than the proximal segment and four times

as long as the middle segment. Chewing blade of the mandible

short and very irregularly toothed; basal part of palp narrowed in

the center, the inner ramus no longer than the outer and abruptly

reflexed,^ with one of the terminal setae elongate and flagelliform;

maxillae and maxillipeds as in other species of the genus.

Endopod of first leg scarcely reaching the end of the second exo-

pod segment, its terminal segment as wide as long, the middle apical

seta stout and greatly elongated; the proximal segment is hairy on

its anterior surface. The three segments of the first exopod are

about equal in length, the middle one with a short inner seta, the

distal one with two slender outer spines and two unequal apical

setae. The rami of the second and third legs are about equal in

length, the endopod of the fourth legs is much shorter than the

exopod. In the fifth legs the distal segment is as wide as long and
narrowed at its base, with six setae, the second and third inner ones

filiform, the third one very short. The basal expansion is rapidly

attenuated inwardly and does not reach the midline; it is armed
with four slender setae, the two middle ones longer than the others.

Total length, 0.55-0.65 mm.
Remarks.—The species can be recognized by the increase in width

of the posterior part of the urosome, by the wide separation of the

' The inner ramus shown in Plate 6, c, was straightened under pressure.
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caudal rami, and by the details of the fifth legs. It evidently sticks

rather closely to the beach sands, since no specimens have been

obtained elsewhere.

STENHELIA REFLEXA (Brady)

Figure 354

Delavalia rcflcxa, Brady, A monograph of the free and semiparasitic Copepoda
of the British Islands, vol. 2, p. 45, pi. 51, figs. 1-8, 11, 13, 1880.

Stenhelia reflexa Sars, Crustacea of Norway, vol. 5, p. 186, pi. 123, 1906.

Occurrence.—Ten specimens, inchiding both sexes, were washed
out of sand dredged at a depth of 23 fathoms, 12 miles south of No
Mans Land.

Distribution.—British Isles (Brady); Norwegian fiords (Sars),

Color.—Body semitransparent and a uniform pale yellow, without

pigment markings; eye bright red.

Female.—Body short and stout; rostrum broadly triangular at its

base, tongue-shaped at the tip; urosome nearly as long as the

metasome and tapered posteriorly;

genital segment partly divided and

conspicuously dilated anteriorly; cau-

dal rami as long as anal segment,

twice as long as wide. Rami of first

legs equal in length, the endopod 2-

segmented, each segment with an in-

ner seta ; the middle segment of the ex-

opod has an inner seta, the end seg-

ment has three outer spines and two

apical setae; distal segment of fifth

legs spatulate, considerably narrowed
at its base, with five setae, the second

and third inner ones filiform, the third

one very rudimentary ; basal expansion

broadly rounded, with five elongate

stout setae, the outer one smaller than

the others. Total length, 0.45-0.55 mm.
Male.—Smaller than female and

more slender; second endopod 2-seg-

mented, the distal segment longer and narrower than the proxi-

mal, with a short, denticulated, spinelike process at the tip and four

unequal setae on the inner margin; fifth legs much reduced in size,

the distal segment not separated at its base, but fused with the

basal segment and armed with four setae, the second outer one

terminal and filiform; basal expansion conical, as long as the distal

segment and tipped wath a single seta; the sixth legs are repre-

FiGURE 154.

—

stenhelia rcflexa: a.

Female, dorsal ; h, male, fifth leg
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sented by a pair of plates on the ventral surface of the genital seg-

ment, each armed with three setae. Total length, 0.35-0.45 mm.
Remarks.—This species may be distinguished by the shape of the

rostrum and the structure of the first and fifth legs. It is evidently

a bottom species living in or on the sand, and it has never before

been reported from this side of the Atlantic.

Family CANTHOCAMPTIDAE

Genus CANTHOCAMPTUS Westwood, 1836

Body slender and cylindrical, metasome only a little wider than

the urosome; head fused with the first segment; rostrum rudi-

mentary; urosome 4-segmented in female, 5-segmented in male, the

segments fringed with spinules along their posterior margins;

caudal rami somewhat longer than wide. First antennae 8-seg-

mented: exopod of second antenna 2-segmented; rami of first four

pairs of legs 3-segmented, except the fourth endopod, which is

2-segmented ; all the endopods or those of the first two pairs of legs

transformed in the male; fifth legs 2-segmented, distal segments

rather small.

KEY TO THE SPECIES (FEMAIJIS)

1. Anal operculum armed with 5 or 6 simple serrate spines ; basal

expansion of fiftli legs not reaching: center of distal seg-

ment staphylinoides (p. 231)

Anal operculum armed with 10 or 12 spinules bifid at the tip;

basal expansion reaching tip of distal segment minutus (p. 232)

CANTHOCAMPTUS STAPHYLINOIDES Pearse

Figure 155

Canthocainptus staphylinoides Pbiarse, Studies Zool. Lab. Univ. Nebraska, no.

65, p. 151, pi. 15, figs. 14-21, 1905.

Occurrence.—Fifteen specimens, including both sexes, were ob-

tained from wet moss along the shores of Jenkins Pond, Falmouth,

July, 1927.

Distribution.—Eastern Nebraska and Nantucket Island (Pearse).

Color.—Body yellowish green, inclined to reddish in the male;

eggs and ovisac pale green ; eye bright red.

Female.—Moderately slender; cephalic segment shorter than the

rest of the metasome; urosome nearly as wide as metasome, its seg-

ments fringed with long spinules on their posterior margins on the

ventral and lateral surfaces
;
genital segment only partially divided

;

anal operculum armed on its posterior margin with five or six stout

serrate spines, which are as wide as long. Aesthetask on fourth

segment of first antenna not reaching the end segment; exopod of
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FiGLKE 155.

—

Gantho-
oamptus staphylin-

aides; a, Female,
dorsal (after
Pearse) ; h, female,

fifth leg; c, male,

fifth leg

first legs about the same length as the basal endopod segment ; distal

segment of fifth legs three-fourths as wide as long, with five setae,

the second inner one enlarged and greatly elon-

gated; the inner margin also carries two short

spines ; basal expansion triangular, with six setae,

the second outer one very small. Total length,

1-1.15 mm.
Male.—Fourth and fifth segments of first an-

tennae considerably enlarged ; aesthetask on fourth

segment just reaching base of end segment ; inner

process on middle segment of third endopod slen-

der, acuminate, and slightly curved, reaching

one-third of its length beyond the tip of the end

segment, the latter with two apical setae, the outer

one twice the length of the entire ramus; end

segment of fourth endopod with a stout spine and

two unequal filiform setae at its apex, two shorter

filiform setae on its outer margin and three mi-

nute spines on its inner margin; distal segment

of fifth legs small, with six setae, basal expansion

much reduced, with two unequal setae ; rudiments

of sixth legs present. Total length, 0.9-1 mm.
Re'niai'ks.—Pearse established this species upon material obtained

in Nebraska and afterward reported it from Nantucket.

CANTHOCAMPTUS MINUTUS Claus

Figure 156

CantJiocamptus minutus Claus, Die irei lebenden Copepoden, p. 122, pis. 12, 13,

1863.—Sabs, Crustacea of Norway, vol. 5, p. 197, pi. 128, 1906.

Occurrence.—Fifty specimens, including both sexes, were found in

wet moss on the shore of Jenkins Pond, Falmouth, July, 1927.

Distribution.—Sweden (Lilljeborg) ; Germany (Claus) ; Holland

(van Breemen) ; British Isles (T. Scott) ; United States (Herrick)

;

everywhere in the northern continents (Marsh).

Color.—Body semitransparent with a faint bluish tinge, becoming

white in formalin ; a few scattered red oil globules ; eggs and oviducts

white; eye red.

Female.—Body sublinear, four and one-half times as long as wide;

cephalic segment wider but not quite so long as the rest of the meta-

some; urosome shorter than metasome and considerably tapered;

genital segment completely divided; anal segment evenly rounded

posteriorly; anal operculum fringed on its posterior margin with

about 12 spinules bifid at their tips and several times longer than
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wide; caudal rami shorter than anal segment, swollen through the

middle, the outer margin convex with two stiff spines and three short

spinules, the distal end obliquely truncated. First antennae scarcely

reaching the center of the cephalic segment; exopod of first legs

nearly as long as endopod; endopod of

fourth leg scarcely reaching the tip of the

basal exopod segment ; distal segment of fifth

leg twice as long as wdde, with five setae, the

terminal one much longer than the others;

basal expansion nearly reaching the tip of

the distal segment, with six very unequal

setae. Total length, 0.5-0.6 mm.
Male.—Smaller than the female, with the

same proportions
;
genital segment completely

divided ; the two distal segments of the second

endopod fused into a single cone, with one

apical and two inner setae; inner process on

middle segment of third endopod straight,

acuminate, and twice the length of the ter-

minal segment ; distant segment of fifth legs

as wide as long, with six setae, basal expan-

sion much reduced and tipped with two sub-

equal setae. Total length, 0.4-0.5 mm.
Remarks.—This species may be recognized by its small size and

short first antennae, and it differs from all known species in the bifid

tips of the spinules on the anal operculum. It lives in wet moss at

or just above the water's edge and clings to the moss so tenaciously

that it can be obtained only by picking it off with forceps under a

binocular.

Figure 156.

—

Canthooamp-
tus minutun: a, Male,

dorsal ; b, female, fifth leg

Genus ATTHEYELLA Brady, 1880

Body slender and cylindrical, metasome scarcely wider than uro-

some ; head fused with the first segment and a little shorter than the

rest of the metasome; urosome 4-segmented in female, 5-segmented

in male, passing insensibly into metasome anteriorly, tapered pos-

teriorly; caudal rami much longer than wide. First antennae 8-

segmented, geniculate in the male; exopod of second antennae 1-

segmented and minute ; first legs subprehensile, exopod 3-.segmented,

endopod usually 2-segmented, but rarely 3-segmented ; exopods of the

three following pairs of legs 3-segniented, endopods 2-segmented, dis-

tal segment much longer than basal ; third endopods transformed in

male; fifth legs 2-segmented, of the usual pattern. One species

found here.
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ATTHEYELLA BICOLOR, new species

Plate 7

Occurrence.—Found in abundance in two of the brackish ponds

on Chappaquiddick Island, July, 1925. Type of the new species,

U.S.N.M. No. 59763.

Color.—Body transparent, cephalic segment white, the rest of the

body pale blue; ovary and oviducts light brown; contents of the

midgut orange-red ; eye bright ruby red.

Female.—General form short and stout, tapering regularly back-

ward without any demarcation between metasome and urosome;

cephalic segment broadly rounded anteriorly and wider than any

of the other segments ; rostrum prominent, poorly defined at its base

and obtuse at its tip. Second (first free) metasome segment longer

than any of the others ; urosome three-fifths as long as metasome, its

segments fringed laterally and ventrally with small spinules; geni-

tal segment distinctly divided, abdominal segments diminishing in

length and width backward ; caudal rami one-half longer than wide,

their inner margins slightly convex and armed with many spines and

setae; both apical setae jointed near their base, the inner one longer

than the urosome. The anal operculum and the corners of the anal

segment are densely fringed with coarse spinules.

First antennae 8-segmented and rather stout, especially the two

basal segments; they are only half the length of the cephalic seg-

ment and sparsely setose; the second segment carries four setae on

its dorsal surface and three on the anterior margin; the aesthetask

on the fourth segment reaches beyond the tip of the antenna. The
second antennae have a 1-segmented exopod attached to the side

of the basal endopod segment, and armed with three setae. The two

segments of the maxilliped are the same length, the distal one

convex on its inner margin and fringed with long hairs, the ter-

minal claw as long as the second segment and slightly curved.

Rami of first legs equal, exopod 3-segmented, endopod 2-segmented,

proximal segment of latter twice as wide and half as long as distal

segment ; this endopod is tipped with two setae, the inner one longer

than the outer. In the second and third legs the endopods are a little

longer than the basal exopod segments, in the fourth legs they

scarcely reach the center of that segment. In the second and third

legs the distal endopod segment is four times as long as the basal,

with three apical setae, the middle one much the longest. In the

fourth legs the distal segment is less than three times as long as the

basal, with two apical setae, the outer one five times as long as the

inner. In the fifth legs the distal segment is as wide as long, with

five setae, two apical and three outer, an apical seta the longest. The
basal expansion extends half its length beyond the tip of the distal
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segment and is armed with six setae, the second outer one much

elongated. Total length, 0.55-0.65 mm.
Male.—Smaller and more slender than the female; the first an-

tennae are geniculate, the first segment beyond the hinge consider-

ably enlarged, the end segment curved into a sort of claw. The outer

spines of the exopods of the swimming legs are lengthened and

widened and bluntly pointed. The first endopod is a little longer

than the exopod, the second endopod has a short stout spine at the

outer distal corner of the end segment, the third endopod is 3-seg-

mented, the basal segment very short, the middle segment with a row

of short hairs across its surface and a curved spine on its inner mar-

gin, the end segment is spherical, with two unequal apical setae, the

fourth endopod is like that of the female.

The fifth legs are much smaller than in the female ; the distal seg-

ment reaches the tip of the basal expansion, is truncated and armed

with three setae, the middle one the longest, and small spinules on the

lateral margins. The basal expansion is broadly rounded with three

apical setae and two spinules on each lateral margin. Total length,

0.4-0.5 mm.
Remarks.—This species may be told by the structure of the fifth

legs in the female and by the endopod of the third legs in the male.

It was quite abundant in the two ponds mentioned above but was

found nowhere else.

Genus MARSHIA Herrick, 1895

Bod}^ slender and cylindrical, metasome only slightly wider than

the urosome ; head fused with the first segment and much shorter than

the rest of the metasome; urosome 4-segmented in female, 5-seg-

mented in male ; caudal rami much longer than wide, apical setae of

moderate length. First antennae 6-segmented, third and fourth seg-

ments much enlarged in male, aesthetask on fourth segment extending

beyond the tip of the antenna; exopod of second antenna wholly

lacking; exopods of first 4 pairs of legs 3-segmented, endopods

2-segmented, the two segments of fourth endopod sometimes fused;

fifth legs apparently 1-segmented, the two segments being completely

fused, and the outer lobe of the basal segment often obsolete. One
species found here.

MARSHIA BREVICAUDATA Herrick

Figure 157

Marshia breiicaudata Hekrick, Copepoda of Miuuesota, p. 137, pi. 32, figs. 6-13,

1895.

Occurrence.—Five females and a male were obtained from the

small lily pond south of Ashumet Pond, Falmouth, July, 1926; a

single female from the south pond on Penikese Island, August, 1926.
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Distribution.—New Mexico (Herrick, Marsh).

Color.—Transparent with a whitish cast and without pigment

markings of any kind ; eye invisible.

Female.—Cephalic segment much shorter but wider than the rest

of the metasome; rostrum prominent and peglike; urosome half the

length of the metasome, the segments of both divisions fringed

posteriorly with spinules; genital segment not divided; caudal rami

one-half longer than wide, the inner apical seta twice the length of

the outer.

Kami of first legs about equal, the distal segment of the endopod

one-fourth longer than the basal, with a slender apical spine much
longer than the segment and sparsely denticulate.* Inside of the

Figure 157.^

—

Marshia hrevicaudata: a. Female, dorsal; 6, female, fifth

leg ; c, female, first leg ; d, female, fourth leg

spine and close to it are two plumose setae, the nearest one twice the

length of the spine, the other only half that length. The outer spines

of the exopod are rather blunt and stout, and each segment has two

or three outer spinules. The fourth endopod is shorter than the

basal exopod segment; in some specimens it showed two distinct

segments, the distal one three times the length of the basal ; in other

specimens the two segments were completely fused without a trace

of demarcation. Tliis endopod has two apical setae, the outer one

plumose and five times as long as the inner, which is filiform. In

the fourth exopod the two apical setae and the inner seta of the

middle segment are exceptionally long and stout, while the spines on

the outer margins of all three segments are slender and weak. In the

fifth legs the outer lobe of the basal segment is distinctly indicated

and bears a long smooth seta; the inner expansion is quadrangular
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and squarely truncated at its tip, where it carries three stout setae,

the outer one much the thickest and longest; there is also one stout

seta on each lateral margin. The distal segment is as wide as long

and obliquely truncated, with three stout setae on the oblique margin,

the middle one much the longest, and a filiform seta on the anterior

surface near the base of the long middle seta. Total length,

0.5-0.65 mm.
Male.—A little smaller than the female, with a more prominent

rostrum ; urosome 5-segmented and as long as the metasome ; caudal

rami twice as long as wide, with very long apical setae, which are

entirely separated at their base. First antennae with the third seg-

ment considerably swollen and armed with a short and club-shaped

aesthetask, the apical segment subspherical and tipped with two
short claws. Second antennae, mouth parts, and swimming legs

like those of the female; fifth legs smaller, the distal segment as

long as the basal expansion, with four slender and weak setae, the

basal expansion with three still smaller setae. Total length,

0.^0.5 mm.
Rertiarks.—This is the first record of this species outside of New

Mexico, where it was found in fresh and brackish waters. Her-

rick's diagnosis of his new genus Marshia^ founded on this and

another species, and his descriptions of the two species were filled

with errors, especially with regard to the five pairs of legs. Endo-

pods and exopods were transposed in every instance, and although

the fifth legs show no visible segmentation, their form shows con-

clusively that they are composed of two segments fused. Marsh,

in his Fresh-water Biology, 1918 (p. 780), corrected some of these

statements, but no revised description has ever been published. For
this reason a longer description has been given here, with figures

of the female, since nearly all Herrick's figures of this species were

from the male.

Genus MESOCHRA Boeck, 1865

Body of medium length, tapered posteriorly, with but little dif-

ferentiation between metasome and urosome; head fused with the

first segment and much shorter than the rest of the metasome;

rostrum broadly triangular and bluntly rounded; urosome 4-seg-

mented; genital segment with only lateral indications of division;

caudal rami short and truncated. First antennae 6- or 7-segmented

;

exopod of second antennae 1-segmented, minute; exopods of first

four pairs of legs 3-segmented, endopods 2-segmented, proximal seg-

ments well developed ; first legs prehensile, the endopod longer than

the exopod and often 3-segmented; fifth legs 2-segmented, of

the usual pattern.

71937—3S ^17
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KET TO THE SPETIBS (BOTH SEXES)

1. First endopod 2-segmented ; basal expansion of fifth legs longer

than distal segment, with 6 setae in female, 3 in male_ lilljeborg'i (p. 238)

First endoped 3-segmented ; basal expansion of fifth legs as long

as distal segment, with 5 setae in female, 2 in male pygmaea (p. 239)

MESOCHRA LILLJEBORGI Boeck

Figure 158

Mesochra liUjehorgi Boeck, Forh. Vid.-Selsk. Christiania, 1864, p. 275.

—

Sabs,

Crustacea of Norway, vol. 5, p. 208, pi. 135, 1906.

Occurrence.—Both sexes found in moderate numbers in one of the

brackish ponds on Chappaquiddick Ishtnd, and in Quisset Pond,

Falmouth, July, 1926.

Distribution.—Coast of Sweden (Lilljeborg) ; British Isles

(Brady) ; Kiel Bay (Giesbrecht) ; coast of France (Canu) ; Nova

Zembla (T. Scott) ; coast of Nor-

way (Boeck, Sars) ; Adriatic (Car,

Pesta).

Color.—Body transparent with

a whitish tinge; ovary and ovi-

ducts bluish green ; eye bright red.

Female.—Body about four times

as long as wide ; cephalic segment

as long as the three following seg-

ments combined; urosome three-

fifths as long as metasome, its seg-

ments fringed with spinules along

their posterior margins; caudal

rami nearly as wide as long. First antennae 7-segmented, shorter

than the cephalic segment ; exopod of second antennae linear ; exopod

of first legs shorter than basal endopod segment, the middle segment

with an inner seta; basal segment of first endopod sometimes with

two inner setae. Distal segment of fifth legs roundecl-oval, with

five setae, the middle terminal one filiform ; basal expansion tongue-

shaped, reaching far beyond the tip of the distal segment, with six

setae, the third outer one the longest. Total length, 0.6-0.7 mm.
Male.—The four basal segments of the first antennae much en-

larged and densely setose, the three distal segments curved like a

claw ; distal segment of third endopod with two unequal apical setae

and a curved inner spine; fifth legs much smaller than those of the

female, the two segments often fused and about the same length, the

distal segment with fifth setae, the basal expansion with three setae.

Total length, 0.5-0.6 mm.
Remarks.—Sars designated this as a littoral form, often left in

tide pools. It can be recognized by the 2-segmented endopod of the

Figure 158.

—

Mesochra Ulljeiorgi: a. Fe-

male, fifth leg ; b, male, endopod of

third leg ; c, male, fifth leg
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first legs and by the fifth legs of both sexes. It has never before been

reported from American localities, but it is likely to be found in any

of the brackish ponds of the present area.

MESOCHRA PYGMAEA (Claus)

Figure 159

Dactyloims pyginneus Claxts, Die frei lebenden Copepoden, p. 127, pi. 17, 1863.

Mesochra pygmaca Sars, Crustacea of Norway, vol. 5, p. 209, pi. 136, 1907.

Occurrence.—Seventy-five specimens, including both sexes, were

washed from the sand on the shore of Katama Bay, Marthas Vine-

yard, August, 1927.

Distribution.—Helgoland (Claus) ; Scottish coast (T. Scott)
;

Polar seas (T. Scott) ; Norwegian coa,st (Sars).

Color.—Body brownish or grayish yellow and only semitrans-

parent; eggs dark cinnamon-brown; eye minute and reddish.

Female.—Body comparatively short

and stout, tapered posteriorly, the meta-

some passing insensibly into tlie uro-

some; cephalic segment as long as the

rest of the metasome and the widest part

of the body; genital segment only later-

ally divided; caudal rami wider than

long, both apical setae jointed near their

base. First antennae 6-segmented, three

terminal segments nearly as long as three

basal; first endopod twice the length of

the exopod, middle segment of latter

without an inner seta; basal expansion

of fifth legs narrow and just reaching the tip of the distal segment,

with five setae, the second outer one very long; distal segment as

wide as long, obliquely truncated, with five setae, the second inner

one elongated. Total length, 0.35-0.4 mm.
Male.—Terminal segment of second endopod with a stout spine

near the base and two unequal apical setae ; basal expansion of fifth

legs reaching little beyond the center of the distal segment, with

two ^ubequal setae ; distal segment constricted at the base, with five

setae, the middle one the longest, the two outer ones very weak.

Total length, 0.33-0.38 mm.
RetnaThs.—This species is scarcely half the size of the preceding

one ; its integument is exceptionally hard and smooth, and this makes
it difficult to dissect. The first endopods and the fifth legs are the

best means of identification, coupled with its very small size. It is

here reported for the first time from American coasts, and was fairly

abundant in the one locality.
,

Figure 159.

—

Mesochra pyg-

maea: a. Female, fifth leg;

t, male, endopod of third

leg ; 0, male, fifth leg
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Genus NITOCRA Boeck, 1865

Body slender and cylindrical, with no sharp distinction between

metasome and urosome ; head fused with the first segment and shorter

than the rest of the thorax ; urosome two-thirds as long as metasome

and 4-segmented, the segments coarsely spinulose along their pos-

terior margins; genital segment divided in the middle; anal oper-

culum with a denticulate margin; caudal rami short and covered

with spines. First antennae 8-segmented, the two basal segments

enlarged; endopod of second antenna 3-segmented, the 1-segmented

exopod attached to the end of the basal segment ; rami of first four

pairs of legs 3-segmented, fir^t legs prehensile; fifth legs 2-seg-

mented, of the usual pattern ; a single ovisac.

KEY TO THE SPECIES (BOTH SEXES)

1. Rami of first legs equal ; 2 terminal segments of first endopod

also equal, and together as long as basal segment spinipes (p. 240)

Endopod of first legs much longer than exopod 2

2. The 2 terminal segments of first endopod equal, and together less

than half as long as basal segment typica (p. 241)

Apical segment of first endopod twice as long as second segment,

two together longer than basal segment chelifera, new species (p. 242)

NITOCRA SPINIPES Boeck

FiGUEB 160

Nitocra spinipes Boeck, Forh. Vid.-Selsk. Christiania, 1864, p. 274.

—

Sars, Crus-

tacea of Norway, vol. 5, p. 213, pi. 139, 1907.

Occurrence.—Found in abundance in one of the brackish ponds on

Chappaquiddick Island, July, 1926; found sparingly in the French

Watering Place on Naushon
Island, and in Quisset Pond,

Falmouth.

Distribution.—S c o 1 1 i s h
coast (T. Scott) ; Norwegian

coast (Boeck, Sars) ; Adri-

atic (Carazzi, Pesta) ; Nova
Zembla (Gurney) ; Baltic

coast (van Douwe) ; coast of

England (Gurney )

.

Color.—Female transpar-

ent, head whitish spotted

with red, thorax and abdo-

men pale pinkish red, deep-

est in the fifth segment of

the thorax and along the lateral margins of the segments in the abdo-

men; eye bright ruby red; eggs pale pink with bright red centers;

Figure 160.

—

'Nitocra spinipes: a. Female, dor-

sal ; 6, female, first leg ; c, female, fifth leg

;

d, male, fifth leg
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ovaries and oviducts deep red. In the male the head is whitish and

the rest of the body a uniform pinkish red.

Female.—Body five times as long as wide; cephalic segment much
shorter than the rest of the thorax; rostrum slender and pointed;

urosome two-thirds as long as metasome; caudal rami much wider

than long. Aesthetask on fourth segment of first antenna reaching

half its length beyond the tip of the antenna ; rami of first legs equal,

basal endopod segment with a row of spinules on its outer margin
distally; basal expansion of fifth legs reaching beyond center of

distal segment, with five setae, the second outer one elongate; distal

segment oval, with five setae, the middle one filiform. Total length,

0.7-0.8 mm.
Male.—First antennae 9-segmented and geniculate, the fourth, fifth,

and sixth segments much enlarged and forming the hand of a chela,

with the dactylus composed of the last three segments; aesthetask

as long as in the female; none of the endopods of the swimming legs

modified; fifth legs smaller than in the female, the distal segment

broadly oval, with six setae, the first and fourth outer ones elongated,

the second and third filiform, the second one almost obsolete; basal

expansion scarcely reaching beyond the base of the distal segment,

with three subequal setae. Total length, 0.6-0.7 mm.
Remarks.—This species may be distinguished by the structure of

the first and fifth legs. It is a littoral form found in brackish

water, but it lives also in fresh water, as shown by its occurrence in

the French Watering Place. This is the first record of its presence

in American waters.

NITOCKA TYPICA Boeck

Figure 161

Nitocra typica Boeck, Forh. Vid.-Selsk. Ghristiania, 1864, p. 274.

—

Sabs,

Crustacea of Norway, vol. 5, p. 212, pi. 138, 1907.

Occurrence.—Two females were washed from the sand on the surf

beach of the southern shore of Marthas Vineyard, August, 1927.

Distribution.—British Isles (Brady) ; Kiel Bay (Giesbrecht)

;

Dutch coast (van Breemen) ; French coast (Canu) ; Nova Zembla
(T. Scott) ; Norwegian coast (Sars).

Color.—Body semitransparent and whitish, one of the females

faintly tinged with blue; eye reddish, scarcely visible.

Female.—Body sublinear, metasome scarcely wider than the uro-

some; cephalic segment little more than one-third the length of the

metasome; urosome three-fifths as long as metasome; genital seg-

ment with only faint indications of division; anal segment shorter

than preceding segment and coarsely spinulose; anal operculum
fringed with stout spines ; caudal rami wider than long, apical setae

jointed near their base. First antennae 8-segmented, densely setose

;
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exopod of second antenna enlarged distally, with three apical setae;

basal endopod segment of first legs longer than the entire exopod,

the two terminal segments short, equal, and to-

gether half as long as basal segment; the three fol-

lowing pairs of legs -with a reduced number of

setae on the distal segments of both rami; distal

segment of fifth legs small oval, with six setae,

the third inner one filiform, basal expansion reach-

ing middle of distal segment, with five setae, the

second outer one longest. Total length, 0.6-0.65 mm.
Male.—Unknown.
Remarks.—This species may be recognized by the

Figure 161.— spines on the anal segment and caudal rami and by
N i t o r a ^}^g structure of the first and fifth legs. Sars said

male, fifth leg of it '"
" It is a strictly littoral species, found in more

or less brackish water, and occasionally also in tidal

pools." This is its first record from our American shores, but it is

likely to be found in the sands of other beaches.

NITOCRA CHELIFER, new species

Plate 8

Occurrence.—Fifty specimens, including both sexes, were washed

from the sand on the shore of Katama Bay, Marthas Vineyard,

August, 1927. The male holotype is U.S.N.M. No. 63427.

Color.—Body fairly transparent, of a whitish color but without

any pigment markings; ovaries, oviducts, and eggs faintly tinged

with blue ; eye dull red.

FemMe.—Body elongate and narrow, five times as long as wide;

metasome somewhat compressed and strongly arched dorsally, the

movable joint between the fourth and fifth segments rather con-

spicuous; cephalic segment as long as the three following segments

combined; rostrum narrow and short but well defined at its base.

Urosome three-fourths as long as metasome
;
genital segment without

a trace of division, about as long as the two basal segments of the

abdomen combined, with slightly convex lateral margins. Abdomen
3-segmented, anal segment a little shorter than the penultimate seg-

ment, with two transverse rows of spinules on each lateral surface;

anal operculum at about the center of the dorsal surface, fringed

with slender spinules. Caudal rami wider than long, each with a

transverse row of spinules across its dorsal surface ; inner apical seta

four-fifths as long as the whole body, outer one one-third as long,

both jointed near the bases.
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First antennae 8-segmented, longer than the cephalic segment, the

aesthetask on the fourth segment longer than the entire antenna.

The four terminal segments are less than half as long as the four

basal; the fourth and eighth segments are well armed with setae,

the others sparsely setose. The second antenna is tipped with six

setae, five of which are geniculate, the basal segment is not divided

and the 1-segmented exopod is attached to its side nearer the base

and carries three apical setae. The maxillipeds are rather small

and weak, the second segment fringed with minute hairs on its inner

margin.

The first endopod is much longer than the exopod, its terminal

segment is narrow and more than twice as long as the second seg-

ment ; the spine on the second basipod over the base of the endopod

is long, narrow, and acuminate. The three following pairs of legs

are chiefly noticeable for the length of the apical setae at the tips of

their rami, and the rudimentary condition of the other setae. The

basal expansion of the fifth legs does not reach the center of the distal

segment, is narrowed at its tip, and carries two apical and three

inner setae, the inner apical seta more than twice the length of the

others.

The distal segment is twice as long as wide and swollen through

its center ; it carries five apical setae and one on the outer margin at

the center, and five or six spinules on the inner margin; the second

inner apical seta is twice the length of any of the others. Total

length, 0.45-0.55 mm.
Male.—Smaller than the female but with the same general propor-

tions. First antennae stouter and 9-segmented; the second segment

has a transverse row of setae across its dorsal surface near the distal

end. The aesthetask on the fourth segment is fully as wide as the

terminal segments and nearly as long as the whole antenna. As a

result under low magnification the antenna appears bifurcate at the

fourth segment. The first legs are stouter than those of the female

;

the two terminal segments of the endopod are about equal in length,

and the two apical setae are geniculate. The spine on the second

basipod over the base of the endopod is transformed into a stout

club-shaped process, with a well-defined chela at its tip. This is

evidently used as a prehensile organ and is more or less character-

istic of the genus, corresponding spines of a different pattern being

found in the species Mhemica and S'hnplex. The basal expansion

of the fifth legs is shorter than in the female and is armed with five

setae all about the same length ; the distal segment has two subequal

apical setae, two on the inner and two on the outer margin. Total

length, 0.-^0.45 mm.
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Remarks.—This new species may be recognized by the long apical

setae on the caudal rami, by the structure of the first and fifth legs

in the female, and by the curious prehensile organ on the basipod of

the first leg in the male.

Genus AMEIRA Boeck, 1865

Body slender and somewhat compressed ; head fused with the first

segment and shorter than the rest of the metasome ; rostrum almost

obsolete; urosome 4-segmented, nearly as long as the metasome, its

segments much less coarsely spinulose than in Nitocra; genital seg-

ment divided in the middle ; caudal rami short and without spinules.

First antennae 8-segmented; exopod of second antennae narrow and

1-segmented; rami of first four pairs of legs 3-segmented, none of

the endopods modified in the male ; first legs prehensile, the endopods

much longer than the exopods; fifth legs 2-segmented of the usual

pattern.

KEry TO THE SPECIES

FEMALES

1. Basal segment of first endopod longer than 2 diistal segments

combined ; basal expansion of fiftli legs with 4 setae 2

Basal segment of first endopod shorter than 2 distal segments

combined; basal expansion of fifth legs with 5 setae simplex (p. 244)

2. First antennae no longer than cephalic segment; basal segment

of first endopod but little longer than 2 distal segments com-

bined tau (p. 245)

First antennae much longer than cephalic segment ; basal segment

of first endopod twice as long as 2 distal segments com-

bined tenuicornis (p. 247)

MALES

1. Endopod of first legs much longer than exopod ; basal expansion

of fifth legs with 2 very unequal setae 2

Rami of first legs equal in length ; basal expansion of fifth legs

with 3 subequal setae simplex (p. 244)

2. The 2 distal segments of first endopod equal in length; middle

segment of first exopod with an inner seta tau (p. 245)

The 2 distal segments of first endopod very unequal in length

;

middle segment of first exopod without inner seta tenuicornis (p. 247)

AMEIRA SIMPLEX Norman and T. Scott

Figure 162

Ameira simplex Nobman and Scott, Ann. Mag. Nat. Hist., ser. 7, vol. 15, p. 291,

1906.—Sars, Crustacea of Norway, vol. 5, p. 219, pi. 144, 1907.

Occurrence.—Two females from one of the brackish ponds on

Chappaquiddick Island, August, 1926 ; 15 males and females washed

from the sand on the bathing beach at Dennis, north shore of Cape
Cod.
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Distribution.—British Isles (T. Scott); coast of Norway (Sars).

Color.—Body transparent with a whitish tinge and without pig-

ment markings ; becoming opaque white in formalin ; no eye visible.

Female.—Metasome and urosome about the same length and not

sharply differentiated; cephalic segment pointed anteriorly; anal

segment as long as penultimate segment; caudal rami longer than

wide and squarely truncated at the tips.

Two basal segments of first antennae

enlarged and together nearly as long as

the rest of the appendage; basal seg-

ment of second antenna not divided,

the exopod attached to its side near the

center ; distal segment of first endopod

as long as basal segment, twice the

length of the second segment; distal

segment of fifth legs twice as long as

wide, narrowed apically, with six setae,

the outer apical one filiform; basal ex-

pansion reaching center of distal seg-

ment, with five setae, the second outer

one twice the length of the others.

Total length, 0.55-0.65 mm.
Male.—Smaller and more slender

than the female; first antennae 9-seg-

mented, geniculate, the terminal portion

made up of three broadsegments,the aes-

thetask as bi'oad as these terminal seg-

ments and as long as the entire antenna. The rami of the first legs

are equal ; the basal endopod segment is slightly longer than the two

distal segments, which are themselves equal in length; the middle

exopod segment has an inner seta. The fifth legs are much reduced

in size, the basal expansion scarcely reaches beyond the base of the

distal segment and is armed with three equal setae; the distal seg-

ment is twice as long as wide, with six setae, the third outer one

filiform. Total length, 0.5-0.6 mm.
Remarks.—This is a littoral form and has been found hitherto

only on i\\% Scottish and Norwegian coast. The short first antennae

and the fifth legs in both sexes are the best distinguishing characters.

AMEIRA TAU (Giesbrecht)

Figure 163

Nitocra tau Giesbkecht, Vierter Ber. Comm. wiss. Unters. deutsch. Meere, Jabrg.

7, p. 117, pi. 1, figs. 9, 13, pi. 3, fig. 13, pi. 4, figs. 2, 11, 29, 1882.

Anieira tau Sars, Crustacea of Norway, vol. 5, p. 218, pi. 143, 1907,

Occurrence.—Found in small numbers in one of the brackish ponds

on Chappaquiddick Island, August, 1925 ; washed in great abundance

Figure 162.

—

Ameira simplex: a,

Male, first leg ; b, male, fifth

leg; o, male, first antenna; d,

female, fifth leg
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from the sand of Buzzards Bay bathing beach at Woods Hole, July,

1927; washed also from the sand of Nobska bathing beach, and

from sand on the shore of Katama Bay, Marthas Vineyard.

Distribution.—Scottish tide pools (T. Scott) ; Kiel Bay (Gies-

brecht) ; coast of Norway (Sars) ; Adriatic (Pesta).

Color.—Body transparent with a whitish tinge, becoming snow
white and opaque in formalin; eggs gray or grayish white; eye not

visible.

Female.—Cephalic segment short and broadly rounded anteriorly;

anal segment not more than half the length of the penultimate seg-

ment; caudal rami wider than long,

somewhat obliquely truncated at the

tips. Two basal segments of first an-

tennae enlarged, but together only half

as long as the rest of the appendage;

basal segment of second antenna dis-

tinctly divided, the exopod attached

at the joint; distal segment of first

endopod three times as long as second

segment and half as long as the basal

segment ; middle segment of first exo-

pod without an inner seta; distal seg-

ment of fifth legs strongly contracted

at its base, broadly rounded at its tip,

with five setae, the second inner one

filiform and greatly elongated; basal

expansion reaching beyond the center

of the distal segment, with four setae,

the two outer ones sparsely plumose,

the two inner ones with tufts of cilia

at their tips, the second outer one

the longest. Total length, 0.45-0.55

mm.
Male.—F'w^t antennae 9-segmented, the fourth, fifth, and sixth

segments moderately swollen and more or less fused, aesthetask

reaching little beyond the tip of the end segment. Endopod of first

legs much longer than exopod, its two distal segments about equal

in length and together about half the length of the basal segment;

middle segment of first exopod with an inner seta. Fifth legs much

reduced in size, the distal segment oval, one-half longer than wide,

with three setae, of which two are apical and one outer ; basal expan-

sion nearly reaching the center of the distal segment, with two very

unequal setae. Total length, 0.4^0.5 mm.

FiGUUE 1G3.

—

Ameira tau: a, Fe-

male, dorsal (after Sars) ; J),

female, fifth leg ; c, male, fifth

leg
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Remarks.—This minute species lives in the sand and among algae

and swims about freely only when disturbed. It can be recognized

most easily by the structure of the first and fifth legs. It has not

before been reported outside of the two localities mentioned above,

but is likely to be found in the beach sands anywhere within the

present area.

AMEIRA TENUICORNIS T. Scott

FiGUKB 164

Ameira tenuicorms T. Scott, 20th Ann. Rep. Fishery Board Scotland, pt. 3,

p. 459, pi. 24, 1902.

—

Sabs, Crustacea of Norway, vol. 5, p. 397, suppl. pi. 27,

1911.

Occurrence.—A dozen specimens, including both sexes, were

washed out of the sand on the shore of Katama Bay, Marthas Vine-

yard, August, 1927.

Figure 164.

—

Ameira tenuioomis: a, Male, dorsal; h, male, first antenna; c,

male, second antenna ; d, male, first leg ; e, male, second leg ; /, male, fifth

leg ; g, female, first antenna ; h, female, fifth leg

Distribution.—Scottish coast (T. Scott) ; Norwegian coast (Sars).

Color.—Body transparent and whitish, without pigment mark-
ings; eye reddish.

Female.—Body slender, six times as long as wide, the metasome
scarcely wider than the urosome, the two of equal length; rostrum
minute and blunt; anal segment shorter than the penultimate seg-

ment; caudal rami one-half longer than wide, inner apical seta

longer than the entire body, the two curved like parentheses. First

antennae reaching the fourth thoracic segment, aesthetask nearly as
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long as the whole antenna; exopod of second antenna 2-segmented,

distal segment very short; end segment of first endopod twice as

long as middle segment, the two combined half the length of the

basal segment ; rami of three following pairs of legs with long apical

setae; basal expansion of fifth legs obtusely rounded, reaching the

middle of the distal segment, with four setae, the second outer one

the longest; distal segment oval, twice as long as wide, with five

very unequal setae, the second inner one filiform and much elon-

gated. Total length, 0.6-0.7 mm.
Male.—Smaller than the female, seven times as long as wide ; first

antennae stouter and not so long, 8-segmented, the aesthetask longer

than the entire antenna. In the first legs the end segment of the

endopod is twice as long as the middle segment, but the two com-

bined are as long as the basal segment; the middle segment of the

first exopod is without a seta. The basal expansion of the fifth legs

does not reach the center of the distal segment and is armed with

two very unequal setae ; the distal segment is somewhat quadrangu-

lar, with three apical setae and one on the outer margin at the center,

all four short. Total length, 0.45-0.55 mm.
Reinarks.—This is the first record of the species outside of Scot-

land and Norway. It may be recognized by its slender form and

the exceptionally long caudal setae, as well as by the first and fifth

legs. It is worthy of note that both Scott and Sars obtained their

specimens from submarine banks of sand, but at considerable depths.

From the location of the present specimens it is evident that Ihey

also come into shallow water near shore.

PARALEPTASTACUS, new genus

Body slender and cylindrical, about the same diameter throughout,

without definite demarcation between metasome and urosome; head

fused with the first segment, rostrum well defined; urosome 4-seg-

mented in female, 5-segmented in male ; caudal rami short and armed

with stout spines. First antennae 7-segmented, the second segment

the longest, twice geniculate in male, at the distal ends of the second

and fourth segments; second antennae with a minute 1-segmented

exopod, attached to the side of the proximal endopod segment near

its base, with indications of a jointing of the endopod segment at

the point of attachment; maxilliped unguiculate, the terminal claw

very long and slender. Exopods of the first four pairs of legs

3-segmented, endopods 2-segmented, tipped with a single long seta;

fifth legs 2-segmented, the inner expansion of the basal segment

with two setae.

Genotype.—Paraleptastacus trevicaudatus, new species.

Remnarhs.—This new genus resembles Leptastacus in the peculiar

and strong development of the maxillipeds and in the general char-
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acter of the mouth parts and swimming legs, but it differs markedly
in the first antennae, the second maxillae, the fifth legs, and the

caudal rami. Its habitat is also very different, since it is a burrower
in the sand at or below low-water mark.

KEY TO THE SPECIES (BOTH SEXES)

1. Caudal rami as wide as long, with a short apical spine, 2 setae

and a short seta on dorsal surface brevicaudatus, new species (p. 249)

Caudal rami longer than wide, with a long apical spine, 4 setae

and a long seta on dorsal surface katamensis, new species (p. 251)

PARALEPTASTACUS BREVICAUDATUS, new species

Plate 9

Occurrence.—One hundred males and females were washed from
the sand of Buzzards Bay bathing beach at Woods Hole, July, 1927.

The male holotype is U.S.N.M. No. 63428. This sand was washed
for the purpose of obtaining nematodes for Dr. N. A. Cobb; the

copepods were washed out with the nematodes and kindly turned

over to the author for study.

Color.—Body transparent and whitish, without pigment markings

;

eggs white.

Female.—Cephalothorax the longest segment in the body, the

other segments all about the same length except the anal segment
which is shorter. Rostrum triangular, not well defined at the base,

and bluntly pointed at its tip; genital segment not divided; anal

segment half as long as penultimate segment, anal operculum

fringed with minute spines along its posterior margin. Caudal rami

as wide as long, each with a short triangular spine at its inner distal

corner, a long seta just outside of the spine, a short seta on the outer

margin, and a stout seta on the center of the dorsal surface. The
long apical setae are often curved like parentheses and are about as

long as the urosome.

The first antennae are a little longer than the cephalic segment

and 7-segmented, the second segment the longest with a longitudinal

row of three setae on the dorsal surface near the distal end. From
the inner distal corner of the fourth segment a slender aesthetask

extends nearly to the tip of the antenna; the terminal segment is

about as long as the two preceding segments combined, and is well

armed with setae. The endopod of the second antenna is 2-seg-

mented, the basal segment twice the length of the terminal with

some indications of division at the point of attachment of the exo-

pod; the latter is short, 1-segmented, and tipped with two unequal

setae. The second maxillae have two terminal claws of about the

same length, an outer spine, and an inner process tipped with two
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minute spines. The maxillipeds are strongly developed with a

slender apical claw longer than the second segment and curved near

its tip where it is armed with seven or eight minute cilia placed

some distance apart. Outside of the claw and attached to its base

is a long slender accessory spine.

The rami of the first legs are about equal, the three segments of

the exopod the same length and swollen through the center, the two

basal segments each with a single spine on its outer margin, the end

segment with two spines and two setae, the outer seta geniculate.

The two segments of the endopod are also equal in length, the basal

segment with a seta on the inner margin near the center, the distal

segment with two unequal apical setae. Rami of the second legs

subequal, the three exopod segments elongate and narrow, the two

basal segments with one long and three short spines on the outer

margin, the end segment with three unequal apical setae and no

spines. The two endopod segments are sparsely fringed with

minute hairs on the outer margin, the basal segment has a slender

seta on its inner margin, and the distal segment has a single lorn;

apical seta. In the third and fourth legs the exopod is considerably

longer than the endopod and its segments are unequal. The two

basal segments are unarmed on their inner margins, the distal seg-

ment of the third exopod has a long inner seta, two apical setae,

and two outer spines. The distal segment of the fourth exopod has

two short outer spines, one long spine at the distal corner, two

unequal apical setae, and two modified inner setae. Each of the

latter has an elliptical swelling near its tip, with a dark central

spot, and ends in a mucronate point. The endopods of the third and

fourth legs are tipped with two unequal setae. The basal expan-

sion of the fifth legs is nearly as long as the distal segment, with

two unequal apical setae and its inner margin minutely denticulate.

The distal segment is oval, with a single elongate apical spine and

four shorter setae on the outer margin. Total length, 0.35-0.45 mm.
Male.—Body similar to that of the female except that the cephalic

segment is relatively longer, the genital segment is shorter, and the

urosome is 5-segmented. First antennae twice geniculate, once be-

tween the second and third segments, and again between the fourth

and fifth segments, the last three segments usually turned backward.

The second antennae, mouth parts, and swimming legs are like those

of the female, without sexual modifications. The first endopod is

tipped with two unequal setae, the three following endopods each

with a single long seta. The fifth legs are reduced in size ; the basal

expansion is as long as the distal segment, is tipped with two short

setae, and has a smooth inner margin. The distal segment is very

small, with a long apical spine and three much smaller ones on its
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outer margin. Rudiments of a sixth pair of legs are present on

the ventral surface of the genital segment in the form of a broad

lamella on either side, armed with three subequal setae. Total

length, 0,3-0.4: mm.
Remarks.—This species may be recognized by its minute size, its

elongated cylindrical body, and its peculiar caudal rami. It is pe-

culiar in that the male shows no sexual modifications in the swim-

ming legs. Its joints are all mobile, and it moves about in the inter-

stices between the sand grains much like a worm, twisting and
crawling in every direction. The peculiar spines on the inner mar-

gin of the end segment of the fourth exopod in the female are also

noteworthy and are not found in the following species,

PARALEPTASTACUS KATAMENSIS, new species

Plate 10

Occurrence.—Two females and three males w^ere washed from the

sand on the shore of Katama Bay, Marthas Vineyard, August, 1927.

The male holotype is U.S.N.M. No. 63429.

Color.—Body transparent and whitish, without pigment mark-

ings ; eye invisible.

Female.—Cephalothorax as long as the two following segments

combined, and the same length as the genital segment; rostrum

relatively shorter than in hrevicavda., but tiiangular and not well de-

fined at its base. Genital segment not divided, one-half longer than

the fifth segment ; anal segment as long as the penultimate segment

;

anal operculum with a smooth posterior margin. Caudal rami

longer than wide, each with a long stout spine at its inner distal

corner, a short spine inside of it and two slender setae outside of it,

and a slender seta on the dorsal surface of the ramus close to its tip.

First antennae 7-segmented, the second segment elongated, with a

longitudinal row of three setae on the dorsal surface, the middle seta

of the three sometimes transposed to one side, out of line with the

other two. The aesthetask on the fourth segment reaches well be-

yond the tip of the antenna ; the apical segment is armed with eight

or ten setae, the others are sparsely setose. The basal segment of

the endopod of the second antenna is more distinctly divided than

in the preceding species, the exopod is much shorter and is attached

at the joint. In the second maxillae the two terminal claws are

longer and enlarged at the base, the outer spine is changed to a

fingerlike process with a tuft of cilia at its tip, and the two short

spines on the inner process are ciliated. The terminal claw of the

maxillipeds is one-half longer than the second segment, is pectinate

near the tip, and carries an outer accessory spine.
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In the first legs the exopod is shorter than the endopod and the

latter is tipped with two geniculate setae ; the endopod of the second,

third, and fourth legs is tipped with a single straight seta, and is

shorter than the exopod. The basal expansion of the fifth legs

reaches the tip of the distal segment, and has two equal apical setae

and a smooth inner margin. The distal segment is very small, twice

as long as wide and narrowed at its tip, with a long apical seta

and a shorter one on the outer margin. Total length, 0.7-0.75 mm.
Male.—A little smaller and more slender than the female ; cephalic

segment about one-third the length of the metasome; second seg-

ment longer than the third, and fifth segment a little longer than

the fourth; urosome distinctly 5-segmented, anal segment only

three-fourths as long as penultimate segment; anal operculum with

smooth posterior margin. Caudal rami twice as long as wide, with a

stout apical spine, a slender but longer one at the inner distal corner,

three very unequal ones at the outer corner, and one on the dorsal

surface. First antennae twice geniculate, the terminal portion of

two segments equal in length, the fourth segment much longer than

either the third or the fifth ; second antennae like those of the female.

In the first legs the exopod does not reach the center of the distal

endopod segment, its three segments diminish in length distally,

and it has no inner setae. Both segments of the first endopod are

fringed with hairs on their inner margins, and the end segment

carries two long geniculate apical setae. In the second legs the

two endopod segments have a row of stout spines running length-

wise on the anterior surface near the outer margin and no hairs on

the inner margin. The third and fourth endopods are unarmed
except for the single apical seta ; the second and third exopods have

no inner setae, the fourth exopod has one inner seta on the middle

segment and two on the distal segment. The apical setae of the

basal expansion of the fifth legs are very imequal and the inner

margin is denticulate. The distal segment does not reach the tip

of the basal expansion, is quadrangular in shape, as wide as long,

with four setae, the inner terminal one the longest. Total length,

0.6-0.7 mm.
Remarks.—This species is nearly twice the size of the preceding

one, and can be further distinguished by the length and armature of

the caudal rami and the fifth legs. Its habits and habitat are very

nearly the same.

Genus LEPTASTACUS T. Scott, 1906

Body slender, elongate, cylindrical, with no demarcation between

the metasome and urosome; head fused with the first segment; ros-

trum well defined at its base; urosome 4-segmented in female, 5-
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segmented in male; genital segment divided in the male, undivided

in female; caudal rami longer than the anal segment and slender.

First antennae long and slender, 7-segmented, twice geniculate in

the male; second antennae with the basal endopod segment divided

and the 1-segmented exopod attached at the joint. Maxillipeds

strongly developed, the terminal claw slender, sinuate, pectinate

near its tip, and accompanied by an outside spine. Exopods of

swimming legs 3-segmented, endopods 2-segmented, both rami with

the setae reduced in number; the two segments of the fifth legs

completely fused into a single triangular

lamella, without distinction of parts,

LEPTASTACUS MACRONYX (T. Scott)

Figure 165

Tetraffoniceps macronyx T. Scott, 10th Ann. Rep.

Fishery Board Scotland, pt. 3. p. 253, pi. 10,

1892.

Leptastacus macromjx Sabs, Crustacea of Nor-

way, vol. 5, p. 417, suppl. pi. 40, 1911.

OcmjLt^ence.—A few specimens of both

sexes were washed from the sand on the

shore of Katama Bay, Marthas Vineyard,

August, 1927.

Distribution.—Scottish coast (T. Scott)
;

Norwegian coast (Sars).

Color.—Body transparent and colorless,

without pigment markings; eye invisible.

Female.—Cephalic segment one-fourth

the body length; rostrum spindle-shaped

with a minute seta on each lateral margin

near the center; urosome seven-tenths as

long as metasome, slightly tapered pos-

teriorly; genital segment not divided,

nearly as long as the two basal abdominal

segments combined; caudal rami slender, almost five times as long

as wide, somewhat divergent and tapered distally, each with two
apical setae, one outer, one inner, and one dorsal, all at the apex.

First antennae reaching the fourth thoracic segment, their three

basal segments equal in length, and together twice the length of the

other four segments. Endopod of first legs longer, of second, third,

and fourth legs shorter, than the exopod ; basal segment of first, sec-

ond, and third endopod with an inner seta ; fourth endopod half the

length of the exopod, without an inner seta. Exopod of first and sec-

ond legs without inner setae, of third leg with one seta on end seg-

71937—32 18

F I G U E B 165.

—

Leptastacus

macronyx : a, Male, dorsal

;

6, male, second antenna ; c,

male, maxilliped ; H, male,

fifth leg ; e, female, fifth leg
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merit, of fourth leg with one seta on second segment and two on end

segment. Fifth legs a triangular lamella, the outer angle represent-

ing the outer process of the basal segment and tipped with a filiform

seta ; the distal angle passes into a stout and acute spine, with three

inner and one outer bristles at its base. Total length, 0.5-0.7 mm.
Male.—Smaller and more slender than the female, fifth segment

a little longer than the fourth; genital segment distinctly divided;

caudal rami stouter than in the female, three times as long as wide,

Avith a similar armature. First antennae twice geniculate, the seg-

ments divided 3, 2, and 2; second antennae with but three apical

setae, all geniculate; maxillipeds like those of the female but

smaller. Swimming legs showing no sexual modifications ; fifth legs

with but a single inner bristle at the base of the apical spine, other-

wise as in the female. Total length, 0.45-0.55 mm.
Remarks.—This copepod may be recognized by its slender elon-

gate form in connection with the caudal rami and the fifth legs,

the latter projecting beyond the lateral margins of the body in

dorsal view. This is the first record of the species outside of

Scotland and Norway.

Genus EVANSULA T. Scott, 1906

Body elongate and cylindrical, much resembling Leptastacus; head

fused with the first segment ; rostrum prominent and well defined at

its base ; urosome 4-segmented in female, 5-segmented in male
;
genital

segment not divided in female, divided in male; caudal rami not

longer than anal segment, the apical setae enlarged at the base and

geniculate. First antennae 7-segmented, strongly hinged in the male;

basal endopod segment of second antenna divided, the 1-segmented

exopod attached at the joint ; maxillipeds normally developed.

Exopods of swimming legs 3-segmented ; first endopod 2-segmented,

second, third, and fourth endopods 1-segmented in female; in the

male the second endopod is 1-segmented, the third and fourth endo-

pods 2-segmented; the second exopod and the third endopod are

sexually modified in the male. The segments of each fifth leg are

fused into an elongate lamella, tipped with a large spine with setae on

the outer and inner margins. One species found here.

EVANSULA INCERTA (T. Scott)

FlGUBB 166

Tetragoniceps incerfus T. Scott, 10th Ann. Rep. Fishery Board Scotland' pt. 3,

p. 254, pi. 12, 1892.

Evansia incerla Sars, Crustacea of Norway, vol. 5, p. 415, suppl. pi. 39, 1911.

Evansula incerta T. Scott, Proc. Roy. Phys. Soc. Edinburgh, vol. 16, no. 7, p. 342,

1906.

Occurrence.—A few specimens of both sexes were washed from the

sands on the shore of Katama Bay, Marthas Vineyard, August, 1927.
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Distribution.—Scottish coast (T. Scott) ; Norwegian coast (Sars).

Color.—Body transparent with a whitish tinge, but without pig-

ment markings ; eye invisible.

Feviale.—Slender and cylindrical, with almost no distinction be-

tween metasome and urosome ; cephalic segment short ; rostrum small

but well defined and acute at the tip; urosome four-fifths as long as

metasome; genital segment not divided; anal segment as long as

penultimate segment; caudal rami as long as anal segment, tapered

distally, each with a dorsal tooth and filiform seta in front of the

middle, two or three outer

setae, and an apical seta

which is stout and spini-

form proximally and passes

abruptly at an angle into a

filiform distal portion.

Two basal segments of

first antennae enlarged and
together as long as the

other five segments ; exopod

of first leg much shorter

than basal endopod seg-

ment, the latter linear with

an inner seta; no inner

setae on any of the exopods

;

fifth leg triangular, with a

stout terminal spine, 4 in-

ner and 3 outer setae, with-

out any trace of segmenta-

tion. Total length, 0.75-

0.85 mm.
Male.—As large as the

female ; cephalic segment
less than half as long as the

rest of the metasome, the

other body segments all

about the same length; genital segment distinctly divided; caudal

rami slender, half the length of the anal segment, three times as long

as wide ; apical setae enlarged at the base and filiform distally. First

antennae much longer than the cephalic segment, the two basal seg-

ments together considerably longer than the rest of the antenna, the

fourth segment sw^ollen and armed with a slender aesthetask. The
exopod of the second antenna is somewhat stouter than in the female,

with two subequal apical setae. The terminal claw of the maxilliped

is shorter than the second segment and without an accessory spine.

The first endopod is twice the length of the exopod and has three

apical setae, the inner one very small ; its basal segment is five times

Figure 166.

—

Evansula incerta: a, Male, dorsal;

b, c, d, e, male, first, second, third, and fourth

legs ; /, male, fifth and sixth legs ; g, female,

fifth leg
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the length of the terminal segment and carries a long and slender

inner seta. The second endopod is 1-segmented and less than half

the length of the basal exopod segment; the apical spine of the

exopod is considerably enlarged and turned inward at right angles

to the long axis of the exopod. The endopod of the third leg is 2-

segmented, the basal segment very short, the distal segment ending

in a short blunt spine, with a much longer spine on the inner margin
near the center; this latter spine is dark reddish brown and quite

conspicuous. The endopod of the fourth leg is very short but dis-

tinctly 2-segmented and tipped with two unequal short setae, with

two other elongate setae on the posterior surface. The fifth legs are

simple divergent laminae, each tipped with a long stout spine, with

a short spine on either side of it at its base, and four slender setae

on the outer margin. Total length, 0.75-0.85 mm.
Remarks.—This species can be recognized by the peculiar caudal

setae and the fifth legs, and it has never before been found outside

of the Scottish and Norwegian coasts.

EMERTONIA, new genus

Body somewhat depressed, the metasome wider than the urosome

;

head fused with the first segment and shorter than the rest of the

metasome; urosome 4-segmented in female, 5-segmented in male;

genital segment undivided; caudal rami lamellar, elongate. First

antennae 8-segmented, the segments saucer-shaped and more or less

telescoped in the female, enlarged and angular in the male; exopod

of second antenna 1-segmented. Segments of first exopod fused into

one, endopod 2-segmented, both rami prehensile ; exopods of second,

third, and fourth legs 3-segmented, endopods 1-segmented, with a

single apical seta; fifth legs 2-segmented, basal expansion rudimen-

tary and unarmed. A single ovisac. One species found here.

Genotype.—Emertonia gracilis., new species.

EMERTONIA GRACILIS, new species

Plate 11

Occmrrence.—Both sexes in considerable abundance were washed

from the sand of Buzzards Bay bathing beach at Woods Hole (male

holotype, U.S.N.M. No. 63430) ; it was also obtained in smaller

numbers in the sand at Nobska bathing beach and on the shore of

Cape Cod Bay at Dennis bathing beach.

Color.—Body transparent and colorless, without any markings;

eye invisible.

FcTnale.—^Body somewhat depressed and tapered backward; free

thoracic segments short and all about the same length, the second

and third segments as wide as the cephalic segment, the fourth and
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fifth segments narrowed. Urosome, including the caudal rami,

about as long as the metasome
;
genital segment with nearly straight

lateral margins. First abdominal segment nearly as long as the

other two combined ; anal segment deeply incised posteriorly ; caudal

rami lamellar, three times as long as wide, the inner apical seta twice

the length of the outer, each ramus with a coarse pectinate spine at

the outer distal corner and a small spine at the center of the outer

margin.

Kostrum short, blunt, and not defined at its base. First antennae

8-segmented, the second segment the longest with a small rounded

protuberance on its posterior margin; third segment with a small

spine and seta on its posterior margin; fourth segment with a

slender aesthetask reaching well beyond the tip of the antenna.

Endopod of second antenna 3-segmented, the 1-segmented exopod

attached to the tip of the basal segment, and armed with two apical

and one lateral setae. Maxilliped with a short and stout apical

claw and a long slender accessory spine.

Exopod of first legs a single segment, but the arrangement of the

spines on the outer margin, compared with those on the other

legs, indicates that it is really three segments fused; the inner

margin is perfectly smooth and unarmed. The endopod is 2-seg-

mented, longer than the exopod, its distal segment longer than the

basal, with two small apical claws and two spines on the inner

margin near the tip. Exopods of second, third, and fourth legs

distinctly 3-segmented, with an outer spine on each segment and

two unequal apical spines; endopods 1-segmented and club-shaped,

each tipped with a single seta. Basipods of all four pairs of legs

somewhat geniculate, but not carrying the rami to the lateral mar-

gins of the body. Outer seta of the second basipod near the tip of

the segment in the first legs, but at the center of the outer margin

in the three following pairs. Fifth legs 2-segmented, the basal seg-

ment with a very much reduced inner expansion, which reaches the

midline but is wholly unarmed. Distal segment very small, strongly

constricted at its base, with a minute spine and a medium plumose

seta at its apex, and a much smaller seta on the outer margin. Total

length, 0.25-0.35 mm.
Male.—About the same length as the female but more slender, the

metasome segments separated by deep lateral sinuses. Urosome two-

thirds as long as metasome and considerably tapered posteriorly

;

abdominal segments subequal in length, the anal segment relatively

longer than in the female; caudal rami longer than the anal seg-

ment, with the outer spine close to their base.

First antennae twice geniculate, the second and third segments

with broadly rounded projections on the posterior margin, the fifth
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segment much swollen and trapezoidal in outline, the sixth segment

also swollen, the seventh and eighth tapered. The aesthetask is on

the fifth segment, is much widened, and is bent near its center. In

the first legs the endopod is about twice the length of the exopod and

its basal segment is five times as long as the end segment ; the latter

is invaginate on its inner margin and carries two unequal apical

claws. The exopod is fused into a single segment, but its component

parts are not indicated as clearly as in the female. The other three

pairs of legs show no sexual modifications; the fifth legs are also

very similar to those of the female, the distal segment not as strongly

narrowed at its base and its terminal spine much stouter. Total

length, 0.25-0.35 mm.
Remarks.—This copepod is the smallest adult found within the

present area, and can be further identified by the first antennae, the

caudal rami, and the first legs. It swims very feebly, but crawls

about among the sand grains with considerable agility.

QUINTANUS, new genus

Body slightly depressed ; head fused with the first segment, a little

more than half the length of the rest of the metasome, and the

widest part of the body; second segment longer than either of the

three following segments, and slightly narrower than the head, the

rest of the body tapered regularly backward. Urosome only two-

fifths of the length of t;he metasome
;
genital segment divided ; anal

segment longer than the penultimate segment ; caudal rami short and

wide, their apical setae very short. First antennae 6-segmented,

swollen, and geniculate in male ; endopod of second antennae 2-seg-

mented, tipped with two laminate setae, exopod 1-segmented. Exo-

pods of first four pairs of legs 3-segmented, endopods 2-segmented,

distal segment much longer than basal, setae on all the rami reduced

in number; fifth legs 2-segmented, but the segments completely

fused in both sexes. A single ovisac.

Genotype.—Quintanus tenellus, new species.

QUINTANUS TENELLUS, new species

Plate 12

Occurrence.—Twenty-five specimens, including both sexes, were

washed from the sand of Buzzards Bay bathing beach at Woods
Hole, July, 1927. The male holotype is U.S.N.M. No. 63431.

Color.—Body transparent, with a decided whitish tinge but with-

out pigment markings ; eggs bluish ; no eye visible.

Female.—Cephalic segment rather squarely truncated anteriorly

and narrowed posteriorly where it joins the second segment; rostrum

a mere knob, invisible in dorsal view ; fifth segment with a small

spine at each posterior corner; anal segment broadly romided pos-

teriorly, without a central incision. Caudal rami as wide as long,
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each with two longer and three very short setae at the apex, and a

short one on the outer margin near the base of the ramus. The long-

est apical seta is shorter than the three abdominal segments combined.

The three basal segments of the first antenna combined are three

times as long as the three terminal segments ; the second segment is

the longest and is armed with two large doubly pectinated setae,

one on the dorsal and one on the ventral surface, near the posterior

margin. The fourth segment is very short, but its aesthetask is

elongate and slender; the terminal segment is armed on its posterior

surface with a curved clawlike spine, which carries a row of slender

spinules of unequal length along its posterior margin.

The terminal segment of the endopod of the second antenna is only

half the length of the basal segment, and has a transverse row of stiff

spinules on its dorsal surface near the tip. At the apex are two broad

lamellar spines, the outer one pectinated on its anterior margin, the

inner one smooth. The exopod is as wide as long, with three terminal

and one lateral setae, and is attached to the side of the basal endopod
segment at its center. The maxilliped is rather long and slender, its

terminal claw shorter than the second segment ; chewing blade of the

mandible with an angular outer process, palp rudimentary, without

any trace of an outer ramus.

The outer margins of the exopod segments of the first four pairs

of legs are fringed with spinules in addition to the spine at the distal

corner, and the end segment has three unequal apical setae ; there are

no inner setae. The endopods are armed only at the apex of the end
segment ; the first endopod has three setae, the middle one more than

twice the length of the other two. The second endopod has four

setae, the outer and inner ones very short; the two middle ones and
the three apical setae of the exopod are elongate-flagellate, enlarged

at the base and densely tufted with cilia at the tip. The third endo-

pod has two equal plumose setae, the fourth endopod has two stout

spines and two short setae.

The two segments of the fifth legs are completely fused into a

broad lamina, covered on its ventral surface near the base by trans-

verse rows of spinules. The two laminae meet and are fused across

the midline ; each carries 10 large setae, the bases of which are swol-

len into broad laminae that almost touch one another, and cover

practically the entire ventral surface of the fifth segment. The
plumes on these setae are confined to the distal tapering shafts of the

setae. The meeting point of the distal segment and the basal ex-

pansion is indicated by a narrow invagination between the fifth and
sixth setae, and there is also a well-defined outer process at the

base of the lamina on the outside. The exceptional structure of

these legs has given rise to the generic name, which signifies " the

fifth in order." Total length, 0.4-0.45 mm.
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Male.—Body of the same size and proportions as that of the

female; first antennae geniculate and considerably swollen, the

fourth segment enlarged into the ellipsoidal hand of a sort of chela

the dactylus of which is formed by the two terminal segments, which

are attached to the posterior surface of the hand a little beyond

its center; the terminal segment ends in a short, stout, curved claw.

The other appendages are like those of the female except the fifth

legs, which are greatly reduced in size, the two segments completely

fused and very short, the setae small and normal in structure. The
part corresponding to the basal expansion carries two equal setae,

that representing the distal segment, three setae, the middle one a

trifle longer than the others, all five plumose. Total length,

0.4r-0.45 mm.
Remarks.—The chief characteristics of this genus are the long,

fl.agellate setae of the second legs and the remarkable structure of

the fifth legs in the female. This species is a very poor swimmer

and is not so agile as most of the other forms that inhabit the sand.

Although thus far found on only one beach, further examination

will probably reveal its presence elsewhere.

GOFFINELLA, new genus

Body elongate and cylindrical, without demarcation between meta-

some and urosome ; head fused with the first segment ; rostrum very

large and prominent. Urosome tapered posteriorly, 4-segmented in

female, 5-segmented in male; genital segment distinctly subdivided

in female; caudal rami short and broadly lamellar, the lateral seta

transformed into a long and wide stylet.

First antennae 8-segmented in female, 9-segmented in male; ex-

opod of second antenna minute and 1-segmented; maxilliped strongly

developed and uncinate. Endopod of first legs 2-segmented, longer

than exopod; the latter and both rami of the three following pairs

of legs 3-segmented; both rami of fourth legs with laminate apical

processes; fifth legs 2-segmented, setose. Two ovisacs; eggs very

large.

Genotype.—Gofflnella stylifer., new species.

Remarks.—This genus is very anomalous and must probably be

placed in a family by itself. It resembles the Diosaccidae in the

double ovisac and the second antennae, but differs radically in the

structure of the mouth parts and the swimming legs. It resembles

the Canthocamptidae in these latter particulars, but the female car-

ries two ovisacs, which would seem to exclude it from that family.

The genus is named for Robert Goffin, biologist of the United

States Bureau of Fisheries, without whose efficient assistance much

of the collecting necessary for this paper would have been impossible.



COPEPODS OP THE WOODS HOLE REGION 261

GOFFINELLA STYLIFER, new species

Plate 13

Occwrence.—Ten specimens, including both sexes, were washed

from the sand of Buzzards Bay bathing beach at Woods Hole, July,

1927 (male holotype, U.S.N.M. No. 63432) ; a few females were also

obtained from the sand of the Nobska bathing beach on Vineyard

Sound.

Color.—Body transparent with a decided whitish tinge; eggs

greenish blue and opaque ; no eye visible.

Female.—Metasome somewhat compressed, cephalic segment as

long as the three following segments combined, its epimeral portions

turned downward and covering the bases of the mouth parts and
first legs. Rostrum large, tongue-shaped, well defined at its base, and
carrying a small seta on each lateral margin. Free thoracic segments

diminishing in length backward, the fifth segment half the length of

the second. Urosome three-fourths as long as the metasome
;
genital

segment distinctly divided; anal segment a little shorter than the

penultimate segment; caudal rami slightly longer than wide, the

inner apical seta as long as the anal segment and caudal ramus com-
bined. The lateral seta of each ramus is transformed into a stout

acuminate stylet, attached to the distal corner of the ramus, as long

as the apical seta and extending outward at right angles to the axis

of the ramus.

The first antennae are slender, the second segment the longest, the

four terminal segments only half the length of the four basal ones

;

the aesthetask is slender and reaches but little beyond the tip of

the antenna ; the two end segments are setose on both margins. The
endopod of the second antenna is 2-segmented, the basal segment
two and one-half times as long as the distal segment; the exopod
is minute, attached to the side of the basal endopod segment near

its center, and tipped with two tiny setae. The second maxilla is

3-segmented, with two terminal clawlike spines; the maxilliped is

well developed, the second segment moderately swollen and fringed

with scattered hairs on its inner margin, the claw longer than the

second segment, jointed near its base and bipartite at its tip, with
three small spines on its inner margin.

The endopod of the first legs is 2-segmented and longer than

the exopod, its basal segment one-half longer than the terminal,

fringed with hairs on its inner margin but without an outer seta.

The end segment has three apical setae and a minute one on the

outer margin ; the middle apical seta is stouter than the others and
blunt at its tip. The first exopod is 3-segmented, the segments the

same length and without inner setae. The rami of the three fol-

lowing pairs of legs are 3-segmented, with the seta« much reduced
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in number. In the fourth legs each ramus is terminated by a broad

lanceolate lamina, with a single seta outside of it and a spine at the

outer corner. The exopod segments of all four pairs of legs are

fringed with spinules on their outer margins in addition to the

regular spines. The fifth legs are 2-segmented, narrow and elon-

gate; the basal expansion reaches beyond the center of the distal

segment and is armed with two apical setae and one on the inner

margin. The distal segment is twice as long as wide, contracted

at its base and rounded at its tip, with five marginal setae. Total

length, 0.45-0.55 mm.
Male.—A little smaller and more slender than the female; the

urosome relatively narrower, the genital segment not divided. The
anal segment is fully as long and as wide as the penultimate seg-

ment, and the lateral stylets on the caudal rami are even larger than

in the female. The first antennae are twice geniculate and 9-seg-

mented, the segments but little swollen, the fifth segment a little

longer than the second, each of them with two setae close together

on its posterior margin. The fourth segment is very short, with a

single anterior seta; the end segment has a longitudinal row of setae

along its dorsal surface. In the second antennae the basal endopod

segment is three times as long as the distal; the exopod is longer

than in the female but still 1-segmented and tipped with two setae;

the distal segment has three apical setae which are considerably en-

larged basally and only slightly geniculate. The terminal claw of

the maxilliped is slender, is not jointed near the base as in the

female, and carries only two inner spinules. The first four pairs of

legs correspond Avith those of the female and do not show any sex-

ual modifications. The fifth legs are reduced in size; the basal ex-

pansion is much narrower and does not reach the midline, but it

carries similarly two apical setae and one on the inner margin near

the tip. The distal segment is also twice as long as wide, projects

less than half its length beyond the basal expansion, and has four

apical setae, the second outer one filiform. Total length, 0.4—0.5 mm.
Remarks.—This species can be recognized at once by the large

stylets on the caudal rami, standing out at right angles to the long

axis of the ramus, and by the lanceolate laminae at the tips of the

rami of the fourth legs. Each ovisac contains but two eggs, the

diameter of which is at least three-fourths of that of the genital

segment itself. It is a rapid swimmer and also moves about among
the sand grains with great agility.

Family LAOPHONTIDAE
Genus LAOPHONTE Philippi, 1840

Body slender, the metasome passing insensibly into the urosome,

the segments with conspicuous constrictions between them; head
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fused with the first segment and shorter than the rest of the meta-

some. Urosome 4-segmented, the segments more or less expanded

into hiteral lamellae; genital segment divided in the middle; caudal

rami long and narrow. First antennae short, with not more than

7 segments ; exopod of second antenna 1- or 2-segmented, attached to

the side of the basal endopod segment. Exopod of first legs weak

and short, 2- or 3-segmented; endopod very strong, 2-segmented,

tipped with a single stout claw ; exopods of second, third, and fourth

legs 3-segmented; endopods 2-segmented, the third endopod 3-seg-

mented and otherwise modified in the male; fifth legs 2-segmented,

much reduced in the male.

KEY TO THE SPEXIIES

1. Fourth legs broad, laminate, and without setae_ talipes, new species (p. 264)

Fourth legs of normal form and armed with setae 2

2. Caudal rami definitely shorter than anal segment ; cephalic seg-

ment a little lunger than wide ; body much tapered^

manifera, new species (p. 266)

Caudal rami about as long as anal segment ; cephalic segment

much longer than wide or as wide as long 3

Caudal rami definitely longer than anal segment 5

3. Distal segment and basal expansion of fifth legs each with only

3 plumose setae mohammed (p. 269)

Distal segment of fifth legs with 5 setae, basal expansion with

4 setae nana (p. 271)

Distal segment of fifth legs with 6, basal expansion with 5, setae 4

4. Distal segment of fifth leg nearly as wide as long; third outer

seta on basal expansion the longest stromii (p. 273)

Distal segment of fifth leg one-half longer than wide ; middle

seta of basal expansion the longest proxima (p. 274)

Distal segment of fifth leg two and one-half times as long as

wide; second outer seta on basal expansion the longest cornuta (p. 275)

5. Caudal rami five times as long as wide, outer spine close to the

tip ; no spines on dorsal surface of body longicaudata (p. 276)

Caudal rami twice as long as wide, 2 outer spines at center of

outer margin; no spines on body capillata, new species (p. 277)

Caudal rami three times as long as wide, outer spine close to tip

;

2 rows of dorsal spines on body horrida (p. 279)

1. Endopods of second and third legs 2-segmeuted 2

Endopods of third legs 3-segmented, of second legs 2-segmented 4

2. Endopod of second leg only reaching tip of first exopod segment,

a short angularly bent spine on inner margin of end seg-

ment manifera, new species (p. 266)

Endopod of second leg i-eaching center of second exopod segment,

a long S-shaped spine on inner margin of end seg-

ment stromii (p. 273)

Endopod of second leg reaching tip of second exopod segment,

no spine on inner margin of end segment 3
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3. Distal segmont of second endopod with 4 setae, of second exopod ^

not turned inward and longer than second segment

talipes, new species (p. 264)

Distal segment of second endopod with 3 setae, of second exopod

turned inward and shorter than second segment

capillata, new species (p, 277)

4. Basal expansion of fifth legs obsolete, no setae; sixth legs

present 5

Basal expansion of fifth legs present, armed with 1 or 2 setae 6

5. Distal segment of fifth leg as long as outer process of basal

segment, 3-lobed at its tip, with 3 setae horrida (p. 279)

Distal segment of fifth leg shorter than outer process of basal

segment, 2-lobed at its tip, with 2 setae mohammed (p. 269)

6. Distal segment of fifth leg as wide as long, basal expansion with

1 seta ; rudiments of sixth legs not present longicaudata (p. 276)

Distal segment of fifth leg twice as long as wide, basal expansion

with 2 setae; rudimentary sixth legs present cornuta (p. 275)

LAOPHONTE TALIPES, new species

PluVTE 14

Oecui^'ence.—Fifty specimens, including both sexes and females

with ovisacs, were washed from the sand on the shore of the French

Watering Place on Naushon Island, August, 1927 ; a single male and

female were washed from the sand on the surf beach of the southern

shore of Marthas Vineyard, August, 1927. A male with a female in

copula is taken as the type of the species, U.S.N.M. No. 63433 ; female ,

paratype, U.S.N.M. No. 60425.

Color.—Body transparent with a pinkish or reddish tinge, the

male often bluish ; eggs pale blue ; eye dark red.

FeTiiale.—Body slender and tapered regularly backward, with no

sharp distinction between metasome and urosome; cephalic segment

as wide as long; rostrum short and bluntly rounded with a seta on

each side at the tip. Epimeral plates quite prominent at the pos-

terior corners of the thoracic segments; genital segment distinctly

divided in the middle; anal segment much longer than the penulti-

mate segment; caudal rami twice as long as wide and somewhat di-

vergent, the terminal seta half the body length. First antennae

6-segmented, two-thirds as long as the cephalic segment, and rather

stout ; the third segment has three long setae in a transverse row on

its dorsal surface, the fourth segment is one-half longer than the

third and carries a slender aesthetask, the fifth segment is very

short and is the only one not well armed with setae. The two endo-

pod segments of the second antenna are the same length; the distal

segment has four apical setae, the two middle ones geniculate, and
a row of slender spines on its inner margin, increasing in length

and thickness distally. The basal segment is much stouter, with a

fringe of hairs and one seta on its inner margin and a spine at the
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distal corner. The exopod is attached to the side of the basal endo-

pod segment near its base, is three times as long as wide, with two

equal apical setae. The maxilliped is short and stout, the inner mar-

gins of its two segments fringed with scattered hairs, the second seg-

ment but little swollen with a filiform seta on the ventral surface at

the distal end, the apical claw no longer than the second segment and

without an accessory bristle.

Both rami of the first legs are 2-segmented, the exopod not reaching

the middle of the basal endopod segment, its two segments of equal

length, the distal one with three spines and two geniculate setae. The
basal endopod segment is the same width as the exopod segments,

four times as long as the distal segment, and fringed with hairs on

both lateral margins. The distal segment has an outer fringe of

long hairs and inside the base of the apical claw one long and two

short filiform setae. The endopods of the second and third legs do

not reach the center of the distal exopod segment; the end segment

of the second endopod has two long apical setae, a short one on the

outer margin, two short ones and a spine on the inner margin. The
end segment of the third endopod has two long apical setae, one short

seta and a spine on the inner margin, and hairs only on the outer

margin.

The fourth legs are greatly modified and give origin to the specific

name, talipes, club-footed. Both rami are lamellar, strongly chitin-

ized, considerably widened, and entirely without setae. The two

basal exopod segments each carry a small outer spine, the distal seg-

ment is enlarged and lobed at its tip, with one small spine at the inner

corner. The basal segment of the endopod is unarmed, the distal

segment has a spine at each corner of the squarely truncated tip and

one on the inner margin. In pairing the chelae of the first antennae

of the male grasp the end segment of these fourth exopods on each

side. The hold thus obtained is so firm that it persists even in pre-

servatives, and it is very difficult to separate the pair without injury,

The fifth legs are 2-segmented, the basal expansion much reduced and

armed with three small setae, diminishing in size inwardly. The
distal segment projects half its length beyond the basal expansion

and is 3-lobed at its tip, the two inner lobes each with a single seta,

the outer one with a knoblike spine. Total length, 0.38-0.45 mm.
Male.—A little smaller than the female, the cephalic segment longer

than wide and squarely truncated posteriorly ; the genital segment is

not divided ; the abdominal segments are much shorter than those of

the female, and the anal segment is longer than the penultimate seg-

ment, but the urosome is relatively wider.

In the first antennae the two basal segments are enlarged and dis-

tinct, the third and fourth segments are fused into the hand of a



266 BULLETIN 15 8, UNITED STATES NATIONAL MUSEUM

powerful chela, which is almost spherical in shape, and to which is

attached the aesthetask. The fifth and sixth segments are also fused

into a curved, very stout, and bluntly pointed claw, which serves as

the dactylus of the chela.

The first two pairs of legs are more slender than in the female;

both rami of the first legs are 2-segmented, but the distal exopod

segment is much longer than the basal. The proximal endopod seg-

ment is fringed with hair on its inner margin only and there are no

setae on the distal segment inside the base of the apical claw. In the

second legs the outer spines of the exopod segments are very slender,

the outer apical seta of the end segment is pectinate on both margins,

the inner seta is pectinate outwardly and plumose inwardly. The
distal segment of the second endopod has two apical setae, also pec-

tinate outwardly and plumose inwardly, and two short inner plumose

setae.

The endopods of the third and fourth legs scarcely reach the tip

of the first exopod segment and each carries three apical setae.

The exopods are considerably enlarged and the end segments are

armed with coarse spines as is usual in this genus. The sexual

armature of the second and third endopods, so common in the males

of other species, is here entirely lacking. The basal segment of

the fifth leg has a very elongate outer process, but the inner expan-

sion is practically obsolete and without setae. The distal segment

is short, narrowed at its base, and armed with two long and equal

apical setae. There is also on either side of the ventral surface of

the genital segment a small lamina tipped with two unequal setae,

the rudiment of a sixth leg.

Remarks.—The peculiar club feet constituting the fourth pair in

the female show conspicuously under low magnification and will

identify the species at once. It was very common in the sand

under 5 or 6 inches of water, and was found in company with the

species mohammied described on page 269. It is worthy of note that

the water in this French Watering Place is strictly fresh and has

no trace of salinity.

LAOPHONTE MANIFERA, new species

Plate 15

Occurrence.—Both sexes were obtained in considerable abundance

in surface towings in Sengekontacket and Nashaquitsa Ponds,

Marthas Vineyard, August, 1926; in the Eel Pond at Woods Hole,

July, 1925; in Great Pond, Falmouth, July, 1925. Female holotype

from Sengekontacket Pond is U.S.N.M. No. 60341.

Color.—Body transparent and whitish with no pigment marks;

eggs pale brown ; no eye visible.
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Female.—Slender and tapered regularly backward, with the seg-

ments separated by deep constrictions, but with no sharp demarca-

tion between metasome and urosome. Cephalic segment of moderate

size, a little shorter than the rest of the metasome; rostrum short,

broadly rounded, poorly defined at its base, and armed at its tip

with two minute setae. Fifth segment shorter than the fourth;

genital segment distinctly divided; anal segment shorter than the

penultimate segment; caudal rami one-half longer than wide, with

squarely truncated tips, the inner apical seta as long as the meta-

some, the outer seta close to the tip of the ramus. All the body

segments including the head are fringed with short hairs on their

lateral and posterior margins.

The first antennae are much shorter than the cephalic segment and

their two basal segments are somevv^hat enlarged. The two seg-

ments of the endopod of the second antennae are about the same

length; the distal segment carries three geniculate setae and three

clawlike spines; the exopod is very short and rudimentary and 1-

segmented, tipped Avith two minute setae.

In the first legs the 3-segmented exopod reaches but little beyond

the center of the basal endopod segment, is without inner setae,

and its end segment carries two apical geniculate setae and two

spines. The endopod is twice the width of the exopod, its ba,sal

segment is fringed with scattered hairs on both lateral margins,

and its terminal claw is very long and slender, and abruptly currved

near its tip. The second exopod is thick and stout, its end segment

is fully as wide as its basal segment, and carries one apical and one

inner setae and four spines. The endopod just reaches the tip of

the second exopod segment and its two segments are about the

same length; the distal segment carries two apical setae and two

inner setae, the proximal one very small, the other three very elon-

gate. In the third and fourth legs the endopod does not reach the

center of the middle exopod segment and its distal segment is more

than twice the length of the basal segment. In the third legs the dis-

tal segment carries two apical setae, one on the outer margin and

three on the inner margin; the two apical setae and the inner seta

next to them are much elongated. In the fourth legs the distal seg-

ment carries two apical, one inner and one outer setae, the first three

greatly elongated. The end segment of the third exopod has at its

apex one seta and one spine, both elongated, three outer spines and

one inner seta ; the end segment of the fourth exopod has at its apex

two elongate setae, two outer spines and one inner seta.

In the fifth legs the distal segment is somewhat trapezoidal in

form and projects more than half its length beyond the basal ex-

pansion; it is armed with six setae, the innermost of which is much
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shorter than the others. The basal expansion is rather narrow and

carries five setae, the middle one the longest. Total length, 0.45-

0.55 mm.
Male.—Somewhat smaller than the female and more slender, the

urosome nearly cylindrical; first antennae much enlarged, especially

the fourth segment, which is nearly circular in dorsal outline, with

a small sinus on its posterior margin. The aesthetask i^ attached

to this fourth segment and is as long as the four basal segments of

the antenna combined; the second, fourth, and sixth segments are

densely setose, the others only sparingly so. The first legs are simi-

lar to those of the female but more slender; the second and third

legs are modified as is usual in this genus. The exopods of these

two latter pairs of legs are stout and the terminal segments are bent

inward nearly at right angles to the long axis of the legs. Each end

segment is armed with six rather slender spines of very unequal

lengths and a short inner seta. The endopods scarcely reach the

lip of the basal exopod segment; the distal segment of the second

endopod is shorter than the basal segment and carries three elongate

apical setae and an inner spine. The latter is short and sharply

bent twice into an S-curve, blunt at its tip. The distal segment of

the third endopod is twice as long as the basal segment and is

obliquely truncated at its tip, with a row of four apical setae and

an outer spine. The latter is stout and curved slightly backward

at its tip, and looks like the thumb of a hand, the fingers of which
are the four apical setae; this resemblance to a hand has given

rise to the specific name. The fourth endopod also just reaches

the tip of the basal exopod segment ; its distal segment is three times

as long as the basal segment, and carries two apical and one inner

setae, and a minute inner spine. The end segment of the fourth

exopod has two apical setae, one inner seta, and three long and slen-

der outer spines, the two distal ones setose.

The fifth legs are reduced to a narrow lamina reaching from the

lateral margin to the midline, and bearing six setae. The outer

seta is separated from the others and mounted on a small knob,

which represents the outer process of the basal segment. The next

two setae are close together and separated from the fourth and
represent the distal segment of the leg. The three remaining setae

represent the basal expansion; rudiments of sixth legs are also

present. Total length, 0.4-0.5 mm.
Remarks.—This species is closely related to strdmii but is much

smaller and differs greatly in the details of the swimming legs,

especially the second and third pairs in the male. This copepod

was not washed out of the sand but was swimming freely in the

plankton.
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LAOPHONTE MOHAMMED Blanchard and Richard

FlGtTBE 167

LaopJionfe niohammed Blanchabd and Richard, Mem. Soc. Zool. France, vol.

4, p. 526, pi. 6, figs. 1-16, 1891.

Occv/rrence.—Both sexes obtained in small numbers from the

French Watering Place, Naushon Island, August, 1925 ; from one of

the brackish ponds on Chappaquiddick Island, August, 1925; from
Gosnold Upper Pond, Cuttyhunk Island, July, 1926; from Oyster

Pond, Falmouth, July, 1926, a single male from Nashaquitsa Pond,

Marthas Vineyard, August, 1926.

Figure 167.

—

Laophonte mohammed : a. Female, dorsal; h, female, first antenna;
c, male, first antenna ; d, male, second antenna ; e, male, maxilliped ; f, female,
first leg ; g, female, fifth leg ; h, i, j, k, male, first, third, fourth, and fifth

and sixth legs

Distnhution.—Algeria (Blanchard and Kichard) ; Germany (van

Douwe).
Color.—Body grayish white and fairly transparent, without pig-

ment markings ; eggs dark gray ; eye ruby red.

Female.—Body wide anteriorly and tapering quite regularly back-

ward ; cephalic segment longer than the rest of the metasome, widest

posteriorly, with lateral sinuses indicating the division between head
and first segment. Body segments distinct, raised dorsally and
covered with fine short hairs, each segment with several small

processes along its posterior margin ; urosome three-fifths as long as

metasome; genital segment distinctly divided; basal abdominal seg-

71937—32 19
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ment considerably narrower than the genital segment ; anal segment

longer than the penultimate segment, with a wide posterior sinus;

caudal rami two and one-half times as long as wide, apical seta three-

fifths of the body length.

Rostrum wider than long, well defined at its base, evenly rounded

anteriorly and tipped with two setae some distance apart and a row

of six stout bristles between their bases. First antennae 7-segmented,

the four basal segments more than twice as long as the three terminal

ones, the third, fourth, and seventh segments densely setose. The
third segment has a transverse row of six large setae across the mid-

dle of the dorsal surface; the fourth segment has a bunch of large

setae at the center of the anterior margin and a stout aesthetask at

its distal end, whose basal half is much widened.

The endopod of the second antenna is distinctly 3-segmented; its

end segment is longer and narrower than the second segment, with

a row of spines along its inner margin, increasing in length out-

wardly and three apical setae, the two inner ones geniculate. The
exopod is 2-segmented, the distal segment much longer than the basal

and armed with two apical and two inner setae, all of equal length.

The maxilliped is made up of three distinct segments and a terminal

claw, the third segment very short, the second segment with a fringe

of short inner hairs, the claw the same length as the second segment.

The endopod of the first legs is twice the length of the exopod,

and both rami are very slender and 2-segmented. The basal endo-

pod segment is five times as long as the distal segment and fringed

with hairs on its inner margin ; the distal exopod segment is longer

than the basal segment, with two apical geniculate setae and three

outer spines. The fourth endopod reaches the middle of the second

exopod segment; its end segment has one apical, one outer, and one

inner setae. The second endopod reaches beyond the tip of the sec-

ond exopod segment; its end segment has two apical and two inner

setae. The middle exopod segment of the second, third, and fourth

legs carries an inner seta. The distal segment of the fifth legs pro-

jects but little beyond the basal expansion, is narrowed at its base,

and 3-lobed at its apex, and each lobe is tipped with a seta, the inner

one the longest. The basal expansion is broadly rounded, with three

setae, the outer one the longest; the outer process of this basal seg-

ment is long and fingerlike, with a rather stout seta. Total length,

0.65-0.65 mm.
Male.—Considerably smaller than the female, but having the same

general proportions. First antennae rather densely setose, the fourth

segment greatly swollen posteriorly and produced at its base an-

teriorly into a hooklike process. The fifth segment is also swollen

and produced laterally into coarse overlapping processes; the end

segment is narrow and curved like the letter S.
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The first legs are like those of the female except that the second

basipod has a rounded process at its inner distal corner. The second,

third, and fourth exopods are enlarged as usual and armed with

coarse spines, but the end segments are not turned inward. The
third endopod reaches the tip of the second exopod segment, and is

distinctly 3-segmented; the second segment is produced at its outer

distal corner into a flattened acuminate spine, which reaches beyond
the tip of the end segment, and carries at the inner corner a plumose
seta ; the end segment has two apical and two inner setae. The fourth

endopod does not reach the center of the middle exopod segment;

its end segment is longer than the basal segment, and has one apical,

one outer, and one inner setae. Between the bases of these setae and
along the lateral margins of the segment are stout spinules.

Basal segment of fifth legs apparently absorbed into the body,

leaving its outer process and the distal segment protruding side by
side from the ventral surface of the fifth segment, without any trace

of the inner expansion. The outer process is longer than the distal

segment and ends in a small knob, which carries the single non-

plumose seta. The distal segment is strongly narrowed at its base

and 2-lobed at its apex, each lobe with a single plumose seta. Rudi-
ments of a sixth pair of legs appear in the form of a small lamina
tipped with two plumose setae on either side at the distal corner of

the genital segment. Total length, 0.4r-0.45 mm.
Remarks.—This is a bottom species and sticks closely to the algae

and bottom debris, seldom coming out into the open and swimming
about freely. Instead it crawls slowly through the debris and ap-

parently can not move with any rapidity. When captured it is more
or less covered with small particles of the substances through which
it has been crawling, and these effectively conceal the " wartlike proc-

esses " along the posterior margins of the body segments. When
once discovered, however, these together with the structure of the

fifth legs will identify the species, which has not been reported out-

side of the localities mentioned above.
«

LAOPHONTE NANA G. O. Sars

Figure 168

Laophonte nana Sars, Crustacea of Norway, vol. 5, p. p. 262, pi. 182, 1908.

Occurrence.—Eight females were washed from sand dredged in

23 fathoms of water 12 miles south of No Mans Land, July, 1927.

Distribution.—Norwegian fiords (Sars).

Color.—Body a uniform pale yellow, oviducts and eggs with a

greenish tinge, which becomes deeper in color as the eggs mature;
eye invisible.
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Female.—^Body stout and a little depressed ; cephalic segment the

same length as the rest of the metasome, rostrum short and not

well defined at its base. Urosome three-fourths as long as meta-

some; genital segment distinctly divided; caudal rami one-half

longer than wide, apical seta half the body length. First antennae

6-segmented, two basal segments enlarged, second segment with a

transverse row of setae across its dorsal surface; exopod of second

antenna minute and attached to the side of the basal endopod seg-

ment. First exopod 2-segmented, half as long as endopod, its end

segment twice the length of the basal segment with two apical

geniculate setae and three outer

spines. End segment of fourth

exopod with three spines and

two setae. Basal expansion of

fifth legs strongly curved with

four setae, the second outer one

the longest. Distal segment

ovate, contracted at its base,

evenly rounded at its tip, with

five setae, the second inner one

the longest. Total length, 0.4-

0.5 mm.
Male.—Smaller than the fe-

male and more slender; second

legs enlarged, the endopod

reaching beyond the tip of the

middle exopod segment, its end

segment five times as long as

wide, with two long apical setae

and a very short inner one ; third

and fourth exopods enlarged and

widened, especially the two basal

segments of the third exopod, the end segments armed with very long

and coarse spines. Third endopod 3-segmented, the spine on the

middle segment bent outward and then forward into an S-shape;

endopod of fourth legs tipped with three setae. Basal expansion of

fifth legs obsolete, distal segment very small, narrowed at its base,

with three setae, the inner one the longest; rudimentary sixth legs

present on the ventral surface of the genital segment. Total length,

0.35-0.4 mm.
Remarks.—This species is the smallest of the genus and may be

recognized by the structure of the first and fifth legs in the female,

and of the third and fourth legs in the male. This is the first report

of the species outside of Christiania Fiord, where Sars found it.

Figure 168.

—

Laophonte nana: a. Female,

dorsal ; h, female, first leg ; c, female,

fifth leg; d, male, fifth aud sixth legs
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LAOPHONTE STROMII (Baird)

Figure 169

Catithocamptus sPromli Baird, The natural history of the British Entomostraca,

p. 208, pi. 27, figs. 3, 3a, 1850.

Laophonte striimi Saes, Crustacea of Norway, vol. 5, p. 251, pis. 171, 172, 1908.

Occurrence.—Thirty specimens, including both sexes, were ob-

tained from Penzance Pond, Woods Hole, August, 1925; found in

smaller numbers in one of the brackish ponds on Chappaquiddick

Island, in Quisset Pond, Falmouth, the Eel Pond, Woods Hole, Great

Pond, Falmouth, and Nashaquitsa Pond, Marthas Vineyard.

Distribution.—British Isles (Baird,
Brady) ; Franz Josef Land (T. Scott) ;

coast

of Norway (Sars) ; Adriatic (Carazzi, Gran-

dori, Pesta).

Color.—Pale yellowish white and quite

transparent, without pigment markings ; eggs

white, each with a minute red dot at its cen-

ter; eye dull red.

Feniale.—Body slender, four times as long

as wide, tapered posteriorly; cephalic seg-

ment nearly as long as the rest of the meta-

some, the second, third, and fourth segments

as wide as the head, the fifth segment con-

siderably narrower; urosome two-thirds as

long as metasome, the last two segments of

abdomen of equal length; caudal rami twice

as long as wide, squarely truncated at the

tip, apical seta two-thirds as long as the

whole body. First antennae 7-segmented,

two basal segments enlarged; exopod of second antenna minute, 1-

segmented, attached to side of basal endopod segment. Basal endo-

pod segment of first legs stout, fringed with long hairs on both

margins; first exopod 3-segmented, end segment with two apical

geniculate setae and two outer spines. Fifth legs of moderate size

;

distal segment as wide as long, much narrowed at its base, with six

very unequal setae, the second inner one filiform and much the

longest; basal expansion reaching beyond the center of the distal

segment, with five setae, the middle one the longest. Total length,

0.8-0.9 mm.
Male.—Second and third metasome segments as wide as the head

and much longer than the narrowed fourth and fifth segments;

urosome cylindrical, the segments not expanded laterally. First

antennae much enlarged, 6-segmented, the fourth segment swollen

into a sphere, the end segment sharply pointed. Exopods of second

m
Figure 16 9. — Laophonte

stroma : a, Female, first

leg ; 5, female, fifth leg

;

c, male, fifth and sixth
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and third legs greatly enlarged, the end segments turned diagonally

inward, each with four huge divergent spines. Endopods of both

these legs 2-segmented, end segment of second endojood with a long

inner spine, enlarged and sharply curved at its tip. End segment of

third endopod much dilated distally, with two apical and two inner

setae, and a stout blunt spine outside of the apical setae with tubercles

at its base. Fifth legs reduced to a narrow lamina, with a distinct

outer process, but no division of basal expansion and distal segment,

the lamina armed with three filiform setae; the genital segment car-

ries the rudiments of a sixth pair of legs. Total length, 0.7-0.8 mm.
Remarhs.—Sars's statement that this is a littoral species found

among algae and sometimes in tide pools is abundantly confirmed in

the localities from Avhere the present specimens were obtained. The
female can be distinguished by the details of the first and fifth legs,

the male most quickly by the long spine on the second endopod.

This is its first appearance in American
waters.

LAOPHONTE PROXIMA G. O. Bars

Figure 170

Laophonte proanma Sars, Crustacea of Norway, vol.

5, p. 250, pi. 170, 1908.

Occurrence.—Four females werewashed from

the sand along the shore of the French Water-

ing Place on Naushon Island, August, 1927.

DistHhution.—Norwegian coast (Sars).

FiGDRB 17 0. —Laophonte Colov.—Body semitransparcut with a de-

L"fr femal!"flfth^'eg
^i^^^^ browuish tinge

;
oviducts and eggs dark

brown; eye dull red.

FeTTiale.—Body conspicuously depressed, the segments separated by

rather deep constrictions; cephalic segment shorter than the rest of

the metasome; rostrum short and broad with prominent apical fila-

ments; second and third segments very nearly as wide as the head,

and longer than the narrowed fourth and fifth segments. Urosome

little more than half the length of the metasome, its segments well

produced laterally; caudal rami as long as anal segment, apical

setae three-fifths the body length. First antennae 7-segmented, the

two basal segments enlarged, the second segment with several dorsal

setae, the third segment narrow and elongate. First legs slender, the

endopod twice the length of the exopod, its basal segment with a few

long inner hairs ; end segment of first exopod with two apical genicu-

late setae and two outer spines. Distal segment of fifth legs reaching

three-fourths of its length beyond the basal expansion, densely cov-

ered with hairs near its outer margin, with six setae, the second inner
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one filiform and elongate. Basal expansion narrowed distally, with

five setae, the two inner ones smooth, the middle one the longest.

Total length, 0.75-0.9 mm.
Male.—Unknown.
Reviarks.—This species can be recognized by the details of the first

and fifth legs, and is here recorded for the first time outside of Nor-

way. It is worthy of note that the present specimens came from
perfectly fresh water, while Sars's types were taken from the ocean

at moderate depths.

LAOPHONTE CORNUTA Philippi

FiGUBK 171

Laophonte cornuta Philippi, Arch. Nat., Wiegmann, vol. 1, p. 189, pi. 3, fig. 13,

1840.—Sabs, Crustacea of Norway, vol. 5, p. 235, pis., 157, 158, 1907.

Occurrence.—Both sexes were obtained from Nashaquitsa Pond,

Marthas Vineyard, July, 1926; four females were also taken from
one of the brackish ponds on Chappaquiddick Island, August, 1926.

Distnhution.—Mediterranean

(Philippi, C 1 a u s) ; Madeira
(Fischer); British Isles
(Brady) ; coast o f Norway
(Sars) ; Gulf of Genoa (Brian)

;

Polar seas (Brady).

Color.—Body brownish white

or gray, the first three free meta-

some segments darker and often

pink or even dark red; these

three and the cephalic segment
are bordered posteriorly with

narrow transverse bands of dark

brown. In larger specimens

irregular blotches of dark brown sometimes appear on the dorsal

surface of the genital segment ; eggs grayish white ; eye ruby red.

Female.—Body slender and subcylindrical, the posterior margins

of the segments more or less elevated dorsally and fringed with

knoblike ^pinules; cephalic segment with a dorsal cephalic depres-

sion; rostrum broad, ending in an obtuse knob. Urosome, including

the caudal rami, as long as the metasome ; anal segment quadrangu-

lar, operculum tipped with a stout spine, somewhat erect; caudal

rami two and one-half times as long as wide, apical setae as long as

the abdomen plus the caudal rami. First antennae 4-segmented,

first segment with a small, second segment with a very large,

spine on the posterior margin. Exopod of first legs 2-segmented,

very narrow, end segment twice as long as basal segment with

three apical geniculate setae and two outer spines; endopod very

Figure 171.

—

Laoiihonte cornuta: a. Fe-

male, first leg ; h, female, fifth leg ; c,

male, fifth leg
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stout, with a strong terminal claw. Fifth legs lamellar; distal

segment two and one-half times as long as wide, with two apical and

four outer setae, the second and third inner ones filiform; basal

expansion triangular, reaching beyond the center of the distal ,seg-

ment, with two apical and three inner setae, the second outer one the

longest, the inner one far removed from the others. Total length,

0.95-1.1 mm.
Male.—Slightly smaller than the female; first antennae 6-seg-

mented, stronglj'- hinged, the two basal segments with spines, the

fourth segment greatly swollen posteriorly and produced anteriorly

into a hamiform process. Endopod of ,second legs unmodified;

endopod of third legs 3-segmented, middle segment with a sharp

spine reaching far beyond the tip of the end segment. Fifth legs

much reduced in size ; distal segment with three apical and one outer

lobes, each with a seta ; basal expansion nearly obsolete, but with two

elongate setae. Total length, 0.9-1 mm.
Remarks.—This is one of the largest species of the genus and may

be recognized by its size, its dark color, the large spines on the

antennae, and the structure of the fifth legs. It is here reported for

the first time from American shores. The nauplius and metanau-

plius stages are figured and described in Studi del Laboratorio

Marino Genova, 1921 (p. 97).

LAOPHONTE LONGICAUDATA Boeck

FlGUEB 172

Laophonte longicaudata Boeck, Forh. Vid.-Selsk. Christiania, 1864, p. 279.

—

Sars, Crustacea of Norway, vol. 5, p. 243, pi. 164, 1908.

Occuirrence.—Fifteen females and one male were obtained from

Sengekontacket Pond, Marthas Vineyard, July, 1926.

Distribution.—British Isles (Brady) ; coast of Norway (Sars,

Boeck) ; Franz Josef Land (T. Scott) ; Adriatic (Car, Carazzi,

Pesta) ; Woods Hole (Sharpe).

Color.—Body yellowish white, with three transverse bands of light

orange, one across the cephalic segment just in front of its center, a

second across the posterior half of the genital segment, and the third

across the anal segment; eggs a dark gray, with an orange center;

eye dull red.

Female.—Body .slender, nearly five times as long as wide; cephalic

segment longer than the rest of the metasome ; rostrum broadly tri-

angular, curved downward and 3-lobed at its tip; urosome three-

fifths as long as metasome; anal segment as long as the penultimate

segment ; caudal rami as long as these two segments combined. First

antennae 7-segmented, the two basal segments enlarged, the second

segment with a small posterior spine; exopod of second antennae
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1-segmented but well developed; exopod of first legs 3-segmented,

end segment with two geniculate apical setae and two outer spines;

distal segment of fifth legs narrow oval, with a straight inner mar-

gin and five setae, one terminal, one inner, and three outer, the

terminal one filiform; basal expansion reaching the center of the

distal segment, with five setae, one terminal, and four inner, the

terminal one the longest. Total length, 0.65-0.75 mm.
Male.—A little smaller than the

female; first antennae enlarged in

the usual manner; endopod of third

legs 3-segmented, the second segment

with a slender spine at the outer

distal corner extending to the tip of

the terminal segment ; • exopod very

wide and stout, twice the length of

the endopod, its end segment with

five long and stout spines, and two
setae on the inner margin. Fifth

legs very small, the distal segment
narrow oval, with four setae, one

terminal, one inner, and two outer,

the terminal one much the longest;

outer process of basal segment nearly

as large as distal segment; inner

expansion practically obsolete, but

with a single seta. Total length,

0.6-0.65 mm.
Remarks.—^When alive this copepod can be at once recognized by

its color, the three transverse orange-colored bands standing out

prominently ; in preserved material the long and slender caudal rami
furnish the best single character. It is a littoral species living among
the algae, and may be looked for in any of the larger salt-water

ponds of the area.

LAOPHONTE CAPILLATA. new specieg

Plate 16

Occurrence.—Twenty specimens, including both sexes and females

with ovisacs, were washed from the sand on the shore of Katama
Bay, Marthas Vineyard, August, 1927. The male holotype is

U.S.N.M. No. 60426.

Color.—Body semitransparent and whitish, usually tinged with
blue; eggs a greenish blue, deepening in color with development;
eye dull red.

Female.—Elongate, narrow, somewhat depressed and but little ta-

pered posteriorly ; cephalic segment a little shorter than the rest of

Figure 172.

—

Laophonte longicaudata:

a. Female, dorsal ; b, female, fifth

leg ; Cj female, first leg ; dj male,

fifth leg
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the metasome ; rostrum short and 3-lobed at its tip the middle lobe

with a short seta on either side at its base. Urosome five-ninths as

long as the metasome; genital segment divided into equal portions;

anal segment much shorter than penultimate segment, anal oper-

culum triangular and acuminate posteriorly; caudal rami stout,

slightly divergent and as long as the last two abdominal segments

combined, apical setae as long as the urosome; two setae close to-

gether at the center of the outer margin of each ramus.

First antennae short, 6-segmented, and exceptionally stout for this

genus, the four basal segments widened, the second segment with a

row of five stout setae across its dorsal surface. The aesthetask on the

fourth segment is slender and much elongated ; the sixth segment is

three times as long as the fifth and heavily armed with setae. The

two endopod segments of the second antennae are about the same

length but the distal one is much narrower than the basal, with five

apical setae, of which the four outer ones are geniculate, and a row

of spinules along the inner margin. The exopod is attached to the

side of the basal endopod segment, and is very weak, 1-segmented

with one terminal and one lateral seta. The maxillipeds are rather

stout, the terminal claw the same length as the second segment, and

without an accessory bristle.

The exopod of the first leg is 3-segmented, the end segment with

two apical geniculate setae and two outer spines ; the basal segment of

the endopod is five times as long as the distal segment, with scattered

hairs on its inner margin and a slender fingerlike process on the

anterior surface near the distal end; the terminal claw is short and

very slender and bent abruptly near its tip. The second basipod of

this leg has a blunt ciliated spine on its outer margin, another spine

on its anterior surface opposite the base of the endopod, and a longi-

tudinal row of stout spinules running from this second spine back to

the base of the segment. The rami of the second, third, and fourth

legs are widened, and the endopod segments are fringed with long

hairs on both margins, while the exopod segments have an outer

fringe of coarse spinules. In the second and third legs the two

basipod and the proximal exopod segments have also longitudinal

rows of coarse hairs just inside the outer margin on the surface of the

segments. The outer spine of these proximal exopod segments is

blunt and pectinate on both margins, and the outer seta of the second

basipod segments is set on the tip of a hairy process. The end seg-

ment of the second endopod has one apical, one outer, and two inner

setae ; the end segment of the third endopod has two apical, one outer,

and three inner setae; the end segment of the fourth endopod has

three setae—one apical, one outer, and one inner. The basal seg-

ment of the fifth legs is broadly diamond-shaped, its pointed end
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reaching nearly to the tip of the distal segment, its inner expansion

with four setae, placed some distance apart. The distal segment is

twice as long as wide and pointed at its tip, with one apical filiform

seta, quite elongate, one inner and three outer plumose setae, the last

four very short and weak. Total length, 0.6-0.75 mm.
MaJe.—A little smaller than the female, and more cylindrical,

especially the urosome. In the first legs the exopod has but two seg-

ments, the distal one longer than the proximal and armed with two

setae and three spines; the second endopod segment carries an outer

spine, the terminal claw is scarcely longer than the second segment.

The second, third, and fourth endopods are more slender than those

of the female, but the exopods are stouter, and their distal segment

in all three pairs is turned inward nearly at right angles and armed

with five long coarse spines. The outer spine of the middle segment

of the third exopod is the same diameter throughout and is notched

near its tip. None of the endopods show any of the usual sexual

modifications found in this genus. The fifth legs are reduced to a

narrow lamina, at whose outer end is the regular outer process of

the basal segment, but the rest of the lamina shows no distinction of

parts, being raised into four lobes, each tipped with a seta, the inner

one shorter than the other three. Total length, 0.55-0.65 mm.
Remarks.—This species can be recognized by the two setae close

together at the center of the outer margin of each caudal ramus, and

by the details of the first and fifth legs. It is usually covered with

small particles of debris, which cling to the hairs of the appendages

and are difficult to remove.

LAOPHONTE HORRIDA Norman

FiGtJBE 173

Laophonte horrida Norman, Proc. Roy. Soc. London, vol. 25, no. 173, p. 206,

1876.—Sars, Crustacea of Norway, vol. 5, p. 246, pis. 166, 167, 1908.

Ocourrence.—A single female was captured by C. H. Blake in a

surface tow from the Bureau of Fisheries wharf at "Woods Hole,

August, 1925. This specimen was dissected and mounted by Mr.

Blake, who kindly allowed the present author to examine the mount

and to include the species here as belonging to the Woods Hole area.

Distribution.—British Isles (Norman, Brady) ; Greenland (Buch-

holz) ; Franz Josef Land (T. Scott) ; Polar islands (second Fram
expedition); coast of Norway (Sars); Spitzbergen (T. Scott).

Color.—Dark yellowish brown, nearly uniform in shade and with-

out pigment markings; eye a dull red or reddish brown.

Female.—Body segments separated by deep constrictions, the

posterior corners of each segment angularly produced sidewise and

backward; cephalic segment subquadrangular, the dorsal surface
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with a stout median spine near the posterior margin. The rest of

the body, except the last two segments, with a row of smaller denticu-

late spines along each side of the dorsal midline, one spine on the

posterior margin of each segment, including the median division of

the genital segment. Rostrum tongue-shaped, constricted at its base,

with an angular ledge at the center of each lateral margin, bearing

a filiform seta. Penultimate abdominal segment with a row of four

spines on its posterior margin, each tripartite at its tip. Caudal
rami stout, three times as long as wide, apical setae about half the

body length. First legs narrow and elongate, especially the basipod

segments; exopod 2-segmented, scarcely more than one-third the

length of the basal endopod segment. First antennae 6-segmented,

the four basal segments five times as long

as the two terminal segments ; exopod of

second antenna attached to the side of

the basal endopod segment, 1-segmented,

with four setae. Distal segment of fifth

legs strongly constricted at its base, 3-

lobed at its tip, each lobe with one seta,

the inner one the longest. Basal expan-

sion reaching beyond the tip of the distal

segment, much narrowed at its tip, with

one apical seta and three widely separated

ones on its inner margin. Total length,

1.25-1.35 mm.
Male.—About the same length as the

female, but more slender. First antennae

enlarged, the fourth segment swollen pos-

teriorly and with two or three anterior

toothlike processes, the terminal segment

ending in a sharp point. Exopod of

third legs very wide and stout, its end segment twice the length

of the second segment, with seven coarse spines, three apical, two
outer, and two inner. Third endopod 3-segmented, the spine at the

distal corner of the middle segment reaching the tip of the end seg-

ment. Distal segment of fifth legs very small, 3-lobed at its tip,

each lobe with a seta; outer process of basal segment longer than

distal segment, inner expansion obsolete, without setae; rudiments

of sixth legs present. Total length, 1.25-1.35 mm.
Remarks.—This is one of the largest species of the genus and can be

recognized at once by the longitudinal rows of dorsal spines and by
the very large and peculiarly shaped rostrum. This is the first

record of its occurrence on American shores.

Figure 173.

—

Laophonte hor-

rida: a. Female, dorsal ; 6,

female, fifth leg ; c, male,

fifth and sixth legs
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Family MACROSETELLIDAE

vienus MACROSETELLA A. Scott, 1909

Body slender and cylindrical or slightly compressed; head fused

with the first segment; urosome 4-segmented in female, 5-segmented

in male; genital segment divided; caudal rami slender, cylindrical,

longer than the last two abdominal segments combined, and closely

appressed, apical setae much longer than the entire body.

First antennae 9-segmented, geniculate in the male; exopod of

second antenna wholly lacking; exopods of first four pairs of legs

3-segmented, endopods of first legs 2-segmented, of the three follow-

ing pairs 3-segmented in the female ; in the male the second endopod

is 2-segmented, the third and fourth endopods 3-segmented; fifth

legs 2-segmented ; a single ovisac.

KETX" TO THE SPECIES (BOTH SEXES)

1. Frontal margin of head without cuticular lenses gracilis (p. 281)

Frontal margin of head with two cuticular lenses oculata (p. 283)

MACROSETELLA GRACILIS (Dana)

FiGUKE 174

Setellot gradlis Dana, United States Exploring Expedition, 1838-1842 (Wilkes),

vol. 14, Crustacea, p. 1198, 1853, pi. 84, fig. 3, 1855.—Giesbbecht, Fauna und
Flora des Golfes von Neapel, vol. 19, p. 559, pis. 1, 45, 1892.

Occw^ence.—Ten specimens, including both sexes, were taken in a

vertical net at Station 20049, Grampus, March 10, 1920 ; also reported

from six other stations in the Gulf of Maine, most of them within the

present area.

Distribution.—Mediterranean (Giesbrecht); Atlantic Ocean

(Cleve) ; Malay Archipelago (A. Scott) ; Messina (Glaus) ; Gulf of

Guinea (T. Scott) ; Papua, Philippines, Sandwich Islands, Atlantic

and Pacific (Brady) ; Indian Ocean (Thompson and Scott) ; North

Sea (van Breemen) ; Gulf of Genoa (Brian) ; Gulf of Maine (Bige-

low) ; Gulf Stream south of Marthas Vineyard (Wheeler).

Color.—Body in general very transparent; chitin covering and
proximal portions of all the appendages pinkish violet; digestive

canal ferruginous red, surrounded by oil drops, which are usually

yellow and darker in color anteriorly; eye bright ruby red.

Femnole.—First antennae very long for an harpactid, reaching the

genital segment; second antennae 3-segmented, the exopod entirely

lacking ; mandibles and maxillae very rudimentaiy ; maxillipeds well

developed, second segment much longer than the first, terminal claw

less than half as long as the second segment. Rami of the swimming



282 BULLETIlSr 15 8, UNITED STATES NATIONAL MUSEUM

legs ver}' narrow and elongate, those of the fourth pair reaching the

abdomen. Basal expansion of fifth legs not reaching the center of

the distal segment, with four apical setae, the second inner one plu-

mose and more than twice the length of the others, which are smooth.

Distal segment five

times as long as wide,

with three apical
setae and three on the

outer margin ; the

inner apical one the

longest. Total length,

1.4-1.5 mm.
Male.—First anten-

nae geniculate, 8-seg-

mented, the fourth

segment greatly elon-

gated and thickened,

the distal aesthetask

attached to the ante-

rior margin of the end

segment at its center.

The first endopod is

a little longer than

the exopod, its basal

segment almost twice

the length of the dis-

t a 1 segment, with
scattered hairs along

the inner margin and

a spine at the distal

corner. The second

endopod only reaches

the center of the sec-

ond exopod segment,

its distal segment

longer than the basal

segment, with one

apical plumose seta,

one inner filiform seta, and a group of three spines at the outer distal

corner. Basal expansion of fifth legs very short and tipped with two

setae; distal segment four times as long as wide, with three apical

and one outer seta. Total length, 1.16-1.3 mm.
ReTTiarhs.—This is a pelagic species and belongs in tropical and

warm temperate regions, only appearing as an immigrant within the

Figure 174.

—

Macrosetella gracilis: a. Female, lateral ; b,

male, first antenna ; c, male, fifth leg ; d, female, fifth

leg. (From W. M. Wheeler)
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present area. It can be recognized by the very long first antennae

and apical caudal setae, the latter longer than the body itself.

MACROSETELLA OCULATA (G. O. Sars)

FiGUEE 175

Setella oculaia Saks, Bull. Inst. Oceanogr., no. 323, p. 13, pi. 7, 1916.

Occurrence.—Six females and three males were taken in a vertical

haul at Station 20076, Grampus, March 19, 1920.

Distribution.—Southern Pacific (Dana) ; Indian Ocean (Mrazek)
;

Station 1696, Prince Albert de Monaco (Sars).

Color.—Eye a peculiar pale lavender; crown of head ultramarine

blue; caudal rami orange-yellow, bases of the large apical setae

bright Venetian red; the rest of

the body pale yellowish and trans-

parent. In the male the eye is

much larger than in the female and

deep crimson, while the body shows

none of the blue, yellow, or red

found in the female.

Female.—Body slender and ta-

pered graduall}^ backward, cephalic

segment shorter than the rest of the

metasome; rostrum long, pointed,

and turned downward; front of

head projecting a little, with a pair

of cuticular lenses like those in the

genus Miracia. Urosome as long

as the metasome, its segments finely

denticulate along their posterior

margins; division of genital seg-

ment rather indistinct. Caudal

rami somewhat flattened, much
shorter than in the precedingspecies,

their apical setae not so long as the body. Rami of the swimming
legs very long and narrow, those of the fourth pair reaching the

center of the penultimate abdominal segment. Basal expansion of

fifth legs not reaching the proximal fourth of the distal segment,

and armed with three setae; distal segment five times as long as

wide, with three apical and three outer setae. Total length,

1.2-1.35 mm.
Male.—A little smaller than the female; first antennae consider-

ably enlarged and prehensile; genital segment distinctly divided;

caudal rami relatively longer than in the female, their apical setae

scarcely half the body length. Second basipod of first leg with an

Figure 175.

—

Macrosetella oculata: a,

Male, lateral ; 5, female, fifth leg ; c,

male, fifth and sixth legs
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acuminate spine at its inner distal corner; second endopod reaching

the tip of the middle exopod segment, its end segment twice as long

as the basal segment, with a short apical spine, two inner plumose

setae, and a very short outer filiform seta. Basal expansion of fifth

legs triangular, with two apical setae ; distal segment with three

apical and one outer setae; rudimentary sixth legs present at poste-

rior corners of the genital segment. Total length, 1.15-1.3 mm.
Remarks.—This species can be recognized by the cuticular lenses

on the front of the head and the long apical setae of the caudal rami.

It is the same as Dana's Miracia gracilis, but, as Sars has shown,

it can not belong to the genus Miracia, but is a true Macrosetella.

The locality where the present specimens were obtained is not

within the Woods Hole area, but is so near to it that the species is

very likely to be found within the area in the future.

Genus MIRACIA Dana, 1846

Body elongate, slender, and tapered gradually backward; head

fused with the first segment and laterally compressed, with two

large cuticular lenses on the forehead; urosome 4-segmented in

female, 5-segmented in male; genital segment distinctly divided;

caudal rami long and slender, their apical setae scarcely longer than

the rami. First antennae 8-segmented, geniculate in the male; exo-

pod of second antenna small, 1-segmented, and attached to the side

of the basal endopod segment. Exopods of first four pairs of legs

3-segmented, first endopod 2-segmented, second, third, and fourth

endopods 3-segmented in female, second endopod 2-segmented in

male; fifth legs 2-segmented and elongate. One species found here.

MIRACIA EFFERATA Dana

Figure 176

Miracia efferata Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 53, 1849.

—

Beady, Voyage of H. M. S. Challenger, vol. 8, pt. 23, Copepoda, p. 102,

pi. 43, figs. 1-16, 1883.

Occurrence.—One female from the trawl wings at Station 2235,

Albatross, off Marthas Vineyard, September 13, 1884, by Rathbun;

one female taken in a surface tow on Georges Bank, September 15,

1874.

Distribution.—North Atlantic and South Pacific (Brady) ; tropi-

cal Atlantic (Dana) ; Gulf Stream south of Marthas Vineyard

(Wheeler).

Color.—The female is dark greenish blue, becoming yellowish

along the margins of the segments ; a large spot on the dorsal surface

of the head, extending from the anterior margin back to the center

of the cephalic segment, is blue above the eyes and black behind

them. The entire dorsal surface of the body has a glistening metallic
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luster, deepest on the head and gradually fading posteriorly. The
digestive canal is reddish yellow and surrounded with small red oil

globules; the sides of the body are also more or less tinged with red

and this color spreads onto the ventral surface of the genital segment
and onto the ventral and dorsal surfaces of the penultimate abdomi-

nal segment. The basal segments of the first antennae are tinged

with blue, the rest of these appendages, the mouth parts, the swim-
ming legs, the anal segment, and the caudal rami are yellow. The
eggs are blue at first and turn red as they mature. The male is

much paler in color than the female. (Rathbun.)

Figure 176.

—

Miracia efterata: a. Female, lateral; b, male, dorsal; c,

female, fifth leg; d, male, fifth leg. (From W. M. Wheeler)

Female.—Urosome nearly as long as metasome, its segments not

denticulate; caudal rami three times as long as wide, a little shorter

than the last two abdominal segments combined. First antennae

much shorter than the cephalic segment and slender. The second

basipod of the first legs has on its inner margin near the distal end

a small oval spot set with short bristles like a comb. Fifth legs

foliaceous, the distal segment four times as long as wide, with three

apical and three outer setae, all about the same length, nonplumose,

but covered with minute knobs. Basal expansion reaching beyond

71937—32 20
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the center of the distal segment, with three apical and two inner

setae, the latter widely separated, and the five covered with knobs

like those of the distal segment. Total length, 1.75-2 mm.
Male.—First antennae enlarged and prehensile, but not reaching

the posterior margin of the cephalic segment. Endopod of the sec-

ond as well as the first legs 2-segmented, its distal segment nearly

three times as long as the proximal segment, with three apical and

one inner setae. Fifth legs smaller than those of the female; distal

segment twice as long as wide, with three apical setae and three on

the outer margin. Basal expansion just reaching the center of the

distal segment and narrowed at the tip, with two apical setae and

one on the inner margin near the base. Total length, 1.4-1.6 mm.
Remarks.—This species can be recognized by the cuticular lenses

on the front of the head combined with the very short caudal setae.

It is evidently a pelagic harpactid and one that frequents the surface,

and enters the present area only from the south.

Family CYLINDROPSYLLIDAE

Genus STENOCARIS G. O. Sars, 1909

Body slender and nearly uniform in width, 10 times as long as

wide; head fused with the first segment; urosome as long as the

metasome. 4-segmented in the female, 5-segmented in the male
;
gen-

ital segment partly divided in female, wholly divided in male ; caudal

rami divergent; two short, cylindrical ovisacs, eggs large in a single

row. First antennae 6- or 7-segmented, the second segment much
elongated; exopod of second antenna 1-segmented; exopods of first

four pairs of legs 3-segmented, endopods of first and fourth legs

2-segmented, of second and third pairs 1-segmented in female, 2-seg-

mented and modified in male; fifth leg a 1-segmented lamella without

distinction of parts.

KEY TO THE SPECIES (BOTH SEXES)

1. Caudal rami three times as long as wide, the apical seta trans-

formed into a lancet-shaped spine, bearing an outer bristle at

its base minor (p. 286)

Caudal rami as wide as long, each with 3 apical setae, which are

unmodified arenicola, new species (p. 287)

STENOCAKIS MINOR (T. Scott)

FiGUBE 177

Cylindropsyllus minor T. Scott, 10th Ann. Rep. Fishery Board Scotland, pt. 3,

p. 260, pi. 11, 1892.

Stenocaris minor Saks, Crustacea of Norway, vol. 5, p. 434, suppl. pi. 50, 1911.

Occwrrence.—A few females were taken in the French Watering
Place on Naushon Island, August, 1925.

Distribution.—Scottish coast (T. Scott) ; Norwegian coast (Sars).

\
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Color.—Body as transparent and colorless as glass, becoming white

in preservatives; no eye visible.

Female.—Body cylindrical, only slightly compressed ; cephalic seg-

ment two-fifths of the metasome length; rostrum small and poorly

defined; genital segment divided only at the sides; the

three abdominal segments the same length; caudal

rami as long as the anal segment, three times as long

as wide; apical seta transformed into a lancet-shaped

spine, a little longer than the ramus, with a filiform

bristle issuing from its base on the outer side. Second

segment of first antenna as long as the five following

segments combined; basal endopod segment of second

antenna divided, the exopod attached at the joint. En-

dopod of first legs as long as exopod, its basal seg-

ment with one inner seta, its end segment with three

apical setae; endopod of fourth legs longer than the

basal exopod segment and tipped with a single stout

spine heavily fringed with cilia toward its tip. Each
fifth leg a single lamina, as wide as long, with a coarse

denticulate spine at the outer corner and seven setae

around the distal end, the inner one the longest, the

others very unequal in size. Total length, 0.8-1 mm.
Male.—Unknown.
RemarJcs.—This species may be recognized by its

transparency, the peculiar apical setae on the caudal

rami and the fifth legs. This is the first record of its

occurrence in an American locality, and it is noteworthy that the

specimens were taken in fresh water. Of this species females alone

are known and of the following species only males, but the two are

so different in size and in the details of the appendages that it is

impossible for them to be the two sexes of the same species. Further-

more, the males were found in the open ocean where the water was
of normal salinity.

STENOCARIS ARENICOLA, new species

Plate 17

Occurrence.—Two males were washed out of sand dredged off the

bottom in 23 fathoms of water 12 miles south of No Mans Land.
The male holotype is U.S.N.M. No. 63434.

Color.—Body transparent and colorless, without a trace of pig-

ment; eye invisible.

Male.—Body slender and cylindrical, ten times as long as wide,

the same diameter throughout; cephalic segment longer than the

first two free segments combined and slightly widened anteriorly;

FiGDEB 177.

8 t e n ocaria

minor: a.

Female,
fifth leg; 6,

female, cau-

dal ramus
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rostrum triangular and rather sharply pointed at its tip. Urosome
nearly as long as the metasome; abdominal segments increasing in

length posteriorly; caudal rami as wide as long and divergent, their

inner margins semicircular, their outer margins nearly straight, each

tipped with three setae, the middle one much longer than the other

two, and an appendicular seta on the ventral surface.

First antennae 7-segmented, slender and twice geniculate at the

third and fifth segments; fourth segment with a stout aesthetask,

which is bent backward at its center. The last two segments of the

antenna are turned forward, and since the aesthetask is nearly as

wide as these segments, the antenna appears bifurcate at the fourth

segment. Distal segment of second antenna with five apical setae,

all the same length; exopod very slender, 1-segmented, attached to

the side of the basal endopod segment and tipped with two minute

setae. Second segment of maxilliped scarcely swollen at all, with

smooth margins; terminal claw as long as the second segment, with

a small bristle on its inner margin near the base.

Endopod of first legs just reaching the tip of the second exopod

segment, its end segment a little longer than the basal segment and
tipped with two unequal setae, the inner one twice the length of the

outer. The second leg carries on the anterior surface of its second

basipod a stout hooked claw or chela; the endopod does not quite

reach the tip of the first exopod segment, is very slender, and the

basal segment is twice the length of the distal segment, the latter

having two unequal apical setae. The middle segment of the second

exopod is much shorter than the other two segments and almost

spherical; the end segment is turned inward at its center, and its

single apical spine extends across the body at right angles. The
fourth endopod only reaches the center of the basal exopod seg-

ment ; its proximal segment is twice the length of the distal segment

;

the latter has a single apical seta, much longer than the whole ramus

and plumose only at its tip. The two basal segments of the fourth

exopod are elongated; the end segment is much shorter and carries

three apical setae.

The fifth legs are very divergent, and each is made up of a single

fused lamella, tipped with an exceptionally long seta; on the inner

margin near the tip are five very short setae, the second one from

the tip filiform; below these setae at about the center of the inner

margin is a huge acuminate spine. Behind the fifth legs on the an-

terior portion of the genital segment is another pair of divergent

lamellae, representing the sixth legs; each is armed on its outer

margin with a short spine and at its apex with three slender setae,

the inner one much shorter than the other two. Total length,

0.62 mm.
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Remarks.—The short and wide caudal rami and the curious claws

on the basipods of the second legs will identify the species. Its

home appears to be within the sand at moderate depths, for which

the extremely narrow and vermiform shape of its body seems well

suited.

Genus PARASTENOCARIS Kessler, 1913

Body small, cylindrical and elongate, about the same diameter

throughout; cephalic segment nearly as long as the first three free

segments combined; urosome nearly as long as metasome; genital

segment not divided ; anal segment nearly twice as long as penulti-

mate segment; caudal rami long and narrow, apical setae as long

as urosome. First antennae 7-segmented, strongly geniculate in

the male; exopod of second antennae 1-segmented, attached to the

side of the basal endopod segment and tipped with a single seta;

maxilliped well developed, with a stout terminal claw. Exopods of

first, second, and fourth legs 3-segmented, of the third legs 2-seg-

mented; endopod of first leg 2-segmented, of the three following

pairs 1-segmented; third legs completely transformed in the male

into a copulatory organ; endopod of fourth leg also modified;

segments of fifth leg fused into a single lamella. One species known.

PARASTENOCARIS BREVIPES Kessler

FlGUBE 178

Parastenocaris hrevipes Kesslee, Zool. Anz., vol. 42, p. 310, 6 figs., 1913.

Occurrence.—^Washed from the sand close to the shore of Nobska

Fresh Pond and Waquoit Fresh Pond, Falmouth, August, 1927;

abundant in both ponds.

Distribution.—Austria, fresh water (Kessler).

Color.—Body transparent and colorless, without pigment; eggs

tinged with blue, increasing in color with development ; eye invisible.

Female.—Epimeral parts of cephalic segment turned downward
and inclosing the bases of the antennae and mouth parts; second

(first free) segment longer than any of the following metasome seg-

ments. Urosome a little shorter than the metasome; genital seg-

ment not divided ; anal segment almost as long as the two preceding

segments combined ; caudal rami four times as long as wide, swollen

through the center, where each carries a transverse row of setae, ter-

minal setae curved like parenthesis marks. Second segment of first

antenna the longest, with three large setae along its dorsal midline

nearer the distal end, and a fringe of short hairs on its anterior mar-

gin. First endopod as long as exopod, tipped with two elongate

unequal setae; second and third endopods shorter than the basal

exopod segment, the second one tipped with two very short spines
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and a filiform seta, the third one spiniform and minutely denticu-

late. Fourth endopod also spiniform, nearly as long as the entire

exopod and ciliated at its tip. Fifth leg with the usual outer basal

process, a broad spinelike inner expansion, unarmed, and between

the two a short process carrying two setae and representing the

distal segment. Total length, 0.4-0,5 mm.
Male.—As large as the female; first an-

tennae geniculate, fourth segment enlarged,

the three terminal segments folded back

against its posterior surface. First and

second legs like those of the female; third

legs completely transformed and unlike

anything found among harpactids. The

rami of each leg are curved inward and

completely fused except at the tip, where

they are separated into two fingerlike proc-

esses, each of which ends in a hyaline mem-
brane. The outer process is articulated

with the fused portion and ends in a sharp

point, the inner one is immovable and

squarely truncated. The fourth endopod

reaches nearly the tip of the second exoj)od

segment and is obliquely truncated at its

distal end and armed there with an outer

rounded knob, an inner sharp point, and,

between the two, five or six short setae. In-

side of the endopod the distal corner of the

second basipod projects as a rounded proc-

ess bearing three apical fingerlike append-

ages. Each fifth leg is a tiny almost cir-

cular lamella, with two setae and without

distinction of parts. Total length, 0.4-

0.5 mm.
Remarks.—This is the first record of the

species outside of Austria. Here in the

ponds mentioned above it lives in the sand an inch or more beneath

the surface and close to the water's edge. Every joint in the body

seems capable of free motion, and it crawls about with the sinuous

movements of an annelid. Its swimming is also more like that of

a worm than of a copepod. It may be recognized by these move-

ments, by the caudal rami and fifth legs of the female, and by the

peculiar third legs of the male.

Figure 17 8 .

—

Parastenocari*

brevipes: a. Female, dorsal

;

b, female, fifth leg ; c, d,

male, third and fifth legs
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Genus D'ARCYTHOMPSONIA T. Scott, 1906

Body slender and subc3dindrical, being some^vhat compressed ; head

fused with the first segment and shorter than the rest of the meta-

some : rostrum small, not defined at its base. Urosome as long as. or

longer than, the metasome; genital segment distinctly divided:

abdomen 3-segmented, the segments equal in length; caudal rami

small, each with a single elongated seta. First antennae 6- or

T-segmented; exopod of second antenna minute, 1-segmented; distal

segment of endopod armed with coai-se spines. Exopods of first four

pairs of legs 3-segmented, endopods 2-segmented, the apical setae of

both rami much elongated ; the two segments of each fifth leg fused

into a small lamina, with an outer process at the base, but no separa-

tion of distal segment and inner expansion. One species found here.

D'ARCYTHOMPSONIA PAKVA, new species

Plate 18

Occurrence.—Both sexes were obtained from one of the brackish

ponds on Chappaquiddick Island, and a single female from another

of the same ponds. One female has been chosen as the type of the

new species and given U.S.X.M. Xo. 59761.

Color.—Body as transparent and colorless as glass with no trace of

pigment ; no eye visible.

Female.—Body subcylindrical, slightly compressed laterally, eight

times as long as wide and tapered posteriorly. Head fused with

the first segment, the resulting cephalothorax two-fifths as long as

the metasome ; rostral projection small and poorly defined at its base.

Metasome passing insensibly into urosome ; the latter, including the

caudal rami, as long as the former : genital segment distinctly divided

at about its center; the three abdominal segments about the same

length and width ; anal segment rounded on the ventral surface and

abruptly depressed at the anal plate on the dorsal surface near its

posterior end. Caudal rami twice as long as wide, swollen in the

center and narrowed at either end, each tipped with a single stout

seta two-thirds as long as the urosome, with a very short seta on

either side; there are also several setae on the swollen central part

of each ramus.

The first antennae are short, stout at the base, and regularly

tapered, 6-segmented, rather sparsely setose; the fourth segment has

a stout aesthetask reaching beyond the tip of the antenna. Second

antenna stout, composed of three segments, the exopod replaced by a

single spine on the ventral surface of the second segment; the end

segment has a single long spine at its tip, four much shorter ones on

the outer margin, and a single small one at the inner distal corner;
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all these spines are coarse, irregular, and bluntly rounded at their

tips. Mandibular palp minute and 1-segmented ; second maxillae

stout, with two lobes inside the terminal claw ; maxillipeds so minute

as to be easily overlooked, each made up of a vertical lamella, armed

with a basal nodule and two curved claws.

The first four pairs of swimming legs have 2-segmented endopods,

the segments about equal in length, and 3-segmented exopods, all

the rami tipped with exceptionally long and slender setae. In the

first legs each ramus has one such long seta, in the second and third

legs two, while in the fourth legs the endopod has two and the

exopod four, nearly four times the length of the exopod itself. The
formulae of the spines and setae on these swimming legs are as fol-

lows: First exopod, 1-0, 1-0, 1-3; first endopod, 0-0, 0-2; second

exopod, 1-0, 1-0, 1-3; second endopod, 0-0, 0-4; third exopod, 1-0,

1-0, 1-3; third endopod, 0-0, 0^; fourth exopod, 1-0, 1-0, 1-A;

fourth endopod, 0-1, 0-4. Each fifth leg consists of a small lamella

with four setae, but without any distinction of parts except that the

outer seta is on a knoblike projection removed from the others, which

probably represents the outer process of the basal segment.

Male.—Body smaller than that of the female, but very similar in

all its proportions. First antennae not geniculate ; second antennae,

mouth parts, and legs without any sexual modifications; fifth legs a

simple lamella without the outer process and armed with four fili-

form setae; sixth leg rudiments present on the anterior half of the

genital segment and consisting of a simple lamella smaller than that

of the fifth legs and armed with three tiny hairs.

Remarhs.—The glasslike transparency and consistency of this spe-

cies are its chief characteristic, as well as the peculiar form of the

end segment of the second antenna. During all the time the living

copepods remained under observation they continued to lie on one

side and did not assume an upright position at all.

Family TACHIDIIDAE

Genus CLYTEMNESTRA Dana, 1847

Metasome considerably depressed, all its segments, except the fifth,

with angular projections at the posterior corners; urosome 4-seg-

mented in female, 5-segmented in male; genital segment divided;

anal segment as long as penultimate segment ; caudal rami short and

wide, apical setae scarcely as long as the rami. First antennae 7- or

8-segmented; exopod of second antennae degenerate, replaced by

setae; first leg with 1-segmentcd exopod and 3-segmented endopod;

both rami of second, third, and fourth legs 3-segmented; fifth legs

2-segmented, segments narrow and elongate. One species only.
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CLYTEMNESTRA ROSTRATA (Brady)

FiGUKB 179

Goniopsyllus rostratus Brady, Voyage of H. M. S. Challenger, vol. 8, pt. 23,

Copepoda, p. 107, pi. 42, figs. 0-16, 188.3.

Clytemnestra rostrata Giesbrecht, Fauna und Flora des Golfes von Neapel,

vol. 19, p. 566, pi. 4.5, 1892.

Occurre7we.—T\\o females were obtained from a vertical haul at

Station 20044, Grampus, southeast of Nantucket.

Distri-bution.-^onth Atlantic (Brady) ;
Red Sea, Indian Ocean

(Thompson and Scott) ;
California coast (Esterly) ;

Mediterranean

(Giesbrecht) ; Gulf of Guinea (T. Scott) ;
Adriatic (Car, Graeffe,

Steuer, Pesta) ;
Gulf of

Genoa (Brian) ; Gulf

Stream south of Marthas

Vineyard (Wheeler).

Color.—Body trans-

parent and reddish,

owing to a distribution

throughout the body

cavity of numerous

small oil globules. Some

of these are pale rose

color, others pale ferru-

ginous-red, and the re-

mainder light green.

The ovaries and eggs

are dark gra}'^ with a

reddish tinge; the eyes

are deep carmine-red.

Female.—Cephalic segment not much longer than wide, with prom-

inent posterior corners ; fifth segment much narrower than the fourth,

with smoothly rounded sides; caudal rami as wide as long, the

apical setae nonplumose and very short. First antennae 7-seg-

mented and slender ; exopod of second antenna replaced by a single

seta, which is very elongate and is attached to the end of the basal

endopod segment. Each first antenna carries six aesthetasks, two

on the third segment, two on the fourth segment, and two at the

tip of the sixth segment. Each fifth leg is as long as the exopod of

the fourth leg, its distal segment three times as long as the basal,

with two elongate apical setae, plumose on the inside, denticulate on

the outside, and three much shorter nonplumose outer setae; basal

segment with an outer seta representing the outer process; inner

expansion entirely lacking. Total length, 0.5-0,87 mm,

FiGCRE 179.

—

Clytemnestra rostrata: a, Female, dor-

sal ; b, female, fifth leg ; c, male, fifth leg
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Mo^e.—Smaller than the female and not so much depressed;

urosome longer and narrower; inner apical seta of caudal rami a

little elongated. First antennae hinged between the last two seg-

ments, which are considerably elongated; three pairs of aesthetasks

as in the female. Fifth legs like those of the female, but a little

shorter and narrower, the distal segment only twice the length of

the basal segment; a pair of minute finger processes, each tipped

with a single seta, representing the sixth pair of legs, are found on

the posterior margin of the genital segment. Total length, 0.4—

O.T mm.
Re7nm'ks.—This species is evidently pelagic rather than littoral,

and is to be sought in the ocean to the south and the east of Woods
Hole. Although it is widely distributed, as shown above, it does

not seem to be abundant anywhere. It may be identified by the

epimeral plates of the anterior metasome segments, by the very

short apical setae on the caudal rami, and by the form of the fifth

legs.

Genus TACHIDIUS Lilljeborg, 1853

Body short and subdepressed, the metasome much wider and

longer than the urosome ; head fused with the first segment ; rostrum

large but not defined at its base; urosome 4-segmented in female,

5-segmented in male
;
genital segment imperfectly divided in female,

not divided in male; caudal rami short and wide, apical setae half

the body length. First antennae 6- or 7-segmented, enlarged and

subchelate in male; exopod of second antenna 2-segmented; rami

of first four pairs of legs 3-segmented, second and third pairs modi-

fied in male; segments of fifth legs fused into a single wide lamella.

One ovisac.

KEIY TO THE 8PBX!IES (BOTH SEXES)

1. Basal segment of first antenna divided posteriorly to its center

;

fifth legs with 4 setae in female, 3 in male littoralis (p. 294)

Basal segment of first antenna with only a shallow posterior

notch ; fifth legs with 9 setae in female, 7 in male brevicornis (p. 296)

TACHIDIUS LITTORALIS Poppe

FiGUKB 180

Tachidius littoralis Poppe, Abh. Nat. Ver. Bremen, vol. 7, pt. 2, p. 149, pi. 6,

1881.

Occwrrence.—Found by Williams during April and May in the

upper part of Narragansett Bay, Rhode Island.

Distribution.—Brackish pools, British Isles (Brady, T. Scott)

;

Gulf of Suez (Thompson and Scott) ; on seaweed in Ems River,

Germany (Poppe).

Color.—Unknown.
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Fetnale.—Body rather slender, the margins of all the segments and

the surface of the abdominal segments with rows of fine hairs ; fifth

segment protruding dorsally, concave ventrally ; caudal rami longer

than wide, the inner apical seta twice as long as the outer. Basal

segment of first antenna the longest, divided posteriorly nearly to

its center; exopod of second antenna 2-segmented, its basal segment

with one seta, its distal segment with three setae. Endopods of first

four pairs of legs shorter than the exopods ; distal segment of third

endopod with six setae, of the other

three endopods with five setae;

fifth leg a 1-segmented lamina,

curved inward at its tip, and

armed with four plumose setae,

the outer one the longest. Total

length, 0.85-1 mm.
Male.—Slightly smaller than the

female; the four basal segments

of the first antennae regularly ta-

pered, the fifth segment very short

but wider than the fourth, the

sixth segment swollen spherically

on its posterior margin, the seventh

segment transformed into a claw.

Swimming legs like those of the

female except the distal segment

of the second endopod, which car-

ries a small curved spine and only

two terminal setae. Fifth legs each

reduced to a short lamina fused

with the ventral surface of the

fifth segment and armed with

three setae, of which the middle

one is longer, the others shorter;

rudiments of a sixth pair of legs

are also present, each a small lamina with three setae

0.8-0.9 mm.
Remarks.—This is a brackish-water species living close to the shore

among the seaweed, and the best place to look for it within the pres-

ent area will be in the brackish-water ponds, which are so numerous
along the shores of Cape Cod and on the various islands. The deep

cut in the basal segment of the first antennae and the structure of

the fifth legs are the best characters.

Figure 180.

—

Tachidius Uttoralis: a, h, c,

Male, first, second, and fourth legs ; d,

female, fifth leg ; e, male, fifth and
sixth legs

Total length,
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TACHIDIUS BREVICORNIS Lilljeborg

Figure 181

TacMdius hrevicornis Lilueborg, De crustacei.s ex ordinibus tribus : Cladocera,
Ostracoda et Copepoda, in Scania occurrentibu.s, p. 196, pis. 22-24, 1853.

—

Sars,
Crustacea of Norway, vol. 5, p. 328, pis. 218, 219, 1909.

Occwn^ence.—^Washed in considerable abundance out of the sand
at Buzzards Bay bathing beach, Woods Hole, the sand on the shore
of Katama Bay, Marthas Vineyard, and the sand of the surf beach
on the south shore of Marthas Vineyard.

Distribution.—British Isles (Brady) ; Baltic (Lilljeborg)
; coast

of France (Canu) ; coast of Norway (Sars) ; Finmark coast (T.

Scott) ; Adriatic (Car, Ca-
razzi, Pesta)

; Arctic Ocean
(Willey)

; fresh-water pools,

England (Gurney) ; Long
Island Sound, N. Y.

(Sharpe)
; Charlestown Pond,

R. L (Williams); Woods
Hole Harbor (Fish).

Color.—Body transparent

with a decided whitish tinge,

slightly colored irregularly

with yellow and orange

blotches ; eye red ; eggs yellow.

Female.—Body short and

stout, metasome considerably

depressed ; urosome tapered

posteriorly, not half the

length of the metasome, its

segments fringed along their

posterior margins with spi-

nules; caudal rami as wide as

long, squarely truncated at the tip, apical seta half the length of the

body. Basal segment of first antenna the largest, but not cut on its

posterior margin; exopod of second antenna 2-segmented, basal seg-

ment with one seta, distal segment with two setae. Endopod of first

legs longer than exopod, of the three following pairs of legs shorter,

its distal segment in all four pairs with five setae. Each fifth leg a

subquadrangular lamina with nine marginal setae, the first and fourth

outer ones filiform, the fifth and seventh elongated. Total length,

0.5-0.7 mm.
Male.—Considerably smaller than the female, with a narrower

urosome ; the first antennae enlarged and subcheliform, the first seg-

FiGUHE 181.

—

Tachidius hrevicornis: a. Female,
dorsal ; h, female, fifth legs ; c, male, fifth

and sixth legs
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ment with a wide dorsal flap projecting posteriorly and fringed with

hairs, the second segment with a short posterior process, the fourth

segment globularly inflated, the terminal segments transformed into

a curved claw. Second and third legs stouter than in the female,

the middle segment of the second endopod with a terminal acuminate

spine; the third exopod with coarse outer and apical spines and re-

duced inner setae. Fifth legs partly fused across the midline, each

with six or seven setae, the first and third outer ones filiform, the

other plumose ; sixth legs present, each with two stout inner plumose

setae and a smaller outer filiform seta. Total length, 0.4^0.55 mm.
Remarks.—This species is often found in considerable abundance.

Fish put it among the winter forms and said of it :
" This was appar-

ently the only harpactid that had a pelagic period during the year.

Others may have been free-swimming, but did not occur in sufficient

numbers to indicate it." Gurney has recorded this copepod as found

in pools 6 miles or more from the ocean and filled with pure rain

water.

RATHBUNULA, new genus

Body moderately elongate and somewhat depressed ; metasome not

much wider than urosome, but twice as long; epimeral portions well

developed, covering the bases of the mouth parts and swimming legs.

Head fused with the first segment
;
genital segment distinctly divided

;

caudal rami short and widely separated, apical setae half the body
length or more. First antennae 6-segmented, profusely armed with

pectinated spines and plumose setae, those of the male strongly hinged

and subcheliform. Exopod of second antennae 3-segmented, long

and stout, the middle segment short ; mandibular palp biramose and

well developed; maxilliped stout and uncinate, the terminal claw

with accessory bristles. Rami of first four pairs of legs 3-segmented,

all the spines pectinated; fifth legs 2-segmented, well armed with

setae ; rudiments of sixth legs present in the male. One large ovisac.

Genotype.—Rathbunula agilis, new species.

KEY TO THE SPECIES (BOTH SEXES)

1. Body slender, five times as long as wide; fiftli segment half as

long as wide ; metasome segments separated by deep constric-

tions agilis, new species (p. 297)

Body stout; only three times as long as wide ; fifth segment four

times as wide as long ; metasome segments telescoped to-

gether curticauda, new species (p. 300)

RATHBUNULA AGILIS, new species

Plate 19

Occurrence.—About 200 specimens, including both sexes and de-

velopmental stages, were washed from the sand of Buzzards Bay
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bathing beach at Woods Hole, July, 1927. The male holotype is

U.S.N.M. No. 63435.

Color.—Body transparent and whitish, with a streak of carmine-

red down the dorsal midline, beginning at the center of the cephalic

segment and extending to the anus; contents of the digestive tube

often yellow ; eye deep carmine-red ; eggs bluish, deepening in color

with development.

Fenmle.—Body somewhat fusiform, without a sharp distinction

between the two divisions; cephalic segment widest across the pos-

terior margin, much narrowed anteriorly. Rostrum narrow, quad-

rangular in outline, well defined at its base, and horizontal but turned

downward at its tip. Second and third segments wider than the

head, their width a little more than one-fifth of the body length.

Epimeral plates well developed and projecting at the posterior

corners of the metasome segments; fifth segment longer than the

fourth and projecting ventrally. The four free segments are one-

fourth longer than the cephalic segment plus the rostrum. The
length of the urosome in comparison with the length of the metasome
is in the proportion of 7 to 16. The two halves of the genital seg-

ment and the two basal abdominal segments have short rows of

lateral spinules. The anal segment is shorter than the penultimate

segment; the anal operculum and the posterior margin of the seg-

ment between the caudal rami are fringed with cilia. The caudal

rami are almost three times as wide as long; each is produced at its

inner distal corner into a conical process, armed with one long and

two short setae, and there is a row of spinules across the tip of the

ramus above the bases of the apical setae, of which the inner one is

about half the body length.

First antennae 6-segmented, the basal segment fairly long, the

second segment with two large doubly pectinated spines on its dorsal

surface, the third segment with one at each distal corner, and the

fourth segment with one at the anterior distal corner. The third and

fourth segments are lobed on the anterior margin, and the former

bears an elongated slender aesthetask and two very long filiform

setae. The exopod of the second antenna is 3-segmented, the middle

segment very short, with an inner seta, the other two segments much
longer and equal; the basal segment bears two inner setae, the end

segment four apical setae and a minute outer spine. The endopod is

also 3-segmented, the basal segment very short, the end segment with

five apical setae, the three inner ones geniculate, an inner apical spine,

and a row of spinules along the inner margin, increasing in length

distally. The exopod is attached to the side of the second endopod

segment near its distal end.

The mandible has a chewing blade set with one large outer tooth

and a row of 9 or 10 much smaller ones; the palp is made up of a
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basipod segment and two rami, the outer one 2-segmented, the inner

one 1-segmented, the distal end of the basipod and both rami well

armed with setae. First maxilla with its epipodal lobe shaped some-

thing like a dumb-bell, each end with three setae; second maxillae

with three digitiform processes increasing in length outwardly.

Basal segment of maxillipeds with two fingerlike processes and a seta

at its inner corner, the second segment or hand with a fringe of long

and fine hairs along its inner margin, one longer seta at the center

and a shorter one near the distal end; the terminal claw is slender,

curved at its tip, and jointed near its center, with two fine bristles on

the inside at the joint.

In the swimming legs the spines of all the exopods are pectinated

on their outer margins; the endopods of the first three pairs are

longer than the exopods, the segments fringed on their outer margins

with rather coarse spines ; the rami of the fourth legs are about equal.

The fifth legs are 2-segmented, the basal expansion broadly lamellar

and a little longer than the distal segment, with six short apical

setae, the inner one much smaller than the others, which are subequal.

The inner margins of the basal expansions of the two legs are set with

coarse spines which interlock on the midline; the outer process is

stout and armed with one seta and several spines. The distal seg-

ment is ovate, with a fringe of hairs on its outer margin and six

apical setae, the second and third inner ones terminal and borne on

short processes; these two and the outer one are filiform, the other

three plumose. Total length, 0.7-0.9 mm.
Male.—A little shorter and more slender than the female. In the

first antennae the second and third segments are armed with doubly

pectinated spines, the fourth segment is globularly swollen on its pos-

terior margin, the fifth segment has a conical process at its posterior

distal corner, and the end segment is claw-shaped with an accessory

claw on its anterior margin. The second antennae, mouth parts, and

swimming legs are like those of the female without sex modifications.

The fifth legs are much reduced in size, especially the basal expansion,

which scarcely reaches the center of the distal segment and bears only

two setae; the distal segment is nearly as wide as long, somewhat
ovate, with an outer fringe of long hairs and five apical setae, the

middle one terminal, borne on a short process, and filiform. On the

ventral surface of the anterior half of the genital segment is a short

lamina on either side, armed with three setae, the outer one the long-

est; these laminae are the rudimentary sixth legs. Total length,

0.6-0.8 mm.
Remarks.—This was by far the most abundant copepod in the

Buzzards Bay sand, and when once washed out into sea water it

swam about vigorously like any free swimmer. The most persistent
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attempts, however, failed to secure any of them by towing in the

ordinary manner above the sand. They may be easily recognized by

the prominent rostrum and the profusely armed first antennae.

RATHBUNULA CURTICAUDA, new species

Plate 20

Occurrence.—Fifty specimens, including both sexes, were washed

from the sand of Buzzards Bay bathing beach at Woods Hole, July,

1927. The male holotype is U.S.N.M. No. 63436.

Color.—Body transparent and colorless, but with a bluish tinge,

and without the red streak on the dorsal midline, which is character-

istic of the preceding species; eye red; eggs pale bluish.

Femjale.—Body fusiform and nearly as thick as wide, all the

segments telescoped together, without intervening constrictions.

Cephalic segment widest across the posterior margin, not narrowed

anteriorly so much as in agilis; rostrum tongue-shaped, projecting in

front of the first antennae, well defined at its base, and turned down-

ward at its tip. Second and third segments wider than the head, the

width about one-third of the body length; epimeral plates not well

developed, but showing a little at the posterior corners of the seg-

ments. Fifth segment shorter than the fourth, and four times as

wide as long; genital segment as long as the fourth and fifth seg-

ments together and only partly divided. Abdominal segments very

short and wide, the two basal ones about the same length, the anal

segment shorter, especially at the lateral margins. Caudal rami

twice as wide as long, and separated by a space twice their own width,

inner terminal seta two-thirds as long as the entire body.

First antennae curved into a semicircle, apparently 6-segmented

but the jointing very indistinct, and even more profusely armed with

setae and pectinated spines than agilis. The two basal segments of

the exopod of the second antenna are the same length and each car-

ries an inner pectinated seta; the end segment is twice as long, with

two apical pectinated setae and a very long and slender inner seta,

inserted at the base of the segment and plumose only at its tip. The
mouth parts are like those of the preceding species except that the

chewing blade of the mandible is more coarsely toothed. In the

second legs the end segment of the exopod has no inner setae, and the

end segment of the endopod has but a single inner seta.

The basal expansion of the fifth legs is fringed with hairs on both

lateral margins, and the inner edges do not interlace on the midline;

around the distal end are five mucronate setae of about the same size,

which bear plumes only on their abruptly narrowed tips. The distal

segment is small, reaching but little beyond the center of the basal

expansion, with five apical setae, the inner one mucronate, the second
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inner one borne on a short process and, together with the outer one,

filiform, the other two ordinary plumose setae. Total length, 0.4—0.5

mm.
Male.—A little smaller and more fusiform than the female;

cephalic segment nearly half the body length ; rostrum swollen at its

base. First antennae much enlarged, the fourth segment almost

spherical and turned outward at right angles to the basal segments.

The genital segment is distinctly divided ; the anal segment is almost

twice the length of the penultimate segment, and the caudal rami

are not so widely separated as in the female. The swimming legs

show no sex modifications, but are like those of the female. The
basal expansion of the fifth legs is much reduced and does not reach

the center of the distal segment ; it carries two small apical setae and

three spines on its inner margin. The distal segment is as wide as

long, with a fringe of hair on its outer margin and five apical setae,

the outer one longer than the others and filiform. The sixth pair of

legs is represented by a single seta on either side of the ventral

surface of the genital segment. Total length, 0.35-0.45 mm.
Remarks.—This species can be recognized by its small size and

stout appearance and by the wide separation of the caudal rami in

the female, as well as the large size of the ovisac, which reaches be-

yond the tips of the apical setae of the caudal rami. It is not so

abundant as the preceding species, but resembles it closely in its

habits and is fully as active.

ECHINOCORNUS, new genus

Body somewhat depressed, metasome much wider than the uro-

some ; head fused with the first segment and shorter than the rest of

the metasome ; rostrum large and prominent, well defined at its base.

Urosome 2-segmented in female, 3-segmented in male; anal seg-

ment very highly vaulted dorsally, the anal operculum raised above

the rest of the surface ; caudal rami attached to the ventral surface

of the anal segment, their apical setae half the body length. First

antennae 6-segmented, profusely armed with setae and pectinated

spines, strongly hinged in the male. Both rami of second antennae

3-segmented, the exopod attached to the side of the second endopod

segment. Mandibular palp biramose ; maxilliped with a stout termi-

nal claw. Rami of first four pairs of legs 3-segmented, the exopods

armed with wide, pectinated spines and fringed on their outer mar-

gins with spinules. Segments of fifth legs completely fused into a

small lamella, the only part distinguishable being the outer process

of the basal segment. A single large ovisac.

Genotype.—Echinocorwus 'pectinatyas^ new species^
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ECHINOCORNUS PECTINATUS, new species

Plate 21

Occwrrence.—A dozen specimens, including both sexes, were

washed out of the sand on Buzzards Bay bathing beach at Woods
Hole, July, 1927 (male holotype, U.S.N.M. No. 63437) ; two females

were also obtained from the sand on Nobska bathing beach.

Color.—Body transparent, with a faint bluish tinge; eggs a dark

blue, becoming deeper with development ; eye not visible.

Femmle.—Body widest through the cephalic segment, and quite

strongly tapered backward, the epimeral plates showing plainly

on the lateral margins and at the posterior corners of the segments.

Genital segment shorter and narrower than the fifth segment, not

divided; anal segment vaulted dorsally into a high ridge, which

terminates posteriorly in the anal plate, fringed with spinules. The
dorsal surface of the ridge is also covered with small spinules dis-

tally, and there is a row of spines on each lateral margin above the

base of the caudal ramus. The ventral surface of the segment de-

scribes the arc of a circle in side view, turning upward posteriorly.

The caudal rami are attached to the ventrolateral surface at each

corner a little in front of the end of the segment. Each ramus is

wider than long and covered with small spines on its dorsal surface

and lateral margins. The outer terminal seta is one-third as long

as the inner and both are sparsely plumose. On the dorsal surface of

each ramus at the outer basal corner is a stout seta extending out-

ward and upward.

Rostrum comparatively large and tongue-shaped, extending in

front of the antennae and turned downward at its tip. The first

antennae are profusely armed with setae and pectinated spines, and

the segmentation is hopelessly indistinct, except at the tip. They
are usually strongly hinged between the second and third segments,

the distal part turned outward, and with the rostrum they form in

front of the head a large letter T. The end segment of the endopod

of the second antenna is the longest of the three segments, with a

fringe of spinules on its inner margin increasing in length distally,

the corner one pectinated; around the tip of the segment are five

setae, all geniculate. The middle segment of the exopod is much
shorter than either of the others and unarmed; the basal segment

has an inner pectinated spine, and the end segment has two apical

pectinated spines and an inner filiform seta.

The mandible has a narrow chewing blade, set with rather coarse

teeth, and a biramose palp ; the basal segment of the maxilliped car-

ries a single large pectinated spine at its distal corner, the second

segment is armed with two longitudinal rows of hairs and a long seta
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on the inner margin near the distal end, the terminal claw is stout

and without accessory bristles.

The endopod of the first legs is longer than the exopod, its two

basal segments unarmed except for an inner fringe of spinules, its

distal segment with two apical pectinated spines and a filiform seta

and two inner plumose setae. The middle segment of the first exopod

is the only one with an inner seta, the end segment has one outer and

three apical spines, the latter pectinated on the outer margin and

plumose on the inner. The rami of the second, third, and fourth legs

are about equal in length, all three segments of both rami carry inner

setae, and the end segments are tipped with a pectinated spine and

two plumose setae. The outer margins of both rami in the four pairs

of legs are fringed with rather coarse spinules. The segments of

each fifth leg are fused into a small lamina, separated into two lobes

at the distal end by a deep incision, the narrower inner lobe repre-

senting the basal expansion and armed with three minute spines, the

longer outer lobe representing the distal segment and armed with

five small spines. A long filiform seta on the outer margin near its

base represents the outer process of the basal segment. Total length,

0.38-0.42 mm.
Mode.—A little larger and stouter than the female, the epimeral

plates not so prominent at the posterior corners of the segments.

Cephalic segment, excluding the rostrum, one-third the body length

;

rostrum wide and one-third the length of the cephalic segment.

Urosome broad and 3-segmented; genital segment partially divided;

anal segment one-half longer than the penultimate segment and

highly vaulted as in the female; caudal rami twice as wide as long,

with the usual armature ; apical setae about half the body length.

First antennae considerably enlarged and strongly geniculate, with

very obscure segmentation. The second and third segments much
swollen and with the three terminal segments forming a regularly

tapered cone, pointing diagonally backward and heavily armed with

setae and pectinate spines. Second antennae, mouth parts, and swim-

ming legs like those of the female without sexual modifications. The
segments of each fifth leg are fused into a small semicircular lamina,

which is not lobed as in the female but entire and armed with four

plumose setae, the inner one very minute, the other three about equal.

At the base of this lamina on the outside is a regular outer basal

process, tipped with a filiform seta. The process points forward at

first, then turns sharply in a half circle and points backward along

the outer side of the lamina. Total length, 0.4-0.44 mm.
Remarks.—This species may be recognized by its small size, by the

prominent epimeral plates in the female, by the large rostrum, and
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by the highly vaulted anal segment. It is much less common than

either of the species of Ratlibwtmla^ and like them seems to be con-

fined entirely to the beach sands.

Family PONTOSTRATIOTIDAE

Genus AEGISTHUS Giesbrecht, 1891

Body slender ; head separated from the first segment, the forehead

produced into a sharp, spinelike rostrum, which is immovable; uro-

some less than one-third the length of the metasome
;
genital segment

divided; abdomen 3-segmented; caudal rami longer than wide, each

with a single apical seta twice the length of the body, plumose only

at its tip. First antennae 6- or 7-segmented; exopod of second an-

tenna 1-segmented ; rami of first four pairs of legs 3-segmented ; fifth

legs linear and indistinctly 2-seg-

mented. Male unknown. One
species found here.

AEGISTHUS MUCRONATUS Giesbrecht

FiGUBE 182

Aeffisthus mucronatus Giesbrecht, Fauna
und Flora des Golfes von Neapel, vol.

19, p. 573, pi. 4G, figs. 46-49, 51; pi.

49, figs. 2, 3, 6, 10, 1892.

Occurrence.—A single female was

obtained in a vertical haul at Sta-

tion 20069, Grampus, March, 1920,

southeast of Georges Bank.

Distribution.— Tropical Pacific

(Giesbrecht) ; Gulf of Guinea (T.

Scott) ; coast of Ireland (Pearson)
;

North Sea (van Breemen) ; North

Atlantic (F a r r a n, Thompson)

;

coast of South Africa (Cleve)

;

Malay Archipelago (A, Scott).

Color.—Unknown.

Female.—Rostrum long narrow and acuminate; dorsal surface of

metasome without a network of ridges ; the last four metasome and

all the urosome segments fringed on their posterior margins with

stout spines ; caudal rami attached to the ventral surface of the anal

segment in front of its distal end; apical setae three and one-half

times the length of the body. First antennae 6-segmented, the third

segment bearing an aesthetask as long as the entire antenna ; endo-

pod of second antenna 4-segmented, the two basal segments very

Figure 182.

—

Aeyisthus mucronatus; a.

Female, dorsal ; b, female, fifth leg
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short; exopod short, 1-segmented, attached to the tip of the second

endopod segment, with two apical setae. Two distal segments of

both rami of first legs more or less fused; fifth leg indistinctly 2-

segmented, the distal segment nearly four times the length of the

basal segment, with five huge lancet-shaped setae, both margins of

which are dentate; no basal expansion but an outer filiform seta

representing the outer basal process; sixth legs present on genital

segment. Total length, 2.2-2.3 mm.
Male.—Unknown.
Reviarks.—This species can be distinguished by the exceptionally

long caudal setae and by the remarkable setae on the fifth legs. It

was reported for the first time from our American shore by the

present author in Bigelow's Plankton of the Offshore Waters of

the Gulf of Maine, Bulletin of the Bureau of Fisheries, volume 40,

part 2 (p. 305), without comment.

Family METIDAE

Genus METIS Philippi, 1843

Body short and pear-shaped, much swollen; head fused with the

first segment and considerably longer than the rest of the body;

rostrum deflexed and not visible in dorsal view ; urosome one-fourth

the length of the metasome; genital segment imperfectly divided;

caudal rami about as wide as long, inner apical setae three-fourths

as long as the body. First antennae 5- to 7-segmented, the two basal

segments more or less fused and produced distally into a bealdike

process; second antennae tipped with coarse spines, the exopod ob-

solete; endopod of first legs 2-segmented, exopod and both rami of

the three following pairs of legs 3-segmented ; fifth legs rudimentary,

more or less fused, and unlike in the two sexes. A single large

ovisac.

KEY TO THE SPECIES

FEMALES

1. End segment of first exopod with 2 filiform setae and 2 coarse

spines, all apical ; endopod tipped with 2 coarse spines 2

End segment of first exopod with 1 slender apical spine, 1 inner

filiform seta, and 1 outer slender spine; endopod tipped with

2 setae natans (p. 306)

2. The two fifth legs fused on the midline at the base only, each

with 2 small apical knobs tipped with a seta ig'naea (p. 307)

The two fifth legs fused for three-fourths of their length, each

with 2 laminate apical lobes, without setae jousseaumei (p. 308)

MALES

1. End segment of first exopod with 2 plumose setae and 2 coarse

spines, all apical ; each fifth leg tipped with 2 short, stout

spines 2
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End segment of first exopod with 2 apical plumose setae and 1

slender outer spine; each fifth leg tipped with 3 short

spines natahs (p. 306)

2. Rostrum rounded at its tip, with a pair of subterminal setae;

inner spine of end segment of first endopod curved and

acuminate ignaea (p. 307)

Rostrum squarely truncated, with a pair of terminal juxtaposed

spines ; inner spine of first endopod straight and blunt

jousseaumei (p. 308)

METIS NATANS (Williams)

FlQtIBE 183

Ilyopsyllus natans Williams, 37th Ann. Rep. Comm. Inland Fisheries Rhode

Island, p. 73, pi. 1, 13 figs., 1907.

Occurrence.—Obtained by Rathbun in a surface tow from the end

of a wharf at Newport, R. I., July 29, 1880.

Distribution.—Wickford and Charlestown Pond (Williams).

Color.—Body orange-red, becoming very deep and even brownish

in some parts, in others changing to a straw yellow and becoming

more transparent. All the segments except the ce-

phalic appear banded, being deeper in color through

the middle and becoming lighter anteriorly and

posteriorly. Tlie four posterior segments are nearly
^ uniform in color; the internal organs show dark

brown beneath the orange-red; the appendages are

yellow. There are two irregular longitudinal series

of blood-red dots running through the metasome on

either side of the midline. The eye is very dark

blood red, with three clear lenses, one on each side

and one in front at the base of the rostrum.

(Rathbun.)

Female.—Cephalic segment not so convex dorsally

b as in the two following species, but still strongly
Figure 183.— arched: rostrum large, thistle-shaped, and squarely

Metis natans : a, ' *= '
. . • t i. i

Female, fifth truncated at the apex, where it carries two ciliated

leg
;

b, male, ^^^ movable spiucs, curved downward ; caudal rami
fifth leg

. -11
short and broad, the inner terminal seta as long as

the body, its proximal half broadened and naked, its distal half

abruptly tapered and fringed with short cilia on the outer margin.

First antennae 6-segmented, the two basal segments well separated,

the aesthetask on the third segment jointed twice near its base.

Basal segment of second antenna longer than the second segment,

the end segment with five apical setae and a spine on the dorsal

surface near the base. Fifth legs fused across the midline, each

3-lobed, the lobes constricted at the base and bluntly rounded at

the tip, the outer one only bearing a filiform seta. Total length,

0.45-0.5 mm.
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Male.—A little smaller than the female ; first antenna 8-segmented,

with a long slender aesthetask on the third, and another on the

fourth segment, the former jointed at its base as in the female, the

latter not jointed. Second antennae and mouth parts the same as in

the female; end segment of first exopod with two apical plumose

setae and a slender spine on the outer margin; end segment of first

endopod with one slender apical spine and a coarse, blunt spine,

swollen at its center, on the inner margin. The two fifth legs fused

into a U-shaped lamina, each arm of which carries three subequal

apical spines, curved outward. Total length, 0.4^0.45 mm..

Remarks.—The female of this species may be recognized by the

shape of the rostrum and the structure of the fifth legs, the male by

the structure of the first and fifth legs. Williams's specimens were

captured while swimming freely near the surface, but Rathbun ob-

tained his material by washing the seaweed taken

off the Newport wharf.

METIS IGNAEA Philippi

Figure 184

Metis ignaea Philippi, Arch. Nat., Wiegmann, vol. 1,

Jahrg. 9, p. 61, pi. 4, fig. 7, 1843.—Sabs, Crustacea of

Norway, vol. 5, p. 345, pi. 228, 1910.

Occui^rence.—Taken near Chatham, October 26,

1915, at Station 10336, Grampus., in a surface tow.

Distribution,—British seas (Brady) ; coast of

Norway (Sars) ; Mediterranean (Philippi,

Brian).

Color.—Body a uniform fiery red, much^ ./ 7

FiGDRB 18 4 - Metis
brighter in hue than the two other species. ignwea: a. Female,

Female.—Cephalic segment very large, half the ^*t^ leg
; 6, male,

length of the body and strongly vaulted dorsally

;

^^

rostrum tongue-shaped, deflexed, broadly rounded at the tip, with

a pair of subterminal setae; urosome scarcely one-third the length

of the metasome ; caudal rami as wide as long, inner apical seta two-

thirds as long as the body. First antennae 6-segmented, the two
basal segments more or less fused, the aesthetask on the third segment
jointed once near its base; basal segment of second antenna shorter

than the second segment, the end segment with three coarse apical

spines, two on the outer margin and one on the dorsal surface near
the center. Fifth legs fused at the base only, each with two minute
apical knoblike processes, armed with a single seta, and a third

process on the outer margin near the base, tipped with a filiform

seta. Total length, 0.5-0.6 mm.
Male.—Smaller than the female; first antenna prehensile, 8-seg-

mented, the penultimate segment produced into a claw at its anterior
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distal corner, aesthetask on third segment not jointed. Endopod of

first leg with two stout apical spines, the inner one curved and
acuminate; end segment of first exopod with two filiform setae and
two coarse spines, all apical; fifth legs fused at their base only, each

with two short and blunt apical spines. Total length, 0.45-0.55 mm.
Remarks.—The details of the rostrum and the fifth legs will clearly

separate this species from the other two here described. Sars said

of it :
" It generally occurs at moderate depths on a muddy bottom

covered by decaying algae, and may at once be recognized by its

vivid fiery red color." ^

METIS JOUSSEAUMEI (Richard)

Figures 185, 186

Ilyopsyllus jousseaumei Richakd, Bull. Soc. Zool. France, vol. 17, p. 69, 1892.

Occurrence.—Found in Great Harbor, Little Harbor, and the Eel

Pond at Woods Hole, and in every one of the ponds from which

collections were made along the

south shore of Cape Cod, on

Chappaquiddick Island, and on

Marthas Vineyard ; also in Cutty-

hunk Harbor. The water in these

ponds varied in salinity from a

percentage equal to that of the

ocean down to a mere trace, so

that this copepod must be able to

adapt itself to any salinity.

Distnhution.—Gulf of Guinea

(T. Scott) ; Gulf of Suez, Ceylon

(Thompson and Scott) ; Malay

Archipelago (A. Scott) ;
Irish

seas (Richard) ; Woods Hole

(Sharpe).

Color.—In a collection of 250

specimens from Penzance Pond,

Woods Hole, a few were found to

be absolutely colorless and trans-

parent, and the remainder showed

every gradation through yellow,

orange, pink, and light red up to a blood red so deep as to be almost

black. But the blood-red specimens far outnumber all the other

shades combined, and this must be taken as the real species color.

None of the specimens showed any traces of the bright-red spots so

characteristic of natans, but some of them did show the banding of

color found in that species. Internal organs very dark, almost black.

Figure 185.

—

Metis jousseaumei: a, Male,

first antenna ; i, male, first leg ; c,

male, fifth leg ; d, male, rostrum

8 Crustacea of Norway, vol. 5, p. 346, 1910.
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Female.—Cephalic segment about half the length of the body;

urosome less than half the length of the metasome, its segments

fringed on their posterior margins with small spinules ; rostrum large,

triangular, squarely truncated, and tipped with two movable juxta-

posed spines. First antennae 6-segmented, the two basal segments

well separated, the aesthetask on the third segment more than three

times the length of the last three segments combined, and twice

jointed at its base, both joints bearing setae. Basal segment of

second antenna shorter than the second segment, the end segment with

six stout marginal spines. Terminal segment of first exopod with

two filiform setae and two coarse spines, all apical; fifth legs fused

across the midline into a single lamina, with a shallow median apical

FiGUBB 186.

—

Metis jousseaumei: a. Mandibular palp ; b, female,

lateral ; c, maxillipeds ; d, rostrum ; e, female, fifth leg ; f,

female, first leg ; g, caudal rami ; h, female, second antenna

;

t, female, first antenna. (Prom R. W. Sharpe, Proc. U. S.

Nat. Mus., vol. 38, p. 423)

sinus. Each half has two laminate apical lobes, the inner one longer

than the outer and sharply pointed. On the outer margin of each

half is a filiform seta, representing the outer process of the basal

segment. Total length, 0.35-0.5 mm.
Male.—Smaller and less swollen than the female; first antennae

8-segmented, prehensile, the two basal segments distinctly sepa-

rated, the third and fourth segments each with a slender aesthetask,

the seventh segment converted into a blunt claw. On each side of

the ventral surface of the rostrum, beneath the base of the apical

movable spine, is a slender seta with an enlarged bulbous base, and

between the two bulbs on the midline is a small triangular process.

The apical spines of the rostrum are smooth, shining, and blunt at

their tips, which are in contact with each other. The terminal seg-
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ment of the first endopod has a slender apical spine and a stouter one

on the inner margin, nodular and blunt at its tip. Between the first

legs on the midline is a rounded protuberance, tipped with two

spherical processes in contact with each other. The three following

pairs of legs are like those of the female; the fifth legs are fused

into a lamina shaped like the letter U, each branch tipped with two

stout and short spines, curved outward. There are no lateral setae,

but instead a pair of minute spines on the surface of the lamina

near the base of the U. Total length, 0.3-0.4 mm.
Remarks.—This species swims with a short jerky motion and usu-

ally sticks to the algae and debris, but is rarely captured in open

water. It is often entirely covered with colonies of a ciliate belonging

to the genus Zoothamnium^ closely related to Stentor.

Gurney ^ has discussed at some length the synonymy of the differ-

ent species in the genus Metis and has decided that Sharpe's species

sarsi is a synonym of Richard's jousseau^nei, and that Williams's

species 7iatans is valid. Both of these decisions appear to be correct

and are here adopted.

Suborder CYCLOPOIDA

Fifth thoracic segment forming a movable articulation with the

fourth, but firmly attached to the sixth segment. Metasome much

wider than the urosome and more or less depressed. Eggs carried

in two ovisacs, which are attached to the lateral or subdorsal surface,

but never to the ventral surface as in the suborder Harpacticoida.

Anterior antennae elongate and usually composed of a greater num-

ber of segments than those of the Harpacticoida, but not so great as

those of the Calanoida. Posterior antennae generally simple, the

exopod obsolete, the only exceptions being found in parasitic forms.

First four pairs of swimming legs well developed, with stout seg-

mented rami, the exceptions again being certain females of parasitic

species. Fifth legs small and simple and alike in the two sexes.

Remarks.—This group includes species living in fresh, brackish,

and salt water, and also comprises free swimmers, commensals, and

parasites. As in the previous groups the number of segments in the

rami of the swimming legs is not always the same for all the species

of a given genus, and hence some genera appear twice or more in the

key (Appendix B, p. 583). Owing to the presence of a movable

joint between the fourth and fifth thoracic segments, the latter

might be considered at first sight to be a part of the urosome. It

seems far preferable, however, that the terms metasome and urosome

should retain exactly the same significance in each of the various

» Trans. Zool. Soc. London, pt. 4, 1927, pp. 567, 568.
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copepod groups. Accordingly, the fifth thoracic segment is here

regarded as belonging to the metasome, and the urosome includes

only the genital and abdominal segments.

Family OITHONIDAE

Genus OITHONA Baird, 1843

Body slender, metasome moderately widened, urosome narrow,

almost linear, 4-segmented in female, 5-segmented in male; head

separated from first segment ; rostrum sharp-pointed in female, lack-

ing in male. First antenna 10- to 15-segmented ; second antenna

2-segmented, the terminal segment at right angles to the basal.

Kami of first four pairs of legs 3-segmented; outer exopod spines

lacking on the middle segment of the second and third legs, and

and on the two basal segments of the fourth leg; fifth leg a small

conical segment with a long apical seta, another long seta on the

side of the fifth segment in front of the leg.

KEY TO THE SPECIES (BOTH SEXES

)

1. Rostrum directed forward and visible in dorsal view ; first

antennae reaching beyond genital segment 2

Rostrum turned downward and invisible in dorsal view ; first

antennae not reaching beyond genital segment 3

2. Basipods of first 3 and fifth legs, second segment of first antenna,

and caudal rami with bright-colored plumose setae plujnifera (p. 311)

These setae shorter and colorless, those on legs filiform, the

others with minute plumes spinirostris (p. 312)

3. End segments of first 4 exopods with 2, 1, 1, 1 in female, and in

male, 2, 2, 2, and 2 outer spines, respectively similis (p. 314)

End segments of first 4 exopods with 3, 3, 3, 2 in female, and in

male 3, 3, 3, and 2 outer spines, respectively brevicornis (p. 315)

OITHONA PLUMIFERA Baird

FiGTJEB 187

Oithona plumifera Baibd, The Zoologist (Newman), vol. 1, p. 59, 1843.

—

Gies-

BEECHT, Fauna und Flora des Golfes von Neapel, vol. 19, p. 537, pis. 4, 34,

44, 1892.

Occurrence.—Two females were obtained in a surface tow south

of Marthas Vineyard, July, 1881.

Distribution.—British seas (Baird) ; Mediterranean (Giesbrecht,

Pesta, Thompson) ; North Atlantic (Cleve) ; California coast

(Esterly) ; Malay Archipelago (A. Scott) ; North Sea, Arabian

Sea (Cleve) ; tropical Atlantic (Dana) ; Red Sea, Indian Ocean

(Thompson and Scott) ; Arctic Ocean (Mrazek) ; Adriatic (Car,

Graeffe, Steuer, Pesta) ; Cape of Good Hope (Cleve) ; Narragansett

Bay (Williams) ; Gulf Stream south of Marthas Vineyard

(Wheeler); Gulf of Maine (Bigelow) ; Chesapeake Bay (Wilson),



312 BULLETIN 15 8, UNITED STATES NATIONAL MUSEUM

Color.—Body very transparent, with ferruginous pigment vari-

ously distributed through the cephalic segment, especially in the

region around the mouth. The same pigment sometimes forms
spots symmetrically arranged in the thorax, the abdomen, the long

setae of the first antennae, the furca, and the swimming legs. Other
individuals are quite colorless except for the ruby-red eye.

Female.—Rostrum turned downward but at the same time ex-

tended forward far enough to render it visible in dorsal view ; caudal

rami shorter than the anal segment but three times as long as wide

;

setae on the outer margin and the tip of

each ramus densely plumose and highly

colored. First antennae reaching the anal

segment; outer margin spines of the three

exopod segments of the first four pairs

of legs: 1, 1, 2; 1, 0, 2; 1, 0, 1; 0, 0, 1; re-

spectively. The setae on the basipods of

the second, third, and fourth legs and on

the sides of the fifth metasome segment

project at right angles to the body axis

and are visible dorsally. Total length,

1-1.5 mm.
Male.—Rostrum lacking; second abdom-

inal segment about as wide as long, anal

segment the same length as each of the

two preceding segments. First antennae

twice geniculate; the first segment beyond

the promixal elbow sheathing the base of

the segment in front of it, the first segment beyond the distal elbow

with a semicircular process on its inner margin. End segment of

first and fourth exopods with two outer spines, of second and third

exopods with three outer spines. Total length, 0.75-1 mm.
Remarks.—This species may be recognized by the long and highly

colored plumose setae mentioned in the foregoing descriptions. It

is apparently a pelagic species and chiefly tropical in its distribution,

and comes into the area around Woods Hole as a straggler from the

south.

OITHONA SPINIROSTRIS Clans

FiGxmB 188

Oithona spinirostris Claxjs, Die frei lebenden Copepoden, p. 105, pi. 11, 1863.

—

Saes, Crustacea of Norway, vol. 6, p. 6, pis. 1, 2, 1913.

Occurrence.—Thirty specimens, including both sexes, were cap-

tured in a surface tow, March 19, 1920, southeast of Marthas

Vineyard.

FiGORB 187.

—

Oithona plumi-

fera: a, Male, dorsal ; b,

female, fifth leg
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Distribution.—Mediterranean (Claus) ; North Atlantic (Farran)
;

coast of Norway (Sars) ; Chesapeake Bay (Wilson).

Color.—Body very transparent and nearly colorless, but with a

light orange tinge around the mouth and along the sides of the head.

There is often a large oil bubble in the posterior part of the metasome
and two smaller ones between the head and the first segment; eye

orange-red.

FeTTiale.—Body slender, metasome fusiform; rostrum strong, spini-

form, and nearly straight ; no highly colored plumes ; urosome about

as long as metasome
;
genital seg-

ment dilated anteriorly; caudal

rami as long as anal segment and

divergent, the two middle apical

setae twice as long as the uro-

some, with scattered plumes.

First antennae reaching the sec-

ond abdominal segment; spines

on exopods of swimmings legs ar-

ranged as in flumifera. Ovisacs

extending outward nearly at right

angles to the body axis. Total

length, 1.25-1.4 mm.
Male.—Much smaller and

stouter than the female, the fore-

head obtusely truncated, without

any trace of a rostrum; urosome

less than three-fifths the length

of the metasome
;
genital segment

much enlarged ; caudal rami
shorter than the anal segment

and parallel. First antennae

twice geniculate, but without any trace of the sheath or the semicircu-

lar process found in flwmifera; setae of fifth legs much shorter than

in the female. Total length, 0.75-0.85 mm.
Remarks.—Sars positively identified his Norwegian specimens

with the species originally described by Claus. If this is correct, the

new specific name atlantica proposed by Farran must yield prece-

dence to the one first given to the species by Claus. Sars said of this

copepod :
" To judge from the structure of the oral parts, the animal

must be of a very rapacious nature, probably feeding upon other

small pelagic animals." ^°

Figure 188.

—

Oithona spinirostris : a. Fe-

male, dorsal ; b, female, fifth leg

" Crustacea of Norway, vol. 6, p. 7, X9i%^.
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OITHONA SIMILIS Clans

Figure 189

Oithona similis Claxjs, Die Copepodenfauna von Nizza, p. 14, 1866.

—

Sabs,

Crustacea of Norway, vol. 6, pp. 8, 207, pi. 3, 1913.

Occw^ence.—Five hundred males and females were obtained in

a vertical haul at Station 10323, GraTtipus, northeast of Cape Cod
Light. A few specimens were obtained in Penzance Pond, Woods
Hole, August, 1926.

Distribution.—Helgoland (Claus) ; Mediterranean (Giesbrecht)

;

Adriatic (Car, Pesta) ; North Atlantic (Cleve) ; Polar seas (Mrazek,

Boeck) ; Antarctic Ocean
(Sars) ; Ked Sea, Indian

Ocean (Thompson and Scott)
;

Skager Rak, Arabian Sea,

Malay Archipelago (Cleve)

;

British seas (Brady) ; Canary

Islands (Thompson) ; coast of

Norway (Sars); Bohuslan

(Lilljeboro-, Trybom) ; North

Sea (Timm, van Breemen)

;

Gulf of Maine (Bigelow)

;

Narragansett Bay (Williams)

;

Woods Hole Harbor (Wheeler,

Fish); Chesapeake Bay
(Wilson).

Color.— Body transparent

and often entirely colorless,

but sometimes with ferrugi-

nous pigment scattered spar-

ingly and irregularlj'^ through

both metasome and urosome;

eye deep red.

Female.—Body only moder-

ately slender; rostrum turned

downward so as to be invisible dorsally ; urosome about three-fourths

the length of the metasome ; caudal rami much shorter than the anal

segment and divergent. First antennae not reaching the genital

segment; outer margin spines of the three exopod segments of the

first four pairs of legs: 1, 1, 2; 1, 0, 1; 1, 0, 1; 0, 0, 0, respectively;

ovisacs closely appressed to the sides of the urosome, each usually

with a single row of very large eggs. Total length, 0.7-0.95 mm.
Male.—Rostrum entirely lacking; proportional lengths of the last

three abdominal segments as 10 : 8 : 9 ; middle segment no longer than
wide. First antennae twice geniculate, with a sheath just beyond the

^^^^-

FiGUHB 189.

—

Oithona similiB: a, Male, dorsal;

6, female, dorsal ; c, male, first antenna.
(From W. M. Wheeler)
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proximal elbow and a semicircular process on the first segment

beyond the distal elbow as in flumifera. End segments of the first

four exopods each with two outer margin spines. Total length, 0.6-

0.7 mm.
ReTTiarks.—This species may be distinguished by the number and

arrangement of the outer spines on the swimming legs and by the

ovisacs in the female. Unlike the previous species, this one is littoral

and comes into the harbor and may even be found in tidal pools and

salt ponds.
OITHONA BREVICORNIS Giesbrecht

Figure 190, a, h

Oithona brevicornis Giesbrecht, Atti Accad. Lincei, Rome, ser. 4, vol. 7, p. 475,

1891 ; Fauna und Flora des Golfes von Neapel, vol. 19, p. 538 ;
pi. 34, 1892.

Occm^^ence.—Twenty-five males and females were obtained in

Penzance Pond, Woods Hole, July, 1925.

FiGUEB 190.

—

a, Oithona hrevicornis, female, dorsal (after

Rosendorn) ; 6^ 0. brevicornis, second exopod ; c, Oithonina

nana, female, dorsal (after Rosendorn) ; d, O. nana, second

exopod

Distribution.—Hong Kong (Giesbrecht) ;
tropical Atlantic

(Cleve) ; Adriatic (Pesta) ; Chesapeake Bay (Wilson).

Color.—Body transparent without any pigment markings; eye

reddish.

Female.—Kostrum short and turned downward so as to be invisible

in dorsal view; caudal rami longer than the anal segment and at

least three times as long as wide, the outer seta on each ramus three

times as long as the ramus itself. First antennae not reaching the
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posterior margin of the third thoracic segment; outer margin spines

on the three exopod segments of the first leg 1, 1, 3; of the fourth

leg 1, 1, 2; of the second and third legs 1, 1, 3. Total length, 0.65-

0.75 mm.
Male.—Unknown.
Remarks.—As might be inferred from the specific name, the best

single character of this species is the reduced length of the first

antennae. Another distinguishing mark is the three short outer

spines on the end segment of the first exopod. This is evidently

another littoral species that is likely to be found in the tidal pools

and salt ponds of the area.

Genus OITHONINA G. O. Sars, 1913

Body slender, metasome moderately widened, urosome narrow,

4-segmented in female, 5-segmented in male; head separated from
first segment and squarely truncated anteriorly; rostrum lacking in

both sexes; caudal rami no longer than anal segment. First antennae

14-segmented, but segments often fused, not reaching beyond the

third metasome segment, twice geniculate in male; second antennae

3-segmented. Rami of first four pairs, of legs 3-segmented ; outer

exopod spine present on middle segment of second and third legs,

and on the two basal segments of fourth legs ; fifth leg with a single

apical seta and none on the side of the fifth segment. A single

species.
OITHONINA NANA (Giesbrecht)

Figure 190, c, d

Olitiona nana Giesbrecht, Fauna und Flora des Golfes von Neapel, vol. 19, p.

538, pis. 4, 34, 44, 1892.

Oithonina nana Sars, Crustacea of Norway, vol. 6, p. 5, 1913.

Occurrence.—Two females in surface tow in Buzzards Bay, July,

1926.

Distribution.—Bay of Naples (Giesbrecht) ; Red Sea, Arabian

Sea, Indian Ocean (Thompson and Scott) ; Pacific coast (Esterly)
;

Cape of Good Hope (Cleve) ; Black Sea (Kramer) ; Adriatic (Car,

Steuer, Carazzi, Grandori, Pesta) ; Narragansett Bay (Williams).

Color.—Body not very transparent, irregularly mottled with yel-

lowish green, especially in the posterior portion of the urosome and

in the maxillipeds. The posterior part of the head usually contains

on either side a little brownish-red pigment. Eye carmine-red ; eggs

yellowish green with red centers, both colors becoming darker as

the eggs develop.

Female.—Body rather short and stout, metasome widened, fore-

head squarely truncated, rostrum entirely lacking, urosome linear;

caudal rami as long as the anal segment, twice as long as wide. First
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antennae just reaching the posterior margin of the third metasome

segment. Outer margin spines on the three exopod segments of the

first three pairs of legs 1, 1, 3, respectively; on the fourth legs

1, 1, 2; fifth leg with a single apical seta and none on the side of

the fifth segment. Total length, 0.5-0.65 mm.
Male.—Body shorter and stouter than in the female; groove

between the first and second thoracic segments with a median dorsal

sinus; no process on penultimate segment of first antenna; second

abdominal segment longer than wide ; length of last three abdominal

segments as 10 : 9 : 6. End segment of exopod in first three pairs of

legs with three outer spines, in fourth legs with two spines. Total

length, 0.48-0.57 mm.
Reviarks.—This species may be recognized at once by the squarely

truncated forehead and the absence of a rostrum. Furthermore, the

first antennae are shorter than in any of the other species. It is

apparently a straggler into the area from the south and is not

likely to occur in any great numbers.

Family CYCLOPINIDAE

Genus CYCLOPINA Claus, 1863

Body of usual cyclopoid form; urosome 4-segmented in female,

5-segmented in male. First antennae slender, 10-segmented in fe-

male, 14-segmented and twice geniculate in male; second antennae

4-segmented, without an exopod ; mandibles with serrate teeth and a

biramose palp ; first maxillae with a well-developed masticatory lobe

and a lamellar palp ; second maxillae stout, the terminal part 3-seg-

mented, the basal part 1-segmented; maxilliped rather slender, the

distal portion made up of three sparsely setose segments. Rami of

first four pairs of legs 3-segmented, the exopod spines broad and
flanged, and numbering 6, 7, 7, and 5 ; fifth legs 2-segmented in both

sexes, armed with spines and filiform setae; middle segment of first

endopod witli a single seta. Two ovisacs, subcylindrical ; eggs large

and few in number. A single species,

CYCLOPINA AGILIS. new species

Plate 22

Occurrence.—Fifty specimens, including both sexes, most of the

females carrying ovisacs, were washed from the sand on the shore

of Katama Bay, Marthas Vineyard, August, 1927. The male holo-

type is U.S.N.M. No. 63438.

Color.—Body semitransparent, whitish, often tinged with blue;

ovaries, oviducts, and eggs greenish blue ; eye dull red.

Female.—Body cyclopoid, metasome elliptical, strongly arched

dorsally, and flattened ventrally. Head fused with the first seg-

71937—32 22
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ment; rostrum bent downward and inward against the ventral sur-

face, and hence invisible dorsally ; cephalic segment almost twice the

length of the rest of the metasome. Fourth and fifth segments

strongly narrowed, the latter little more than half the width of the

former. Urosome two-thirds the length of the metasome; genital

segment as wide as the fifth segment anteriorly, then considerably

narrowed. Abdomen 3-segmented, the two basal segments about

equal in length, the anal segment longer. Caudal rami twice as long

as wide, the inner terminal seta as long as the urosome, the outer

seta attached to the center of the outer margin. Egg cases just

reaching the end of the abdomen, cylindrical in form and each con-

taining six or seven large eggs.

First antennae 10-segmented, the jointing more or less indistinct,

and only half the length of the cephalic segment. Second antennae

4-segmented, the terminal segment tipped with six curved plumose

setae, the penultimate segment with a tuft of short setae at the distal

corner, the two basal segments with one seta each. Chewing blade

of the mandibles with the outer tooth larger than the others, which

diminish in size inwardly; palp biramose, inner ramus well devel-

oped, 2-segmented, outer ramus 4-segmented with weak setae. Sec-

ond maxillae with a digitiform lobe attached to the end of the basal

segment, and another on the second segment, the two terminal seg-

ments armed with setae. Maxillipeds made up of six segments, each

of the three basal segments with a lobe on its inner margin armed

with one or two setae, the terminal segment setiferous, the fourth

and fifth segments without setae.

Rami of the swimming legs considerably widened, especially those

of the first pair, the terminal segment of the endopods not much
larger than the middle segmenjt and armed in the first legs with

four spines and three setae, in the other legs with five setae. The

terminal segment of the exopods is both wider and longer than the

middle and basal segments. In the first leg it is armed with four

spines and four setae, in the second and third legs with five spines

and three setae, and in the fourth leg with three spines and four

setae. These spines increase in length distally, and each is made up

of a stout central shaft, enlarged at its base, and wide smooth trans-

parent flanges on both margins. The spines on the basal and middle

exopod segments are like these on the end segments but smaller.

The fifth legs are 2-segmented, the segments about equal in length

and in width, the basal one with a long seta at its outer distal cor-

ner, the terminal one with a stout inner spine, two outer spines, and

a terminal filiform seta. These spines are not flanged like those on

the preceding legs, but are perfectly smooth. The legs themselves

extend outward diagonally or nearly at right angles to the body
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axis, and hence are usually visible in dorsal view. The outer seta

on the basal segment reaches nearly to the tip of the apical seta on

the end segment and is smooth, without plumes. Total length, 0.35-

0.45 mm.
Male.—Body more slender and shorter than that of the female,

the second, third, and fourth segments are but little narrowed, the

fifth segment is abruptly contracted to half the width of the fourth

segment. Urosome scarcely half the length of the metasome
;
genital

segment widest posteriorly; abdomen made up of four segments

about equal in length. First antennae very indistinctly segmented,

apparently made up of 12 or 13 segments, powerfully developed

and twice hinged, the proximal elbow very prominent, the terminal

portion of two segments, the last one turned forward at right angles

to the one j)rec€ding it. The third and fourth segments each carry

a short spine on the posterior margin; the sixth segment, at the

proximal elbow, has a triangular process on its outer margin, and
at the base of the process on the dorsal surface are three stout setae.

The second antennae, mouth parts, and swimming legs are like those

of the female. The fifth legs are also similar, but the inner spine

of the terminal segment is short and blunt, and the outer spines are

longer and more slender; the apical seta is the same, elongate, and
filiform. Total length, 0.3-0.4 mm.
Remarks.—This species may be recognized by the structure of the

two pairs of antennae and the fifth legs. It is rather unusual to

find a cyclopid in such a habitat, especially as no marine vegetation

of any sort was present. But the large number of specimens ob-

tained by washing a comparatively small quantity of sand leaves

no doubt that this was their natural habitat. When disturbed the

copepod darts about with great agility but quickly settles in another

place, never remaining in motion for any length of time.

CYCLOPINODES, new genus

Body more elongate and narrower than in Oyclopina; urosome
4-segmented in female, 5-segmented in male. First antennae with

20 more or less distinct segments in female, 16-segmented and twice

geniculate in male ; second antennae 4-segmented, without an exopod.

Mandibles with serrate teeth and a biramose palp; terminal section

of second maxilla 3-segmented, basal section 2-segmented ; maxilliped

slender, its terminal section made up of four densely setose segments.

Rami of first four pairs of legs 3-segmented, the exopod spines small

and narrowly flanged, those on the end segments numbering 3, 4,

4, and 3, respectively; middle segment of first endopod with two
setae; fifth leg 3-segmented in female, 4-segmented in male, armed
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with plumose setae only, no spines; sixth-leg rudiments present in

the male. Two ovisacs, the eggs smaller and more numerous than

in Gyclopina.

Genotype.—Cyclopinodes elegans (T. Scott).

Remarks.—This new genus is established for two species, both

of which were referred by their authors to the genus Cycloplna.,

namely Cyclopina elegans T. Scott and C. longieornis Boeck. The
accumulated differences noted above are sufficient to warrant the

separation of the new genus. Two female copepods with 3-seg-

mented fifth legs and evidently belonging to this new genus were

washed from the sand on the shore of Katama Bay, Marthas Vine-

yard, but both were so badly mutilated as to render any description

of them inadvisable.

Family CYCLOPIDAE

Genus HALICYCLOPS Norman, 1903

Body cyclopoid, the metasome considerably depressed ; head fused

with the first segment; rostrum turned downward against the ven-

tral surface of the head, and hence invisible in dorsal view. Urosome
4-segmented in female, 5-segmented in male; anal segment shorter

than the one preceding it; caudal rami twice as long as wide and
somewhat divergent. First antennae short, 6-segmented, strongly

geniculate in the male; second antennae 3-segmented, the exopod

obsolete. Rami of the first four pairs of legs 3-segmented, con-

siderabl}' broadened and flattened; basal segment of fifth legs more
or less fused with the fifth body segment, distal segment lamellar,

with four or five plumose setae. One species found here.

HALICYCLOPS MAGNICEPS (Lilljeborg)

Figure 191

Cyclops magniceps Liixjeborg, De crustaceis ex ordinibus tribus : Cladocera,

Ostracoda et Copepoda, in Scania occurrentibus, p. 204, pi. 22, fig. 1, 1853.

Ealicijc ops magniceps Sars, Crustacea of Norway, vol. 6, p. 29, pi. 15, 1913.

Occui^ence.—Female specimens were obtained from three of the

brackish ponds on Chappaquiddick Island
;
Quisset Pond, Falmouth

;

the Mill Pond, Woods Hole; Great Pond, Falmouth; Ice Pond at

Quisset; Poucha Pond, Chappaquiddick Island; Nashaquitsa Pond,

Marthas Vineyard. Males were found with the females except in

two of the brackish ponds and in the last three of the foregoing

ponds.

Distnhution.—Coast of Sweden (Lilljeborg) ; British Isles

(Brady, T. Scott) ; coast of France (Canu) ; Algeria (Richard)
;

Madeira (Fischer) ; coast of Norway (Sars) ; Poland (Lande)

;

New Zealand (Thomson) ; Gulf of Mexico, Pan^-rna (Marsh).
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Color.—Body only semitransparent, with an olive-p:reen tinge;

ovaries and oviducts dark blue and showing distinctly in both dorsal

and ventral views; eggs grayish white, each with a light-brown

center; eye reddish.

Female.—Cephalic segment considerably more than half the length

of the metasome, second, third, and fourth segments narrowed regu-

larly, Avith rounded epimeral plates, fifth segment abruptly reduced

to half the width of the fourth segment and without plates. Uro-

some half the length of the metasome; caudal rami twice as long

as wide and divergent. First antennae 6-segmented, the fourth seg-

ment longer than the fifth and sixth combined; terminal segments

of the exopods of the first three pairs of legs with three outer spines,

of the fourth legs with only two outer

spines ; second inner seta on distal seg-

ment of fifth legs filiform, the others

plumose. Total length, 0.6-0.85 mm.
Male.—Much smaller than the fe-

male; first antennae twice geniculate,

composed of at least 11 segments, some

of which are very indistinctly defined.

The middle section is only slightly

swollen and the terminal section is

sharply pointed. The first four pairs

of legs are like those of the female ; in

the fifth legs the basal segment is

more distinctly defined and the ter-

minal segment is narrower, with

longer and more slender setae. In all

the males examined this segment had
only four setae, all plumose, and one

of these was apical. Sars said that

this segment in the male differed from that in the female "by the

presence of an additional seta attached inside the others." ^^ In his

figure of the male fifth leg he showed a filiform seta as apical; the

males here recorded had no filiform seta on the fifth leg.

Remarks.—This is a brackish-water species. Marsh reported it as

having been collected in Lake Pontchartrain, Louisiana, and added

:

" It seems likely that further collections in brackish w^at^rs will

show that this is not an uncommon form." ^^ The localities here

given abundantly support that statement, and prove also that it is

not confined to the Southern States.

Figure 191.

—

Halicvclops magni-

ceps: a. Female, dorsal; 6, fe-

male, fifth leg ; c, male, fifth leg

" Crustacea of Norway, vol. 6, p. 30, 1913.
12 Trans. Wisconsin Acad. Sci., vol. 16, pt. 2, no. 3, p. 1106, 1910.
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Genus CYCLOPS O. F. Muller, 1776

Metasome moderately widened and more or less depressed, con-

siderably narrowed posteriorly; head fused with the fir^t segment;

lateral portions of metasome segments produced into angular epimeral

plates, giving the margins of that part of the body a jagged appear-

ance. Urosome slender; genital segment dilated anteriorly; caudal

rami usually much longer than wide. First antennae 17-segmented,

the number of segments sometimes reduced by fusion; second an-

tennae 4-segmented without an exopod. Mandibular palp replaced

by two or three setae; maxillary palp also rudimentary. Rami of

first four pairs of legs 3-segmented, those of first and second pairs

rarely less; fifth leg S-^segmented, end segment with a long apical

seta and a short inner spine. T"wo subcylindrical ovisacs.

KEY TO THE SPECIES (BOTH SEXES)

1. Basal segment of fifth leg five times as wide as terminal segment

;

inner spine of latter extremely short viridis (p. 322)

Basal segment of fifth leg scarcely twice as wide as terminal

segment; inner spine of latter long and setose bicuspidatus (p. 324)

CYCLOPS VIRIDIS (Jurine)

Figure 192

Cyclops vulgaris Koch, Deutschlands Crustaceen, Myriapoden und Arachniden,

pt. 21, pi. 4, 1838.—Sabs, Crustacea of Norway, vol. 6, p. 40, pi. 22, 1913.

Occurrence.—Both sexes found in moderate abundance in Salt

Pond, Sidleys Pond, Oyster Pond, Flax Pond, and a small lily pond
south of Ashumet Pond, all in Falmouth; in a small ice pond and
Gosnold Upper Pond on Cuttyhunk Island; in a small pond near

Chatham ; in a small pond on Uncatena I,sland ; in Hinckleys Pond,

Harwich ; in Jones pond, Waquoit Village ; in Tarpaulin Cove Pond
and West End Pond on Naushon Island.

Distribution.—Germany (Koch) ; Sweden (Lilljeborg) ; British

Isles (Brady) ; Russia (Fischer) ; France (Richard) ; central Asia,

Siberia, Norway lakes (Sars) ; United States (Marsh, Herrick,

Forbes).

Color.—Very variable; sometimes light olive-gi-ay, with scattered

patches of dark brown along the posterior margins of the segments,

forming a continuous band at the groove between the first two free

thoracic segments. Again the head may be covered on the dorsal

surface with small circular red spots, sparsely and irregularly scat-

tered. The anterior and posterior end,s of the digestive tract are

often brick red while the median portion is blue. Ej^e dark blue;

eggs bluish gray.

Female.—Body stout, metasome broadly oval, the second, third,

and fourth segments projecting angularly at the posterior corners, the
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head and fifth segments rounded; urosome, including the caudal

rami, about half the length of the metasome, the posterior margins

of all its segments except the last serrate on the ventral surface;

genital segment dilated anteriorly; caudal rami very variable in

length, from one to four times the length of the anal segment, finely

ciliated on their inner margins. First antennae 17-segmented, nearly

reaching the posterior margin of the head. Eami of the first four pairs

of legs 3-segmented, the end segments of the exopods in some speci-

mens with 2, 3, 3, 3, spines; in other specimens with 3, 4, 4, 4 spines.

Basal segment of fifth leg wider than long, with a plimiose seta at

its outer distal corner ; distal segment short and narrow with a long

apical seta and a very short inner

spine. Semen receptacle made up
of a short anterior transversely el-

liptical or heart-shaped portion in

the center of the segment, and a

posterior narrow band extending

nearly across the segment. Total

length, 1-2 mm. ; rarely, 5 mm.
Male.—Metasome narrow oval,

the greatest width (close to anterior

margin of head) to the length as

3:7; cephalic segment longer than

the rest of the metasome and

broadly rounded anteriorly; fifth

segment nearly as wide as the fourth

and produced laterally into sharp

angles; genital segment consider-

ably swollen anteriorly and nar-

rowed posteriorly; abdomen 4-seg-

mented, first and fourth segments

longer than second and third. First

antennae twice hinged, the termi-

nal portion made up of three segments, of which the one next the

hinge is very short, while the middle one is elongated. The fourth,

fifth, and sixth segments are very short and closely crowded, the ninth

segment is abruptly widened, and the following segments taper

gradually to the distal elbow. The second antennae, mouth parts,

and swimming legs are like those of the female. In the fifth legs the

distal segment is much wider but the setae and spine are the same;

rudimentary sixth legs are present at the posterior corners of the

genital segment. Total length, 0.8-1.5 mm.
Remarks.—Sars has substituted the name vulgaris given by Koch to

this species for the varietal name viridis given by Jurine to one form
of his species Monoculus quadricorrds. American authors have re-

FiGURE IQ'l.—CytloiJS viridis: a, Male,

dorsal ; h, male, first antenna ; c, male,

fifth and sixth legs ; d, female, fifth

leg
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garded this as the most common form of Cyclops in temporary pools,

and one of them has given in the American Naturalist (vol. 15,

p. 736) an account of finding this copepod swarming in rain pools,

filled overnight, near Salem, Iowa. The fifth legs furnish the best

identification for this species.

CYCLOPS BICUSPIDATUS Claus

Figure 193

Cyclops bicuspidaius Claus, Arch. Nat., Wiegmann, vol. 1, Jalirg. 28, p. 209,

pi. 11. 1857.

Cyclops pulchellus Saks, Crustacea of Norway, vol. 6, p. 47, pi. 27, 1913.

Occierrence.—Reported by Pearse from Nantucket Island in the

American Naturalist (vol. 40, p. 248) and by E. B. Forbes from a

pond in Woods Hole in the Bulletin of the Illinois State Labo-

ratory of Natural History (vol. 5,

p. 44).

Distnhutlon.—Germany (Claus)

Europe, Asia, Norway (Sars)

;

England (Pratt) ; North America

(H e r r i c k) ;
Massachusetts

(Forbes) ;
Wisconsin lakes, Indiana

(Marsh) ; Great Lakes (E. B.

Forbes).

Golo7\—Body a light yellow,

more or less tinged with orange or

red; rarely a uniform whitish

gray; eye reddish.

Female.—Body slender, meta-

some oblong, oval, width less than

half the length; urosome less than

half the length of the metasome;

genital segment considerably wid-

ened anteriorly ; the posterior mar-

gins of all the segments except the

last serrate; caudal rami varying

greatly, from two to eight times as long as wide, their inner margins

usually ciliated, outer seta near the center of the ramus.

First antennae 17-segmented, reaching the posterior margin of the

cephalic segment; rami of first four pairs of legs 3-segmented, end

segments of exopods with 2, 3, 3, 3 spines. Fifth leg 2-segmented,

basal segment as wide as long with one seta; distal segment twice

as long as wide, the apical seta three times the length of the lateral

one. Semen receptacle the shape of a bowl with a flaring rim and

Figure 193.

—

Cyclops Mcuspidatus: a,

Male, dorsal ; ft, male, fifth and
sixth legs ; c, female, fifth leg
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a convex cover, the sperm canals arising from the rim. Total

length, 0.95-1.35 mm.
Male.—Body much more slender than in the female, four times as

long as wide ; cephalic segment one-third longer than the rest of the

metasome, the other metasome segments with lateral epimeral plates.

Urosome half as long as metasome
;
genital segment wider than long

;

abdominal segments diminishing in length distally; caudal rami as

Jong as the three last segments combined, eight times as long as wide,

the inner apical seta less than twice the length of the ramus.

First antennae 16-segmented, twice geniculate, the middle section

scarcely swollen, the terminal section 3-segmented and nearly as long

as the middle section; when reflexed these antennae reach the mid-

dle of the fourth metasome segment. The second antennae, mouth

parts, and five pairs of legs are like those of the female; the two

setae on the fifth legs are slender and very elongate, especially the

apical one. There is a pair of rudimentary sixth legs at the poste-

rior corners of the genital segment, each consisting of a short, la-

mella armed with three setae, the outer one slender and elongate,

the inner one shorter and broader, the middle one still shorter and

nonf)lumose. Total length, 0.75-1 mm.
Remarks.—Birge and Juday have noted that in certain Wisconsin

lakes this species is found during summer in a resting stage, in-

closed in a cocoon of mud from which the copepod emerges in au-

tumn. It is a common limnetic form of the Great Lakes, according

to Marsh, and may be recognized by the position of the outer seta

on the caudal rami, the elongated form of the rami themselves, and

the 17-segmented first antennae.

Genus MICROCYCLOPS Claus, 1893

Body cycloi3oid; metasome elliptical, twice as long as wide, fifth

segment somewhat produced laterally; head fused with first seg-

ment. Urosome slender
;
genital segment scarcely dilated anteriorly

;

caudal rami longer than wide. First antennae 11- or 12-segmented

;

second antennae 4-segmented, without an exopod. Rami of first four

pairs of legs 2-segmented, terminal segments much longer than the

basal; fifth leg apparently 1-segmented, its basal segment entirely

fused with the fifth metasome segment and represented by a lateral

seta on the margin of the latter; terminal segment conical with a

single apical seta, and sometimes an almost invisible inner spine.

Two ovisacs; eggs large and few in number,

KEY TO THE SPECIES (BOTH SEXES)

1. First antennae 12-segmented ; caudal setae very unequal and

one-half longer than the urosome varicans (p. 326)

First antennae 11-segmented ; caudal setae subequal and a little

shorter than the urosome ,„

—

.—^_^_^_._—._. bicolor (p. 327);
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MICROCTCLOPS VARICANS (G. O. Sars)

Figure 194

Cpclotps varicans Sars, Forh. Vid.-Selsk. Christiania, 1862, p. 252 ; Crustacea of

Norway, vol. 6, p. 54, pi. 33, 1913.

Microcyclops varicans Kiefek, Das Tierreicli, Lief. 53, p. 86, 1929.

Occurrence.—Both sexes found in abundance in three of the

brackish ponds on Chappaquiddick Island and in Poucha Pond on

the other side of the same island; in Quisset and Crockers Ponds,

Falmouth, and in Farm Pond, Marthas Vineyard.

Distribution.—Norway (Sars) ; Sweden (Lilljeborg) ; Germany
(Schmeil) ; Turkestan (van Douwe, Uljanin) ; Poland (Lande)

;

Africa, New Zealand (Sars)

;

Lake Albert Nyanza (Cun-

nington) ; British Isles (Scour-

field) ; Russia (Matile) ; Scot-

tish Lakes (T. Scott) ; Swit-

zerland (Graeter) ; Illinois

River (E. B. Forbes) ; Nan-

tucket Island (Pearse).

Color.— Body transparent,

anterior portion colorless, but

the longitudinal muscles are

pale yellow and the digestive

tract is reddish, posterior por-

tion yellow, the digestive tract

again reddish. Eye ruby red,

the lenses colorless and scintil-

lating ; eggs pale bluish green,

the color persisting in forma-

lin.

Female.—Metasorae oval, a little more than half as wide as long,

the fifth segment produced a little laterally ; urosome more than half

as long as the metasome; genital segment widened anteriorly, nar-

rowed posteriorly; caudal rami as long as the last two abdominal

segments, outer seta somewhat removed from the tip of the ramus.

First antennae 12-segmented, not so long as the cephalic segment;

rami of first four pairs of legs 2-segmented, spines and setae on the

end segment of the exopods as follows : 3, 5 ; 4, 5 ; 4, 5 ; 3, 5. Basal

segment of fifth leg fused with the fifth metasome segment, its pres-

ence indicated by a plumose seta ; rarely the segment is distinctly sep-

arated. Distal segment small and conical with a single apical seta.

Seminal receptacle small, longitudinally elliptical in the center, con-

tracted into a narrow band on either side. Total length, 0.7-0.9 mm.

FiGCEE 194.

—

Microcyclops varicans: a, Malp,

dorsal ; 1), male, first antenna ; c, male, fifth

and sixtb legs ; d, female, fifth leg (variant)
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Male.—Body much more slender than that of the female; meta-

some an elongated oval, the greatest width (near the anterior end)

to the length as 6 : 15. Cephalic segment evenly rounded in front

and a little longer than the rest of the metasome; fifth segment

produced laterally as in the female. Urosome less than half the

length of the metasome; genital segment but little swollen. The

four abdominal segments are about the same width but diminish

slightly in length backward. Caudal rami longer than the last

two segments combined, five times as long as wide, the outer seta

near the center.

First antennae twice hinged, at the fifth and tenth segments, the

terminal portion composed of two elongated segments, the sixth and

seventh segments abruptly swollen to nearly twice the diameter of

the adjacent segments,* very similar to some of the genera in the

Calanoicla. Second antennae, mouth parts, and swimming legs like

those of the female ; basal segment of fifth leg always fused with the

body. A sixth pair of legs is present at the posterior corners of

the genital segment, projecting far enough to be partially visible

in dorsal view. Total length, 0.5-0.66 mm.
Remarks.—The reddish color of the digestive tract was probably

due to the food eaten, a small spherical red diatom, which was very

abundant in the ponds where this copepod was found. Most of the

specimens were covered with a growth of hairy algae, often dense

enougli to form a long fur effectively concealing structural details.

This species may be recognized by the combination of 12-segmented

first antennae and 2-segmented rami of the swimming legs.

MICROCYCLOPS BICOLOR (G. O. Sars)

Figure 195

Cyclops bicolor Sabs, Forh. Vid.-Selsk. Christiania, p. 253, 1862; Crustacea of

Norway, vol. 6, p. 56, pi. 34, 1913.

Microcyclops bicolor Kiefexl, Das Tierreich, Lief. 53, p. 70, 1929.

Occurrence.—Found in small numbers in Crockers Pond, Fal-

mouth, Farm Pond, Marthas Vineyard, and a weedy pond near

Chatham.

Distribution.—Sweden (Lilljeborg) ; Germany (Schmeil) ; Nor-

way (Sars) ; Hungary (Daday) ; Poland (Lande) ; France (Rich-

ard) ; Wyoming, Illinois, Wisconsin, Michigan, Minnesota (E. B.

Forbes, Marsh, Herrick).

Color.—Metasome transparent and colorless, urosome a golden

yellow or bright orange, deepest near the anterior and posterior mar-
gins of the segments. First antennae and mouth parts also yellow or

orange in whole or in part ; eye red and close to the anterior margin
of the head.
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Female.—Metasome oval, a little more than half as wide as long;

fifth segment not produced laterally; urosome two-thirds as long as

the metasome; genital segment only slightly widened anteriorly, but

quite protuberant on the ventral surface. Caudal rami as long as

the last two abdominal segments, outer seta near the tip of the ramus.

First antennae 11-segmented, scarcely half the length of the cephalic

segment, the basal segments enlarged more than in varicans. Rami
of first four pairs of legs 2-segmented, fourth pair smaller than the

others, the outer apical spine of its endopod very small and rudi-

mentary. Basal segment of fifth leg entirely fused with the body,

distal segment very small and tipped with a filiform seta without

any trace of a lateral spine. Semen receptacle transversely elliptical

and occupying nearly the entire

width of the genital segment. Total

length, 0.5-0.8 mm.
Male.—Body more slender than in

the female; cephalic segment not so

long as the rest of the metasome ; fifth

segment produced laterally ; urosome

more than three-fifths as long as the

metasome
;

genital segment with
straight lateral margins; the four

abdominal segments diminishing both

in width and length backward; cau-

dal rami as long as the last two seg-

ments combined, four times as long

as wide, the outer seta near the tip.

As in the female, the two apical

setae are subequal and much shorter

than the urosome. First antennae

11-segmented, not strongly hinged, the terminal portion composed of

two elongated segments, the end segment distinctly longer than the

preceding segment, the two combined longer than the middle sec-

tion of the antenna; sixth and seventh segments not swollen. Sec-

ond antennae, mouth parts, and swimming legs like those of the

female ; fifth legs also the same ; sixth legs represented by two setae

at each posterior corner of the genital segment. Total length,

0.4-0.7 mm.
Remarks.—This species may be recognized by the 2-segmented rami

of the swimming legs, the 11-segmented first antennae, and the sub-

equal apical setae on the caudal rami. When alive it can be picked

out at once by its peculiar color. It is widely distributed but does

not seem to be abundant anywhere.

Figure 195.

—

Microcyclops hicolor: a,

Male, dorsal ; b, male, fifth leg ; c,

male, first antenna
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Genus ORTHOCYCLOPS E. B. Forbes, 1897

Body rather slender; metasome elongate, twice as long as wide

and but little depressed ; urosome cylindrical, 4-segmented in female,

5-segmented in male; genital segment widened but little; caudal

rami longer than anal segment. First antennae 16-segmented in

both sexes, twice geniculate in the male, the terminal section as

long as either of the other two, the eleventh segment with a process

at the anterior distal corner; second antennae 4-segmented, without

an exopod. Eami of first four pairs of legs 3-segmented ; fifth leg

also 3-segmented, the basal segment unarmed, the second segment

with one outer seta, the end seg-

ment with two very long subequal

setae. Two ovisacs; eggs of mod-
erate size. A single species.

ORTHOCYCLOPS MODESTUS (Herrick)

FiGXJBE 196

Cyclops modestus Herrick, Amer.

Nat., vol. 17, p. 500^ 1883; Copepoda
of Minnesota, p. 108, pi. 21, figs. 1-5,

1895.

Orthocyclops modestus E. B. Forbes,

Bull. Illinois Lab. Nat. Hist., vol. 5,

p. 51, pi. 15, fig. 4, pi. 16, figs. 1-3,

1897.

Occurrence.—A few specimens

were taken in Gosnold Upper Pond
on Cuttyhunk Island, July, 1926.

Distribution.—Alabama, Minne-

sota (Herrick)
; Wisconsin, Penn-

sylvania (Marsh ); Wyoming
(Forbes).

Color.—Body rather transpar-

ent with a decided violet or pur-

plish tinge, especially along the grooves between the segments, the

metasome with a peculiar shining surface as though polished.

Female.—Metasome broadly oval, the breadth exceeding half the

length; urosome, including the caudal rami, about half the length

of the metasome; cephalic segment one-half longer than the rest

of the metasome; genital segment longer than the two basal seg-

ments of the abdomen, with rounded lateral protuberances near

its anterior end; caudal rami three times as long as wide, ciliate

on their inner margins. First antennae 16-segTnented, longer than

the cephalic segment; rami of the first four pairs of legs 3-seg-

mented. the terminal exopod segments with 4, 4, 3, 3, spines,

FiGDEE 196.

—

Orthocyclops modestus: a,

Male, dorsal ; &, male, fifth leg ; c, fe-

male, fifth leg
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an unusual combination ; fifth legs 3-segmented, basal segment short

and unarmed, second segment with one outer seta, third segment
with two subequal elongate apical setae. Total length, 1.2-1.3 mm.
Male.—Body relatively stout, cephalic segment broad, its width

to its length as 7 : 10, narrowed and slightly emarginate anteriorly

and rather squarely truncated posteriorly ; second, third, and fourth

segments wide and produced at their posterior corners; fifth seg-

ment abruptly narrowed to half the width of the fqurtli. Urosome,
including the caudal rami, less than half the length of the meta-

some; genital segment about the same width as the fifth segment,

with convex sides. Abdomen 4-segmented, the segments diminish-

ing in length but not in width backward; caudal rami two and a

half times as long as wide, the outer seta at tlie center of the outer

margin; three terminal setae, the middle one the longest and longer

than the urosome plus the caudal rami. First antennae 16-seg-

mented, but some of the joints are very indistinct, the terminal por-

tion made up of two equal segments moderately elongated. Second
antennae, mouth parts, and swimming legs like those of the female

;

fifth legs 3-segmented, the apical setae very long and slender. Total

length, 0.T5-0.9 mm.
Remarks.—This is the only " Cyclops " in the area whose fifth

legs are 3-segTnented, and it can be identified by this character alone.

It seems to prefer shallow water full of vegetation rather than

deeper and clearer locations.

Genus MESOCYCLOPS G. O. Sars, 1914

Body cyclopoid, metasome swollen and depressed, urosome slen-

der; genital segment elongated and but little dilated anteriorly;

caudal rami of moderate length and slightly divergent. First an-

tennae iT-segmented ; second antennae slender and 4-segmented, with

elongate setae; rami of first four pairs of legs 3-segmented, end

segment of exopod with two outer spines, two apical and two

inner setae in the first legs, one apical and two outer spines, one apical

and three inner setae in the other three pairs of legs ; fifth legs very

small and 2-segmented, basal segment with one, distal segment with

two subequal setae. One species found here.

MESOCYCLOPS OBSOLETUS (Koch)

FiGUEB 197

Cyclops obsoletus Koch, Deutschlands Crustaceen, Myriapoden und Arachniden,

pt. 21, pi. 5, 1838.

Mesocyclops obsoletus Sars, Crustacea of Norway, vol. 6, p. 58, pi. 35, 1914.

Occurrence.—Found in abundance in Bournes Pond, Falmouth;
two of the small ponds on the road from Woods Hole to Falmouth

;

the Mill Pond at Woods Hole ; the lily pond north of Nobska Light
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House; Fresh Pond west of Nobska Light; Ice Pond at Qiiisset;

Crockers Pond, Jones Pond, East Falmouth Pond, small lily pond
south of Ashumet Pond, Bournes Pond, Browns Pond, Jenkins

Pond, Mares Pond, all in the town of Falmouth; Flax Pond and
Red Brook Pond in the town of Bourne; Santuit Pond, Mashpee
Pond, John Pond, and Ashumet Pond in the town of Mashpee;
Shallow Pond, Crescent Lake, Centerville, Long Pond, Newton,
Lovells Pond, Chequaquet Lake (Great Pond), and Upper, Middle,

and Lower Cotuit Ponds in the town of Barnstable ; Flax Pond and
Scargo Pond in the town of Dennis ; Hinckleys Pond in the town of

Harwich ; Long Pond and Bangs Pond in the town of Brewster ; two
small ponds beside the main road west of Chatham ; Tarpaulin Cove
Pond, French Watering Place, Marys Lake, and West End Pond on

Figure 197.

—

Mesocyclops obsoletus: a, Male, dorsal; b, male, first antenna;
c, male, fifth leg ; d, female, fifth leg

Naushon Island; small pond west of Edgartown and Edgartown
Great Pond on Marthas Vineyard; pond on Rams Head Island in

Hadley Harbor.

Distribution.—Lake Albert Nyanza (Cunnington) ; Norwegian
ponds and lakes (Sars) ; Europe (Claus, Schmeil, Richard, Lande)

;

Asia (Uljanin) ; Russia (Poggenpol) ; North America (Herrick,

Marsh, Forbes) ; Brazil (Sars) ; Hungary (Daday) ; Argentina

(Sars) ; Netherlands (Hoeck) ; Rhode Island (Williams) ; Australia

(Sars).

Color.—Body transparent with a grayish-white or bluish-green

tinge; the cephalic segment often contains orange oil globules of

various sizes, and the contents of the anterior and posterior portions

of the digestive tract are orange-red. The eye is reddish, the eggs

are pale yellow with a dark center.
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Female.—Metasome regularly elliptical, the width slightly more
than half the length ; cephalic segment almost twice the length of the

rest of the metasome; urosome slender, more than half the length

of the metasome; genital segment as long as the abdomen and
cylindrical; caudal rami shorter than the last two segments of the

abdomen combined, outer seta near the center of the ramus, longest

apical seta as long as the urosome. First antennae reaching the

posterior margin of the third thoracic segment; end segment bor-

dered by a hyaline membrane, sometimes serrate, sometimes with a

single semilunar sinus, or with four or five such sinuses. Distal

segment of fifth legs narrow, the two setae slender and elongate, the

inner one somewhat removed from the tip. Anterior portion of the

semen receptacle short and bilobed, extending across the segment,

posterior portion tongue-shaped, prolonged lengthwise of the seg-

ment. Total length, 1-1,5 mm.
Male.—Much smaller than the female; cephalic segment longer

than the rest of the metasome, its length to its width as 5:3; second,

third, and fourth segments rather wide and slightly produced at the

posterior corners; fifth segment abruptly narrowed to the width of

the genital segment; abdomen 4-segmented, the segments diminish-

ing but little in length or width; genital segment as long as the first

two abdominal segments combined ; caudal rami longer than the anal

segment,' but not so long as the last two segments together, with the

lateral seta at the center of the outer margin. First antennae 17-

segmented and twice hinged, the terminal portion made up of two

elongated segments, the middle portion 4-segmented and enlarged at

its proximal end. First four pairs of legs not modified; fifth legs

like those of the female but somewhat smaller. Total length, 0.75-

0.9 mm.
Remarks.—The list of ponds given above shows that this species is

universally distributed through the fresh water of the area. It was

not present in any of the brackish ponds but has been reported from

brackish water in India. As Marsh has pointed out, it is easily

recognized by the form of the caudal rami, since it is the only species

with the first antennae l7-segmented in which the outer seta of the

caudal rami is at the center. The elongate, subequal setae of the

fifth legs are also characteristic.

Genus MACROCYCLOPS Claus, 1893

Metasome obovate, boldly arched dorsally; fifth thoracic segment

no wider than the genital segment; urosome moderately stout; geni-

tal segment only slightly dilated anteriorly; caudal rami but little

longer than the anal segment. First antennae 17-segmented, reach-

ing the posterior margin of the third, or even the fourth thoracic

segment. Rami of first four pairs of legs 3-segm,ented„ end segment
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of first three exopods with three outer spines, of fourth exopod with

only two spines ; inner margin of this segment in first legs with three,

in the following pairs with four, setae. Fifth legs 2-segmented, basal

segment more or less elongate, with one seta; distal segment short,

constricted at its base and 3-lobed at its tip, the middle lobe with a

slender seta, each outer lobe with a spine, the two unequal.

KETT TO THE SPECIES

FEMALES

1. Third and fourth segments of second antenna the same length,

twice that of the second segment ; lamella on end segment of

first antenna toothed fuscus (p. 333)

Second and third segments of second antenna the same length,

fourth segment longer ; lamella on end segment of first antenna

smooth or lacking 2

2. Lamella of end segment of first antenna well defined, smooth and
forming a lappet at the tip of the segment albidus (p. 335)

Lamella of end segment of first antenna entirely lacking, or if

present without a lappet at the tip of the segment bistriatus (p. 336)

MACROCYLOPS FUSCUS (Jurine)

FiGxmE 198

Monociilus quadriconiis fuscus Jurine, Hist. Monocles, p. 47, pi. 2, fig. 2, 1820.

Cyolops signadus Koch, Deutschlands Crustaceen, Myriapoden und Arachniden,

pt. 21, pi. 8, 1838.

Pachyctjclops signatns Sars, Crustacea of Norway, vol. 6, p. 65, pi. 40, 1914.

Occurrence.—Both sexes found in a small pond near the outlet of

John Pond in Mashpee, in Jones Pond at Waquoit Village, and in

the pond on Rams Head Island in Hadley Harbor.

Distribution.—Germany (Koch) ; Sweden (Lilljeborg) ; British

Isles (Brady) ; Poland (Lande) ; France (Richard) ; Norwegian
lakes and ponds, central Asia (Sars) ; Minnesota (Herrick)

; Wis-
consin, Michigan (Marsh) ; Illinois, Massachusetts (E. B. Forbes)

;

Nebraska (Pearse) ; Arkansas, Louisiana (Marsh).

Color.—Body more or less transparent and of a dark greenish or

bluish color, variegated with brown; anterior antennae, legs, caudal

rami, and the last two abdominal segments bluish green; eggs dark

brown; eye reddish.

Female.—Metasome ovate, twice as long as wide ; cephalic segment

considerably more than twice as long as the rest of the metasome;
fifth segment very small; urosome about one-third the length of

the metasome; genital segment as long as entire abdomen; caudal

rami a little longer than the anal segment, their inner margins finely

ciliated, the outer seta close to the tip. First antennae reaching the

end of the third segment; hyaline membrane on its end segment
coarsely dentate for the proximal half, finely denticulate or smooth

71937—32 23
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for the distal half. Third and fourth segments of second antenna

equal and twice as long as the second segment, which is coarsely

denticulate on its posterior margin. Outer apical spine of fourth

endopod much larger than the inner one and armed on its inner

margin with several large spinules in place of the usual teeth. Basal

segment of fifth legs quadrangular, fringed with spines on its inner

margin; distal segment shorter and narrower, its inner spine twice

the length of the outer. Posterior part of semen receptacle usually

bright red and tongue-shaped, with a narrow posterior median cleft

reaching beyond the center. Ovisacs pressed tightly against the sides

of the urosome. Total length, 2-4 mm.

FiGDBB 198.

—

Macrocyclops fuscus: a, Male, dorsal ; i, male, first antenna ; c,

male, fifth leg ; d, female, apical spines of the fourth endopod

Male.—Body short and stout; cephalic segment narrowed an-

teriorly and almost squarely truncated posteriorly, and nearly twice

as long as the rest of the metasome, its length to its width as 6:5;

second, third, and fourth segments wide and slightly produced at

their posterior corners into small blunt knobs ; fifth segment abruptly

reduced to half the width of the fourth, and partly concealed by

the latter; genital segment twice as wide as long and wider than

the fifth segment; abdomen 4-segmented, each segment two or three

times as wide as long; caudal rami as long as the last two abdomen

segments combined, the outer seta close to the tip. First antennae

l7-segmented and twice hinged, the middle section elongate and 5-

segmented, its proximal segments only slightly swollen. Total

length, 1-1.25 mm.
Remarks.—This is one of the largest of our American species and

may be distinguished first by its size, then by its dark color, and by
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the close appression of the ovisacs to the sides of the urosome, so as

to conceal much of the surface of the latter in dorsal view. It is

apparently a true bottom form and is very agile, darting about among
the debris on the bottom so rapidly that it often escapes capture.

MACROCYCLOPS ALBIDUS (Jurine)

FiGUBE 199

Monoculus quadrioomis albidus Jurine, Hist. Monocles, pp. 44, 47, pi. 2, figs. 10,

11, 1820.

Cyclops annuUconiis Koch, Deiitschlands Crustaceen, Myriapodeu und Arach-

niden, pt. 21, pi. 6, 1838.

Pacliycyclops annulicornis Saks, Crustacea of Norway, vol. 6, p. 68, pi. 42,

1914.

Occurrence.—Found in moderate abundance in Mill Pond at

Woods Hole, in Salt Pond and Oyster Pond, Falmouth, in Sidleys

Pond, Falmouth Village, and Little Pond, Falmouth Heights, in

small pond near the outlet of John Pond, Mashpee, in two small

FiGUEB 199.

—

Macrocyclops aVbidus: a, Male, dorsal ; 6, male,
first antenna ; c, male, fifth leg ; dj male, sixth leg ; e, female,
fifth leg

ponds on the main road west of Chatham, and in the pond on Rams
Head Island in Hadley Harbor.

Distribution.—Germany (Koch, Schmeil) ; Europe, northern
Asia, central Africa, Australia, Hawaiian Islands, Norwegian lakes

(Sars) ; Turkestan (Uljanin) ; Poland (Lande) ; British Isles

(Baird, Brady) ; Switzerland (Heller) ; Russia (Poggenpol) ; Neth-
erlands (Hoeck) ; North America (Herrick, Marsh, E. B. Forbes)

;

Massachusetts (Cragin).
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Color.—Body a clear yellowish gray, more or less tinged with

blue or green, with dark brown transverse bands across the cephalon

and thoracic segments; anterior antennae each with two dark bands,

one including the second and third, the other the tenth and eleventh

segments; eggs dark brown; eye very small and bright red, some-

times rather light in shade.

Female.—Metasome broadly oval, breadth considerably more than

half the length; urosome slender, two-fifths as long as metasome;

caudal rami short, the outer seta close to the tip
;
genital segment not

as long as the abdomen. Hyaline membrane on end segment of first

antenna perfectly smooth and projecting as a lappet at the end of the

segment; second and third segments of second antenna equal in

length, fourth segment a half longer. Basal segment of fifth leg

fringed on its inner margin with minute cilia ; a row of the same cilia

and a small seta on the surface of the segment near its base; distal

segment shorter and narrower, the two spines stout and denticulate,

the seta filiform. Ovisacs standing out nearly at right angles to the

body axis; posterior part of semen receptacle very short and slightly

emarginate at the center, but without a cleft. Total length, 1-1.8 mm.
Male.—Larger than the female ; cephalic segment about twice the

length of the rest of the metasome ; fourth segment much wider than

the fifth and turned backward on each side of the latter
;
genital seg-

ment with convex sides; caudal rami rather squarely truncated, the

longest apical setae three-fourths of the body length. First antennae

geniculate, the terminal portion made up of two elongate segments,

the end segment tapering to a pointed tip ; the middle portion, seg-

ments 11 to 15, inclusive, is more or less fused and moved as one piece

by a single broad and powerful muscle. Both segments of the fifth leg

are shorter and wider than in the female, but are similarly armed.

There is also a pair of rudimentary sixth legs at the posterior corners

of the genital segment, each consisting of a small lamina with three

setae. Total length, 1.5-2.5 mm.
Remnarks.—This species may be distinguished by the smooth hyaline

membrane on the end segment of the first antenna and the lappet it

forms at the tip of the segment. According to Sars, this copepod is

found both in large lakes and small ponds and ditches, and often

descends to considerable depths.

MACROCYCLOPS BISTRIATUS (Koch)

FlQUBE 200

Cyclops Mstriatus Koch, Deutschlands Crustaceen, Myriapoden und Arachniden,

pt. 21, pi. 7, 1838.

Pachycyclops Mstriatus Sabs, Crustacea of Norway, vol. 6, p. 67, pi. 41, 1914.

Occurrence.—A few specimens were obtained in a small pond near

the outlet of John Pond, Mashpee, in the Ice Pond at Quisset, and in

Crockers Pond in Falmouth.
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Distribution.—Germany (Koch, Schmeil) ; Sweden (Lilljeborg)
;

France (Richard) ; Poland (Lande) ; Norway (Sars) ; North America

(Herrick).

Color.—Body dark blue, somewhat tinged with brown ; the anterior

portion of the cephalic segment and sometimes the whole segment is

lighter than the rest oi the body ; eggs brown ; eye reddish.

Female.—Metasome broadly oval, breadth somewhat more than

half the length; urosome slender, one-third as long as the metasome;

genital segment as long as the three abdominal

segments combined. No hyaline membrane visible

on the first antennae; second and third segments

of second antennae equal in length, fourth seg-

ment one-fourth longer. Basal segment of fifth

leg ciliate on its inner margin, distal segment as

wide and as long as the basal segment, with a

minute spine on each lateral margin closely proxi- figure 2ou.~j/acro-

1 , ;i 1 1 i. 1 • r^ • 1 cyclops histriatus:
mal to the regular lateral spine. Ovisacs only Female fifth leg

slightly divergent; semen receptacle elongate,

its posterior portion tongue-shaped, with a median posterior fissure

extending beyond the center. Total length, 1.5-2.25 mm.
Male.—Unknown

.

Remarks.—Marsh made this species a synonym of what he desig-

nated as Cyclops albidus Jurine, but Schmeil and Sars have regarded

it as a distinct species, and it seems as well founded as any of the

others. It may be distinguished by the fact that the second and
third segments of the second antennae are equal and the fourth seg-

ment is longer than either of them, the end segment of the first

antennae has no hyaline membrane, and the fifth leg has minute

secondary spines.

Genus EUCYCLOPS Claus, 1893

Body slender, the two divisions sharply defined ; metasome obovate,

the epimeral plates well defined and prominent; fifth segment pro-

duced on either side into a hairy lobe, overlapping the base of the

genital segment ; urosome slender
;
genital segment swollen anteriorly,

narrowed posteriorly; caudal rami elongate and finely or coarsely

denticulate or smooth on their outer margins. First antennae 12-seg-

mented; second, third, and fourth segments of second antennae equal

in length. Rami of first four pairs of legs 3-segmented; fifth, legs

very small, 1-segmented ; trilobed at their tips, the inner lobe armed
with a denticulate spine ; each of the other two lobes with a filiform

seta.
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KEIY TO THE SPECIES (FEMALES)

1. Outer margin of caudal rami coarsely toothed, the teeth increas-

ing in length distally ; outer seta close to tip agilis (p. 338)

Outer margin of caudal rami smooth, without teeth; outer seta

near center of outer margin prasinus (p. 339)

EUCYCLOPS AGILIS (Koch)

FiGUBE 201

Cyclops agilis Koch, Deutschlands Crustaceen, Myriapoden und Arachniden,

pt. 21, pi. 3, 1838.

Leptocyclops agilis Sars, Crustacea of Norway, vol. 6, p. 71, pi. 43, 1914.

Occurrence.—Found in greater or less abundance in all the fresh-

water ponds in and around Woods Hole and along Cape Cod to

Chatham, in Edgartown Great Pond and two small ponds on Marthas

Vineyard, and in most of the

fresh-water ponds on the Eliza-

beth Islands.

Color.—Body dark olive-green,

banded across the thorax, the

genital segment and the bases

of the caudal rami with reddish

brown. Eye bright red. Eggs

light bluish white.

Distribution.—Europe ; central

and northern Asia; Algeria;

Azores; polar islands north of

Grinnell Land; North Amer-

ica; Australia; New Zealand

(Brady); Nantucket Island
(Pearse) ; Khode Island (Wil-

liams).

Female.—Metasome elliptical,

width slightly more than half the

length; urosome less than half the length of the metasome; genital

segment as long as the first two abdominal segments combined;

caudal rami twice the length of the anal segment, curved slightly

outward, their outer margins denticulate, the teeth increasing in

size distally, the outer seta close to the tip of the ramus.

First antennae reaching the distal end of the second metasome

segment, the last three segments with a smooth lateral membrane.

Outer spines on first four exopods 3, 4, 4, 3; inner spine of fifth

leg as long as outer one and coarsely dentate. Anterior portion of

semen receptacle transversely elliptical and slightly emarginate at

the center; posterior portion also emarginate at the center and

Figure 201.

—

Eucyclops agilis: a, Male,

dorsal ; h, c, male, fifth and sixth legs

;

d, anal segment and caudal ramus
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tapered on either side to a bluntly rounded point. Total length,

1-2 mm.
Male.—Body smaller and more slender than in the female ; cephalic

segment one-fourth longer than the rest of the metasome, second,

third, and fourth segments diminishing regularly in width, the

second only with projecting corners; urosome shorter and stouter

than in the female
;
genital segment considerably dilated at its ante-

rior margin ; caudal rami shorter and without the serrate spines on

their outer margins. First antennae twice geniculate, reaching the

fourth metasome segment when straightened and reflexed, the mid-

dle section scarcely swollen at all, the terminal section quite short;

rudimentary sixth legs at posterior corners of genital segment, each

with three plumose setae. Total length, 0.75-0.9 mm.
Remarks.—This is a very cosmopolitan species and is found at

the margin of the largest lakes as well as in ditches and small pools.

It is a true bottom form and moves about with restless energy and

considerable speed. It is almost never captured in surface tows or

in company with those species that are designated as limnetic. It

is also strictly a fresh-water copepod and is averse to even the

slightest degrees of salinity.

EUCYCLOPS PRASINUS (Fischer)

Figure 202

Cyclops prasinus FiscHESt, Abh. math.-phys. Classe kon. Akad. Wiss., Munich,

vol. 8, p. 1652, pL 20, figs. 19-26a, I860.—MabsbI, Trans. Wisconsin Acad.

Sci., vol. 16, pt. 2, no. 3, p. 1097, pi. 79, figs. 1, 2, 3, 10, 1910.

Occurrence.—^A limited number of both sexes was obtained from a

small pond near the outlet of John Pond, Mashpee, from Great Pond,

Barnstable, and from a small pond near Edgartown on Marthas

Vineyard.

Color.—Body transparent, with a brownish tinge, especially upon
the dorsal surface; a narrow band of reddish brown across the

posterior margin of the cephalothorax ; second metasome segment

much lighter than the following segments; no eye visible; urosome
bluish

;
younger specimens nearly white. Herrick said that the color

varied from deep indigo blue to greenish brown, and Forbes found
both blue and pink sf)ecimens, so that the color is not at all constant.

The prevailing color of European specimens is green.

DistHhution.—Azores (Eichard) ; Ceylon (Daday) ; Calcutta

(Gurney) ; Germany (Vosseler) ; France (Richard) ; British Isles

(Brady, Scourfield) ; Switzerland (Graeter) ; Great Lakes (Marsh)

;

Minnesota (Herrick) ; Massachusetts (Cragin, Forbes) ; Wisconsin
(Marsh) ; Nebraska (Brewer) ; Indiana (Juday) ; Mississippi Valley,

Florida (Forbes),
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Female.—Metasome elliptical, about twice as long as wide ; cephalic

segment three-fifths of the metasome length, squarely truncated an-

teriorly; fifth segment fringed with cilia on its lateral margins.

Urosome less than half the length of the metasome
;
genital segment

only slightly dilated anteriorly; caudal rami short and slightly di-

vergent, outer margin without spines, outer seta near the center.

First antennae reaching the end of the third metasome segment, the

last three segments with a narrow lateral membrane. Outer exopod

spines on last segment of the first four legs 3, 3, 3, 2 ; fifth leg trilo-

bate, inner spine little shorter than outer and sparsely dentate,

middle seta elongate and borne on the tip of

a conical process. Anterior portion of semen

receptacle made up of two transversely S-shaped

canals, fused at the center into a longitudinal

stalk; posterior portion composed of a rounded

sack on each lateral margin of the segment,

connected by a transverse stalk, which joins

the longitudinal one from the anterior portion.

Total length, 0.4-0.7 mm.
Male.—Smaller than the female, the cephalic

segment relatively shorter and rounded ante-

riorly; urosome more than half the length of

the metasome, 5-segmented; genital segment as

wide as the fifth segment anteriorly, but nar-

rowed posteriorly and no longer than the basal

abdominal segment; the four abdominal seg-

ments about the same length and width ; caudal

rami no longer than anal segment, divergent.

First antennae twice geniculate, the middle section scarcely enlarged

;

second antennae, mouth parts, and first four pairs of legs as in the

female; fifth leg 3-lobed, the inner spine longer and stouter than in

the female. Total length, 0.35^0.6 mm.
Remarks.—Marsh said of this species :

" Its characteristic habitat

is lakes rather than pools," but Pearse added :
" It occurs in all situa-

tions from great lakes and rivers to temporary puddles of but a few

weeks' duration." ^^ It is nowhere abundant.

Figure 202.

—

Eucyclopa
prasinus: a. Female,

dorsal (after Sars) ;

b, female, fifth leg;

c, male, fifth leg

Genus ECTOCYCLOPS Brady, 1904

Body short and stout; metasome elliptical, one-half longer than

wide, with epimeral plates on the second, third, and fourth segments

;

urosome stout, about half as long as metasome, 4-segmented in fe-

male, 5-segmented in male ; caudal rami short and stout, inner caudal

seta twice as long as outer. First antennae 10-segmented, first and

" Bull. Illinois Lab. Nat. Hist, toI. 5, p. 58, 1897.
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sixth segments longest; second antennae 4-segmented, without an

exopod. Rami of first four pairs of legs 3-segmented ; fifth leg en-

tirely fused with the fifth metasome segment, represented by a plate

armed with three stout plumose setae. A single species.

ECTOCYCLOPS PHALERATUS (Koch)

FiGUKE 203

Cyclops phaleratus Koch, Deutsclilands Crustaceen, Myriapoden und Arach-

nideu, p. 21, pi. 9, 1838.

Ectocyclops ru'bescens Braby, Proc. Zool. Soc. London, vol. 2, p. 124, pis. 6, 7,

1904.

Platycyclops phaleratus Sars, Crustacea of Norway, vol. 6, p. 78, pi. 48, 1914.

Occurrence.—Both sexes were obtained in the fresh-water pond on

Rams Head Island in Hadley Harbor.

Distribution.—Europe, Australia (Sars) ; Germany (Koch, van
Douwe, Schmeil) ; Turkestan (Ganin, Uljanin) ; Norway (Sars)

;

British Isles (Brady, Lubbock, T.

Scott) ; Hungary (Daday) ; Russia

(Poggenpol, Fischer) ; Sweden (Lill-

j eb o r g) ; Bohemia (Fric) ; Croatia

(Sostaric) ; Poland (Lande) ; Suri-

nam (Chappius)
; Ohio (Turner) ; Illi-

nois, Wisconsin, Michigan, Alabama,

Manitoba (Forbes); Massachusetts

(Cragin).

Color.—Entire body dark reddish

brown, the first free metasome segment

lighter with a bluish tinge and almost

transparent. The head is also lighter

than the rest of the body except at the

posterior margin, where the reddish

brown forms a dark transverse band.

The anal segment, the swimming legs,

and the caudal rami are bluish like the

second segment; eggs dark blue, almost

black; eye reddish, with a yellow spot

surrounding it.

Female.—Metasome elliptical, two-thirds as wide as long; cephalic

segment as long as the four following segments ; urosdme half as long

as metasome, its segments coarsely denticulated along their posterior

margins ventrally and laterally
;
genital segment not so long as first

two abdominal segments combined; caudal rami less than twice as

long as wide, each with three oblique rows of spinules on its dorsal

surface and one on the ventral surface. First antennae 10-segmented

in most European specimens, but often 11-segmented in America;

Figure 203.

—

Ectocyclops phalera-
tus: a, Male, first antenna ; 6,

male, fifth and sixth legs ; c,

female, fifth leg
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second antennae 4-segmented, without an exopod, the fourth segment

much shorter than the third. Outer exopod spines on first four legs

3, 4, 4, 3 ; each fifth leg fused with the body segment and represented

by a plate armed with three setae, the outer one less densely plu-

mose than the other two. Semen receptacle occupying nearly the

whole width of the genital segment, anterior portion transversely

elliptical, posterior portion made up of two parts, each semilunar

and pointed distally. Total length, 0.9-1.26 mm.
Male.—Body more slender than in the female; cephalic segment

relatively shorter; epimeral plates on second, third, and fourth seg-

ments pointed; urosome 5-segmented, the segments diminishing in

width posteriorly; caudal rami nearly as wide as long, the apical

setae jointed near their base, the inner one longer than the urosome.

First antennae 10- or 11-segmented, twice geniculate, the terminal

section made up of two segments; fifth leg like that of the female

but not so completely fused with the body segment; a sixth leg,

similar to the fifth, at each posterior corner of the genital segment.

Total length, 0.75-0.93 mm.
Remarhs.—This species is world-wide in its distribution but not

abundant anywhere. Forbes said:

The best character for the ready recognition of this species is its strong

superficial resemblance to the genus Canthocamptus.

This, combined with the rudimentary form of the fifth legs, makes

it comparatively easy to identify.

Genus PARACYCLOPS Claus, 1863

Body stout ; metasome flattened, with lateral epimeral plates ; fifth

segment short, its lateral margins fringed with hair; urosome stout,

subcylindrical; genital segment a little wider than long; caudal rami

many times longer than wide, with dorsal spinules. First antennae

8-segmented and very short ; fourth segment of second antenna much
shorter than third. Outer exopod spines of first four pairs of legs 3,

4, 4, 3 ; each fifth leg a 3-lobed lamella, with one apical and one outer

seta, and a long inner denticulated spine. A single species.

PARACYCLOPS FIMBRIATUS (Fischer)

Figure 204

Cyclops fimbriatus Fischejr, Bull. Soc. Imp. Nat. Moscow, vol. 26, pt. 1, p. 94,

pi. 3, figs. 19-28, 1853.

Platyci/clops fimhriatus Saks, Crustacea of Norway, vol. 6, p. 81, pi. 50, 1915.

Paracyclops flmbriatus Kiefer, Das Tierreich, Lief. 53, p. 41, 1929.

Occwrrence.—Both sexes found in Gosnold Upper Pond on Cutty-

hunk Island and in the small pond on Rams Head Island in Hadley

Harbor.



COPEPODS OF THE WOODS HOLE REGION" 343

Distributimi.—Russia (Fischer) ; Sweden (Lilljeborg) ; Germany
(Vosseler, Schmeil) ; Poland (Lande) ; Norway (Sars) ; France

(Richard) ; Bohemia (Fric) ; Turkestan (Uljanin) ; British Isles

(Brady, Scott) ; Hungary (Daday) ; United States (Forbes) ; Min-

nesota (Herrick) ; Ohio (Turner) ; Nantucket Island (Forbes).

Color.—Body rather opaque and light brown, with red oil globules

scattered through the metasome ; eye bright red ; eggs violet or purple.

Femal&.—Metasome elliptical, a little more than half as wide as

long; cephalic segment considerably longer than the rest of the

metasome; urosome two-fifths as long as metasome; genital segment

nearly as long as entire abdomen; caudal rami six times as long as

wide, each with a curved row of dorsal spinules. First antennae 8-

segmented, densely setose

;

fourth segment of second

antenna only half as long

as third. Anterior por-

tion of semen receptacle

enlarged, sometimes
reaching the a n t e r io r

margin of the segment,

and transversely ellipti-

cal
;
posterior portions not

divided at center and
tapered to a sharp point

on either side. Ovisacs

oblong oval and closely

appressed to the sides of

the abdomen; eggs large.

Total length, 0.9-1.1 mm.
Male.—Smaller than the

female, the cephalic seg-

ment relatively shorter ; urosome 5-segmented and considerably more

than half the length of the metasome ; caudal rami the same length

and with the same armature as in the female. First antennae 8-seg-

mented, once geniculate, the setae on the first and sixth segments

peculiarly modified; fourth segment of second antenna relatively

longer than in the female ; the five pairs of legs the same, but there is

also a rudimentary sixth pair at the posterior corners of the genital

segment. Total length, 0.75-0.85 mm.
Remarks.—This is the only " cyclops " species of the present area

whose first antennae are 8-segmented, and in matured females with

Qgg, strings may be recognized by this character. It is a bottom form

and keeps close to the ground amid the debris. Richard character-

ized it as a very poor swimmer, but said that it could move rapidly

over a moist surface by means of the dense setae on the first antennae.

FiGDEE 204.

—

Paracyclops flmhriatus: a. Female,

dorsal (after Sars) ; b, female, fifth leg ; c, caudal

ramus
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He also found it would live and reproduce as well in mineral water

as in fresh water.

Family CLAUSIDIIDAE

Genus CLAUSIDIUM Kossmann, 1875

Female.—Body short, broad, and strongly flattened; head fused

with first segment, second and third segments free ; fourth and fifth

segments fused and covered with a single plate; no eye visible.

Urosome 3- or 4-segmented; genital segment widened but little;

caudal rami longer than wide, each tipped with two setae. First

antennae 7-segmented; second antennae 3-segmented, nonprehensile,

tipped with long setae. First four pairs of legs biramose, rami

3-segmented ; fifth legs uniramose, 1-segmented,

Male.—Body elongate, slender, flattened; head fused with first

segment, the other segments free; fourth and fifth segments sepa-

rated, but the dorsal plate of the fourth segment overlaps the base

of the fifth segment. Urosome 5-segmented; genital segment di-

vided, with a pair of spines at the posterior corners; caudal rami

longer than wide, each armed with four setae. Appendages like

those of the female except the maxillipeds, which are subchelate. A
single species.

CLAUSroiUM DISSIMILE Wilson

Figure 205

Glausidium dissimile Wilson, Proc. U. S. Nat. Mus. vol. 59, p. 427, pis. 94, 95,

1921.

OcctKri'ence.—Two males and two females from branchial cham-
ber of CalUanassa stimpsoni Smith, captured in Vineyard Sound,

September 2, 1901; 25 specimens,

including both sexes, from bran-

chial chamber of CaZlianassa species

(probably stimpsoni) at Cold
Spring Harbor, Long Island, N. Y.

Distribution.—Found only in the

two localities just mentioned, but it

is likely to occur wherever CalUan-

assa crabs can be secured.

Color.—Body a bright red, deep-

est along the margins of the seg-

ments.

Female.—Cephalic segment twice

as wide as long, its posterior

corners produced backward; second and third segments as wide as

the head, with lateral epimeral plates ; dorsal plate of fused fourth

and fifth segments covering the basal segments of the fourth and
fifth legs and part of the genital segment; caudal rami one-half

longer than wide, in contact at their tips. Second segment of first

Figure 205.

—

Clausidium dissimile: a.

Female, dorsal ; b, female, fifth leg

;

c, male, fifth leg
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antennae the longest, fourth segment the shortest; end segment of

second antenna with four apical setae. The spine on the inner

margin of the first endopod's basal segment is short and blunt, and

turned distally inside the other two segments; the spine on the

second segment is foot-shaped, and that on the third segment is

claw-shaped. The fifth leg is three times as long as wide, with

four spines, one of which is apical. Total length, 1.25-1.5 mm.
Male.—Cephalic segment scarcely wider than long, the remaining

segments free and diminishing regularly in width, the second and

third with epimeral plates pointed backward. Genital segment

quadrangular, completely divided across the center, with a fingerlike

process tipped with a single spine on each lateral margin of the

anterior part, and a spine at each corner of the posterior part; the

last two abdominal segments are almost completely divided longi-

tudinally at the center; each caudal ramus carries three apical setae

and one on the outer margin. Total length, 0.6-0.7 mm.
Remarks.—Only a few crabs have been examined for these cope-

pods, and it is probable that further search will show the parasite

to be fairly abundant.

Genus HEMICYCLOPS Boeck, 1873

Body cyclopoid, metasome dilated and more or less flattened ; head

fused with first segment, much wider than long; second, third, and

fourth segments but little narrowed, fifth segment abruptly reduced

to half the width of the fourth. Urosome slender, 4- or 5-segmented

(genital segment divided) ; caudal rami short and stout. First an-

tennae 7-segmented ; second antennae 4-segmented, with long curved

apical setae; maxillipeds 3-segmented and scarcely prehensile in

female, powerfully developed and prehensile in male. Rami of first

four pairs of legs 3-segmented; fifth legs 2-segmented, uniramose;

distal segment a broad lamella with marginal setae, the terminal

one filiform, the others plumose. A single species.

HEMICYCLOPS ADHERENS (Williams)

Figure 206

Lichomolffus adherens Williams, 37th Ann. Rep. Comm. Inland Fisheries Rhode
Island, p. 75, pi. 2, 9 figs, 1907.

Occurrence.—Found abundantly under small stones between tides

at the mouth of Narragansett Bay, R. I., by Williams.

Distribution.—Not found as yet in any other locality.

Color.—Not recorded.

Female.—Metasome elliptical, three-fourths as wide as long, with-

out epimeral plates; urosome half as long as metasome, 5-segmented,

the genital segment being divided at the center ; anterior portion of

genital segment a little dilated; anal segment with a posterior fringe

of spines ; caudal rami twice as long as wide and slightly divergent.
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Figure 2 6 .

—

Hemicyclops
adherens: a. Female, dor-

sal (after Williams) ; b,

female, fifth leg

First antennae shorter than the cephalic segment; second antennae

tipped with seven elongate, curved unequal setae ; middle segment of

maxillipeds not produced on the inner mar-

gin and without setae. Endopods of swim-

ming legs longer than exopods; distal

segment of fifth legs elliptical, more than

twice as long as wide, with four marginal

setae, the second inner one filiform. Total

length, 1.2-1.3 mm.
Male.—Unknown.
Remarks.—Williams placed this species in

the genus Lichomolgibs, but several characters

render such an assignment impossible. The
structure of the second antennae, the mouth
parts, the endopod of the fourth legs, and the

fifth legs are all very different from those of

the genus Lichomolgus and agree quite

closely with those of the genus Hemicyclops.^

the differences being such as would be expected in a new species of

that genus. Accordingly the species is here transferred to Hemicy-

clops.

Family LICHOMOLGIDAE

Genus MYICOLA Wright, 1885

Metasome of female cylindrical, of male flattened and elliptical;

fifth segment rather abruptly narrowed; urosome 4-segmented in

female, 5-segmented in male; genital segment short with convex

sides; caudal rami long and narrow. First antennae 6- or 7-seg-

mented; second antennae 3-segmented, prehensile; maxillipeds lack-

ing in the female, present and well developed in the male. Rami of

first four pairs of legs 3-segmented; fifth legs uniramose, 2- or 3-

segmented.

KEY TO THE SPECIES (BOTH 8EKE8)

1. Second antenna with a single apical claw; fifth leg 3-seg-

mented mitisiensis (p. 346)

Second antenna with 2 claws and 3 setae ; fifth leg 2-segmented_

major (p. 347)

MYICOLA METISIENSIS R. R. Wrigrht

FlQUKE 207

Myicola metisiensis Wright, Amer. Nat., vol. 19, p. 118, pi. 3, figs. 1-10, 1885.

Occurrence.—Found in the mantle cavity of the long-necked clam

{Mya arenaria)., at Wellfleet, Mass., 1925.

Distribution.—In mantle cavity of same host at Little Metis,

Quebec (Wright).
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Color.—Body grayish white; contents of digestive canal bluish

green.

Female.—Head separated from first segment, wider than long;

first four thoracic segments diminishing slightly in width, but about

the same length ; fifth segment abruptly contracted to half the width

and one-fourth the length of the fourth segment. Urosome one-

fourth the length of the metasome

;

caudal rami as long as the last two

abdominal segments combined.

First antennae 7-segmented; sec-

ond antenna tipped with a single

stout claw; fifth leg 3-segmented,

first and second segments with an

outer distal seta, end segment witli

one apical, two outer setae, and \\

subapical group of spines. Total

length, 2.75-3 mm.
Male.— Metasome spindle-

shaped, tapering anteriorly and

posteriorly; fifth segment but lit-

tle narrower and fully as long as

fourth ; urosome half the length of

the metasome; genital segment

considerably enlarged
;
posterior margins of the genital and first two

abdominal segments denticulate. Maxillipeds 2-segmented, with a

long and powerful terminal claw ; other appendages like those of the

female. Total length, 1.5-1.75 mm.
Remarks.—The female of this parasite sometimes lodges in the gill

tubes of the clam and may then be detected by local swellings of the

tube corresponding to the length of the copepod parasite.

MYICOLA MAJOR (WUliams)

FiGUKH 208

Lichomolgus major Williams, 37th Ann. Eep. Comm. Inland Fisheries Rhode
Island, p. 77, pi. 3, 7 figs., 1907.

Occurrence.—Both sexes were obtained by Williams from the

mantle cavity of the common clam {Mya arenaria)^ the quahog clam
{Venus iiiercenaria)

.,
and the sea clam {Mactra solidisshna)

.,
in

Narragansett Bay.

Distribution.—It has not as yet been found in any other locality.

Color.—Body fairly transparent, of a uniform grayish or pinkish.

Female.—Metasome cylindrical; head fused with first segment
and about as long as wide; second, third, and fourth segments
tapered but little ; fifth segment abruptly reduced to half the width

FiGUEB 207.

—

Myicola metisiensis: a. Fe-

male, dorsal (after Wright) ; i, male,

maxilliped ; c, female, fifth leg
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of the fourth segment, but about the same length. Urosome half

as long as metasome, tapered posteriorly ; caudal rami a little longer

than the anal segment, six times as long as wide. First antennae

6-segmented, second segment the longest; end segment of second

antenna tipped with two stout curved claws and three long nearly

straight setae. The distal margin of the second basipod and the

outer margins of both rami of the first leg are fringed with stout

triangular spines. The fifth leg is 2-segmented, the distal segment
three times as long as wide,

with a long apical, and two stout

outer, serrate spines, and a stalked

filiform seta on the dorsal surface

near the tip. Total length, 1.1-

1.3 mm.
Male.—Much larger than the fe-

male, but of the same general shape

;

genital segment swollen and bear-

ing on each lateral margin a fringe

of spines and a single seta. Anten-

nae, mouth parts, and swimming
legs as in the female, except that a

pair of 2-segmented maxillipeds is

present, whose second segment is

swollen and armed with two rows

of tubercles and two setae on its in-

ner surface; the apical claw is

sickle-shaped, enlarged at its base,

and serrate on its inner margin.

Total length, 1.75-1.9 mm.
Remarks.—This is another species referred by Williams to the

genus Lichoinolgus, but which evidently belongs in the genus Myi-

cola., as shown by the general shape of the body, the parasitism upon

bivalve mollusks, the absence of maxillipeds in the female and the

presence of a stout pair in the male, the peculiar spines on the mar-

gins of the first legs, and the general structure of the fifth legs.

This species will probably be found in other localities in the southern

part of the present area, while the preceding species is the more

northern form of the same genus.

Figure 208.

—

Myicola major: a. Female,
dorsal (after Williams) ; b, male,

maxilliped ; c, female, fifth leg

Genus MACROCHEIRON Brady, 1872

Metasome elliptical, a little more than half as wide as long; head

fused with first segment, one-half longer than rest of metasome;

urosome 4-segmented in female, 5-segmented in male; genital seg-

ment swollen anteriorly, sometimes divided; caudal rami longer
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than the anal segment. First antennae 7-segmented ; second antennae

3- or 4-segmented; rami of first four pairs of legs 3-segmented,

except the fourth endopod, which is 2-segmented; fifth leg 1-seg-

mented, elongate, curved, with two apical setae. A single species.

MACROCHEIRON FUCICOLUM Brady

Figure 209

Maorocheiron fucicolum Brady, Nat. Hist. Trans. Northumberland and Durham,
vol. 4, pt. 2, p. 434, pi. 18, figs. 9-18, 1872.—Sabs, Crustacea of Norway,
vol 6, p. 163, pi. 91, 1917.

Ocawrrence.—^A few specimens of both sexes were found in the

tow among eelgrass and algae at Katama Bay, Marthas Vineyard.

DistAhution.—Narragansett Bay and Charlestown Pond (Wil-

liams) ; Buzzards Bay (Sharpe) ; British Isles (Brady, Scott)

;

Norwegian coast (Sars) ; Liverpool Bay (Thompson).

Color.—Female semitransparent with a pale yellowish-brown

tinge; posterior margins of the head and thoracic segments light rose-

red; ovary, oviducts, and eggs olive-

green; eye dark red and close to an-

terior margin.

Female.—Metasome regularly ellipti-

cal and strongly arched dorsally; cepha-

lic segment about twice as long as the

rest of the metasome ; no epimeral plates.

Urosome half the length of metasome;

genital segment about as long as abdo-

men, dilated anteriorly. Second seg-

ment of first antenna the longest ; second

antenna 3-segmented; two basal seg-

ments massive, end segment with strong

apical claw, irregularly toothed on con-

cave margin; fifth leg with two unequal

apical setae. Total length, 1-1.25 mm.
Male.—Smaller than female, metasome

relatively narrower; genital segment

much inflated. Maxillipeds very strong,

3-segmented, basal segment with smooth
margins ; second segment with a dense fringe of slender setae on the

inner margin and two spines near the center ; third segment a smooth
sickle-shaped claw bent abruptly near the base. Other appendages
like those of the female. Total length, 0.8-0.95 mm.
Remarks.—This is a littoral form found at moderate depths among

algae. It has been suggested that its food consists of the juices of
the algae and small particles picked up on the surface of the fronds.

71937--32 24

FiGUKE i!Uy.

—

Macrocheiron fuci-

colum: a. Female, dorsal (af-

ter Sars) ; i, female, fifth leg;

c, apical claw of second an-
tenna
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Apparently this species never becomes parasitic, but always remains

free swimming.

Family ONCAEIDAE

Genus ONCAEA Philippi, 1843

Body cyclopoid; metasome elongate, elliptical, strongly vaulted

dorsally; head separated from first segment and about half the

length of the metasome. Urosome 4-segmented in female, 5-seg-

mented in male; genital segment considerably enlarged, especially

in male; caudal rami shorter than anal segment. First antennae

6-segmented; second antennae 3-segmented, nonprehensile ; rami of

first four pairs of legs 3-segmented, end segments elongated, exopods

with coarse daggerlike spines; fifth legs minute, each 1-segmented,

with two subequal apical setae.

KEJY TO THE SPECIES

FEMALES

1. Second thoracic segment raised into a prominent hump on dor-

sal midline 2

Second thoracic segment smooth dorsally, no hump 3

2. Genital segment from one-half longer to twice as long as abdo-

men ; inner apical seta of fifth leg twice as long as outer

one conifera (p. 350)

Genital segment scarcely longer than abdomen ; the 2 apical

setae of fifth leg subequal in length borealis (p. 351 )

3. Cephalic segment as long as rest of metasome, widest at its

posterior margin ; metasome elliptical minuta (p. 352)

Cephalic segment one-half shorter than rest of metasome, widest

at its center; metasome obovate venusta (p. 353)

MALES

1. Genital segment four times length of abdomen; caudal rami

longer than anal segment venusta (p. 353)

Genital segment relatively much shorter; caudal rami shorter

than anal segment 2

2. Genital segment twice as wide as abdomen, with straight sides

and sharply pointed posterior comers conifera (p. 350)

Genital segment three times as wide as abdomen, with strongly

convex sides and bluntly rounded posterior corners ^ borealis (p. 351)

ONCAEA CONIFERA Giesbrecht

FlGUBE 210

Oncaea conifera Giesbbecht, Fauna und Flora des Golfes von Neapel, vol. 19,

p. 591, pi. 2, 47, 1892.

Occurrence.—Both sexes were taken in a surface tow at Station

20107, Grampus., off Georges Bank.

Distribution.—Arctic Ocean (Willey, Mrazek) ; Mediterranean

(Claus) ; tropical Pacific (Giesbrecht) ; Red Sea, Indian Ocean
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(Thompson and Scott) ; Antarctic Ocean (Brady) ; South Africa

(Cleve, Stebbing) ; Adriatic (Steuer, Pesta) ; North Sea (van Bree-

men) ; Malay Archipelago (A, Scott) ; Greenland (Stephensen)
;

North Atlantic (Cleve); California coast (Esterly).

Color.—Body only semitransparent, yellowish gray, the yellow

deepest in the basal segments of the first antennae, the mouth parts,

and the swimming legs. Front

of the head and pigment spots

on the metasome brick red;

eggs orange.

Female.—Metasome ellipti-

cal, the width much less than

half the length ; second segment

with a conspicuous hump on

the dorsal midline; urosome

less than one-third the length

of the metasome; genital seg-

ment more than twice as long as

abdomen; caudal rami as long

as anal segment. End segment

of second antenna nearly as

long as middle segment, its two

groups of setae widely sepa-

rated. A conical projection between the two apical spines of the

second, third, and fourth endopods; fifth leg cylindrical, its inner

seta twice as long as the outer one. Total length, 0.75-1.25 mm.
Male.—Considerably smaller than female, no dorsal hump on

second metasome segment; genital segment three times as long

as abdomen, lappets at its posterior corners large, triangular,

sharply pointed, and turned outward. Fifth leg not articulated

with the body segment, its apical setae very unequal. Total

length, 0.6-0.8 mm.
Remarks.—The great inequality of the apical setae of the fifth legs

is the best single character of this species. Its presence in both polar

regions as well as in the Tropics shows that it can adapt itself to

considerable changes in temperature.

ONCAEA BOREALIS G. O. Sars

FiGUEEJ 211

Oncaea lorealis Saks, Crustacea of Norway, vol. 6, p. 191, pi. 108, 1918.

Occurrence.—Several females were taken in a surface tow on

Georges Bank, September 15, 1874.

Distribution.—Polar ocean, north of Siberia (Sars) ; British Isles

(Brady) ; Norwegian coast (Sars).

FiGUHH 210.

—

Oncaea conifera: a. Female, lat-

eral (after Giesbrecht) ; 5, female, uro-

some ; c, male, urosome
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Figure 211.

—

Oncaea borealis: a. Female, lateral; 6,

female, urosome ; c, male, urosome

Color.—Body transparent and colorless except for a faint tinge of

yellow, which is deepest around the mouth and in the bases of the

mouth parts and the swimming legs.

Female.—Metasome fusiform, two and one-third times as long as

wide; second thoracic segment with a dorsal hump as in the pre-

ceding species. Urosome half the length of the metasome; genital

segment scarcely longer than the abdomen, and tapered posteriorly;

anal segment shorter than the two preceding segments combined;

caudal rami much shorter

than anal segment. Fifth

leg rounded oval in form,

its apical setae about the

same length. Total
length, 0.6-0.7 mm.

Male.—M u c h smaller

and more slender than

the female; second tho-

racic segment without a

dorsal hump ; urosome

much less than half the

length of the metasome;

genital segment very
large, three times the width and twice the length of the abdomen,

lappets at its posterior corners short, bluntly rounded, and extending

straight back ; maxillipeds larger than those of the female, the apical

claw smooth. Total length, 0.35-0.45 mm.
Remarks.—Sars's separation of this species from conifera seems

perfectly valid, and the two may be recognized by the characters

given in the key above. This is more strictly a northern form, as is

expressed in its specific name, and it has never been found much
nearer the Tropics than in the present area.

ONCAEA MINUTA Giesbrecht

Figure 212

Oncaea minuta Giesbrecht, Fauna und Flora des Golfes von Neapel, vol. 19,

p. 591, pi. 47, 1892.

Occwrrence.—Both sexes were obtained in a vertical haul at a depth

of 1,000 meters, March, 1920, at Station 20069, Grampm, just south

of Georges Bank.

Distribution.—North Atlantic (Cleve) ;
Mediterranean (Gies-

brecht) ; Indian Ocean (Thompson and Scott) ; Greenland coast

(Stephensen) ; coast of Norway (Sars) ; coast of California (Es-

terly) ; Chesapeake Bay (Wilson).

Color.—Body semitransparent with a decided reddish tinge, deep-

est on the ventral surface ; eggs red ; eye not visible.
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Female.—Metasome slender and fusiform, half as wide as long;

second metasome segment without a dorsal hump ; fifth segment ex-

ceptionally small. Urosome less than half

the length of the metasome; genital seg-

ment about one-half longer than the ab-

domen, widest at the center; caudal rami

shorter than the anal segment, but twice as

long as wide, the outer seta at the center

of the outer margin. Fifth leg as wide as

long, the inner apical seta twice as long as

the outer. Total length, 0.45-0.5 mm.
Male.—Unknown.
Remarks.—This is the smallest of the

species here described and may be recog-

nized by this fact alone if the specimen

is mature; the head is also widest across

its posterior margin. It is more of a

pelagic species than the others and is captured at considerable depths,

as indicated above.

ONCAEA VENUSTA Philippi

FiGTJKH 213

Oncaea venusta Philippi, Arch. Nat., Wiegmann, vol. 1, Jahrg. 9, p. 63, fig. 3,

text, 1843.—GnssBBEOHT, Fauna und Flora des Golfes von Neapel, vol. 19,

p. 590, pis. 3, 47, 1892.

Figure 212.

—

Oncaea minuta:
a. Female, dorsal ; b, female,

urosome

Figure 213.

—

Oncaeu venusta: a. Female, dorsal; ft, male, dor-

sal ; c, second antenna of female ; d, fourth leg of female.
(From W. M. Wheeler)

Occurre7ice.—Two females taken in a surface tow, October 3, 1883,

at Station 2101, Albatross^ southeast of Nantucket; both sexes in
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surface tow on Georges Bank, September, 1874; both sexes in verti-

cal haul at Station 20044, Grampus^ February, 1920; both sexes in

surface tow at Stations 2171 and 2194, Albatross; a single female in

a surface tow in Menemsha Bight, Marthas Vineyard, August, 1926.

Distribution.—Palermo (Philippi) ; South Atlantic (Lubbock)

;

Nizza (Claus) ; New Guinea, Philippine Islands, North Atlantic

(Brady) ; Canary Islands, Malta (Thompson) ; North Atlantic

(Cleve) ; South Africa (Cleve) ; Indian Ocean (Thompson and

Scott) ; Sulu Sea (Dana) ; Adriatic (Pesta) ; Gulf Stream south of

Marthas Vineyard (Wheeler); Chesapeake Bay (Wilson).

Color.—Body rather opaque, tinged with carmine-red, deepest in

the cephalic and genital segments; chitin of the head and append-

ages violet ; eggs blue, increasing in color with development.

Female.—Metasome obovate, the greatest width far in front of

the center; urosome half the length of the metasome; genital seg-

ment but little longer than the abdomen ; caudal rami as long as the

last two abdominal segments combined, four times as long as wide.

Outer exopod spines of first and second legs, 1, 1, 3, of third and

fourth legs 1, 1, 2, each spine with a wide marginal membrane which

is coarsely toothed. Fifth legs minute, as wide as long, the apical

setae subequal. Total length, 1.1-1.27 mm.
Male.—Metasome narrower, but the greatest width still far for-

ward; genital segment much enlarged, more than three times the

length of the abdomen, the posterior lappets with small lateral points

turned outward. First three abdominal segments very short and

together hardly longer than the anal segment ; caudal rami as long as

the last three segments combined, converging distally ; fifth leg minute

and conical, its apical setae subequal. Total length, 0.8-0.95 mm.
Remarks.—This is the most abundant species of the genus in the

area; it is pelagic in its habits and seems to prefer the surface.

When alive it may be recognized by irregular spots of the carmine-

red in the metasome, and by the blue eggs.

Family CORYCAEIDAE

Genus CORYCAEUS Dana, 1845

Body slender, subclavate, the metasome but little dilated; cepha-

lic segment much longer that the rest of the metasome, carrying on

the forehead two large corneal lenses, placed close together. Third

metasome segment produced backward at each posterior corner in an

acutely pointed lappet; fourth segment narrower than the third,

sometimes fused with it dorsally, but with separate lappets. Uro-

some 2-segmented, tlie two sometimes fused into one; caudal rami

narrow and elongate. First antennae 6-segmented; second anten-
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nae 3-seginented, prehensile; rami of first three pairs of legs and

exopod of fourth pair 3-segmented ; endopod of fourth pair 1-seg-

mented; each fifth leg represented by two setae, unequal in length.

KEY TO THE SPECIES

1. Urosome 2-segmented, genital segment and abdomen separated 2

Urosome 1-segmented, genital segment and abdomen completely

fused ; caudal rami about half as long as urcsome elongatus (p. 355)

2. Genital opening with 1 or 2 setae ; female with 2 ovisacs 3

Genital opening without setae ; female with 1 ovisac 4

3. Genital segment shorter than abdomen and caudal rami com-

bined venustus (p. 360)

Genital segment longer than abdomen and caudal rami com-

bined obtusus (p, 356)

4. Caudal rami longer than entire urosome ; lappets on third seg-

ment acuminate and reaching beyond end of genital seg-

ment speciosus (p. 358)

Caudal rami three-fifths as long as urosome; lappets on third

segment acuminate and not reaching end of genital segment

danae (p. 359)

Caudal rami half as long as urosome; lappets on third segment

acute and reaching just beyond center of genital segment- ovalis (p. 359)

1. Genital segment with a tooth at anterior end on ventral midline 2

Genital segment rounded at anterior end, no tooth 3

2. Genital segment longer than abdomen and caudal rami combined,

with rounded lobes at its posterior corners obtusus (p. 356)

Genital segment three-fourths as long as abdomen and caudal

rami, without lobes at its posterior corners venustus (p. 360)

3. Inner margin of second segment of posterior antenna with a

stout pointed tooth near its distal end 4

Inner margin of second segment of posterior antenna smooth, no

tooth near its distal end elongatus (p. 355)

4. Caudal rami half as long as urosome; genital segment obovate,

widest considerably behind center ovalis (p. 359)

Caudal rami three-fourths as long as urosome; genital segment

elliptical, widest at center danae (p. 359)

Caudal rami as long as urosome
; genital segment notched on

each lateral margin near jwsterior end speciosus (p. 358)

CORYCAEUS ELONGATUS Claus

Figure 214

Corycaeus elongatus Claus, Die frei lebenden Copepoden, p. 157, pi. 24, figs. 3-4,

1863.—GiESBRECHT, Fauua und Flora des Golfes von Neapel, vol. 19, p.

659, pis. 4, 49, 51, 1892.

Occurrence.—One female in surface tow on Georges Bank, Septem-
ber 15, 1874 ; both sexes in a vertical haul at Station 20048, Grampus,
east of Chatham.
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Distribution.—Gulf Stream south of Marthas Vineyard (Wheeler)

;

Malay Archipelago (Cleve) ; Messina, Nizza (Claus) ; French coast

(Gourret) ; South Atlantic, Mediterranean (Giesbrecht) ; North
Atlantic (Cleve) ; Ked Sea, Indian Ocean (Thompson and Scott)

;

Adriatic (Steuer, Pesta) ; Chesapeake Bay (Wilson).

Color.—Body rather opaque, with a variable extent of red, yellow-

ish-red, and yellow pigment, especially in the region of the mouth, in

the winglike extensions of the posterior metasome segments, and
in the genital segment; eye dark red; eggs yellowish, turning red

with development.

Feirmie.—Head separated from first segment; third and fourth

segments fused dorsally, the lappets on the third segment not reach-

ing the genital openings
;
gen-

ital segment and abdomen
fused, spindle-shaped, widest

through the genital openings,

strongly tapered at both

ends ; caudal rami about half

as long as urosome, and
nearly parallel. Distal exo-

pod segment of first three

pairs of legs with three outer

sjjines ; endopod of fourth leg

a small knob with one apical

seta. Total length, 1.45-1.65

mm.
Male.—Head more or less

fused with first segment
;
gen-

ital segment and abdomen
separated

;
posterior half of genital segment not tapered but forming

prominent rounded corners, each with a stout plumose seta on its

ventral surface ; caudal rami half as long as ucosome. The tooth on

the inner margin of the second segment of the posterior antenna of

the female replaced in the male by minute spinules. Total length,

1.3-1.4 mm.
Remarks.—Judged from the distribution given above, this is

somewhat of a tropical species, and it probably comes into the

present area by way of the Gulf Stream, in which it was found

by Wheeler.
CORYCAEUS OBTUSUS Dana

Figure 215

Corycaeus ohtusus Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 39, 1849.

—

Giesbrecht, Fauna und Flora des Golfes von Neapel, vol. 19, p. 659, pis. 4,

51, 1892.

Occurrence.—Both sexes were obtained in a surface tow at Station

2194, Albatross^ south of Nantucket.

Figure 214.

—

Corycaeus elongatus: a. Female,
dorsal ; i, female, lateral ; c, female, fourth

leg. (From W. M. Wheeler)
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Distribution.—South Pacific, tropical Atlantic, Sulu Sea( Dana)

;

Japan Sea, Philippines (Brady) ; Trieste (Car) ; Canary Islands,

Malta (Thompson) ; French coast (Gourret) ; tropical Atlantic,

Mediterranean (Giesbrecht) ; Arabian Sea, Indian Ocean, Malay
Archipelago (Cleve) ; Red Sea, Arabian Sea (Thompson and Scott)

;

North Atlantic (Cleve); Adriatic (Steuer, Pesta).

Color.—Female a grayish drab, with red pigment plentifully

scattered along the lateral margins, in the epimeral lappets of the

metasome, and across the head anteriorly and posteriorly. Corneal

lenses brown, with a gray spot at the center; eye red; eggs green

with a blue center and a gray outer shell. Male greenish blue,

fading posteriorly into a light

gray in the abdomen and caudal

rami; large spots of light red in

the posterior part of the head and

the first and second segments;

sperm ducts dark red.

Female.—Head separated from

first segment; third and fourth

segments fused, the lappets of the

third segment reaching the center

of the genital segment ; lappets of

fourth segment bluntly pointed at

the tip
;
genital segment, anal seg-

ment, and caudal rami in the pro-

portion of 24 : 9 : 10. Seta on basal

segment of second antenna more
than twice as long as the one on
the second segment; endopod of

fourth leg an elongate knob, with

a single apical seta. Total length,

1-1.15 mm.
Male.—Body considerably more slender than in the female; head

separated from the first segment ; epimeral lappets of third segment

spreading moderately; genital segment obcordate, with a broadly

rounded lobe on each lateral margin near the posterior end; ab-

ruptly contracted behind these lobes to the width of the anal

segment, so that the urosome appears at first glance 3-segmented;

genital segment, anal segment, and caudal rami in the proportion

of 20 : 8 : 10. Total length, 0.8-0.9 mm.
Remarks.—'When alive this species may be recognized by its

coloration, the two sexes being strongly contrasted. It is another

tropical form and comes to the present area only by way of the Gulf
Stream.

Figure 215.

—

Corycaeus obtusus: a. Fe-

male, dorsal (after Giesbrecht) ; b, male,

dorsal
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CORYCAEUS SPECIOSUS Dana

Figure 216

Corycaeus speciosus Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 38, 1849.

—

GiBSBEEOHT, Fauua und Flora des Golfes von Neapel, vol. 19, p. 660, pi. 1892.

Occwrreiice.—Both sexes taken in the trawl wings at Station 2195,

Albatross^ south of Nantucket ; one female in a surface tow, Station

2171, Albatross; two females in surface tow on Georges Bank, Sep-

tember, 1874.

Distribution.—Tropical Atlantic (Dana, Brady) ; Canary Isles,

Malta (Thompson) ; tropical Atlantic and Pacific (Giesbrecht)

;

Eed Sea, Indian Ocean, Arabian Sea (Thompson and Scott) ; North

Atlantic (Cleve) ; Mediterranean

(Giesbrecht) ; South Africa (Steb-

bing) ; Chesapeake Bay (Wilson).

Color.—Body rather opaque, with

pigment spots of red, yellowish

red, and yellow scattered through

it irregularly; eye red; eggs yel-

lowish.

Female.—Head fused with first

segment; third and fourth seg-

ments also fused; lappets on third

segment reaching beyond the pos-

terior margin of the genital segment

and spreading somewhat; those of

the fourth segment small and blunt.

Genital segment spindle-shaped,

considerably dilated through the

center ; caudal rami longer than the

genital segment and abdomen com-

bined, and divergent; endopod of fourth leg a short knob with one

seta. Total length, 1.85-2.15 mm.
Male.—Body narrower than in the female; lappets of third seg-

ment not spreading and not reaching the center of the genital

segment; lappets of fourth segment reduced to minute spines; gen-

ital segment with a notch, carrying a seta on each lateral margin

near the posterior end; caudal rami as long as the genital segment

and abdomen combined. Total length, 0.75-0.85 mm.
Remarks.—This is also a tropical species, but it has been reported

by Cleve in the Atlantic as far north as latitude 50° N. The length

of the caudal rami and that of the lappets on the third segment are

distinguishing characters.

FiGUEB 216.

—

Corycaeus speciosus:

Female, dorsal (after Giesbrecht) ;

male, dorsal
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CORYCAEUS DANAE Giesbrecht

FiGUBB 217

Corycaeus danae Giesbrecht, Atti Accad. Lincei, Rome, ser. 4, vol. 7, p. 480,

1891 ; Fauna und Flora des Golfes von Neapel, vol. 19, p. 660, pi. 51, 1892.

OccuiTence.—Two females were taken in a surface tow on Georges

Bank, September, 1874.

Distribution.—Tropical Pacific (Giesbrecht) ; Arabian Sea, Ked

Sea, Indian Ocean, Mediterranean (Thompson and Scott) ; South

Africa (Stebbing) ; Indian Ocean (Far-

ran) ; North Atlantic (Cleve).

Color.—Unknown.
Female.—Head separated from first seg-

ment; third and fourth segments fused,

lappets on the third segment not reaching

l^osterior margin of the genital segment;

lappets on fourth segment short and acumi-

nate; genital segment elliptical, widest

through the center; caudal rami three-

fourths as long as urosome and divergent,

obliquely truncated at the tip leaving the

outer corner acute. Total length, 1.65-1.75

mm.
Male.—Body narrower than that of the

female; head fused with first segment,

widest at anterior end and tapered back-

ward ; third and fourth segments fused, the third lappets extending

about to the center of the genital segment ; fourth lappets short and

mucronate. Genital segment elliptical, widest through the center,

with smooth lateral margins, each bearing a plumose seta near the

posterior end; caudal rami three-fourths as long as urosome and
parallel. Total length, 1.3-1.4 mm.
Remarks.—This species is pelagic and rare in the present area ; its

distinguishing characters are given in the key to the species, and
with them may be included the size, this being one of the larger

forms.
CORYCAEUS OVALIS Qans

FlOXTSB 218

Corycaeus ovalis Glaus, Die frei lebenden Copepoden, p. 158, 1863.

—

Giesbrecht,

Fauna und Flora des Golfes von Neapel, vol. 19, p. 659, pis. 49, 51, 1892.

Occurrence.—Two females taken at the surface on Georges Bank,
September, 1874; two females in a vertical haul at Station 20048,

GraTiipus, east of Chatham.

FiGUEB 211 .
—Corycaeus

danae: a. Female, dorsal

(after Giesbrecht) ; i, male,

dorsal
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Distribution.—Messina (Claus) ; Mediterranean (Giesbrecht)

;

North Atlantic (Cleve) ; Ked Sea, Indian Ocean (Thompson and
Scott) ; Adriatic (Car, Steiier, Pesta).

Color.—Body rather opaque, with a varying extent of red and
yellow pigment, especially around the mouth and in the bases of

the appendages; eye red; eggs blue, the color deepening with

development.

Female.—Head indistinctly separated from first segment; third

and fourth segments fused, the third lappets broadly acuminate and
reaching beyond the center of

the genital segment; fourth

lappets short and exceptionally

broad, with acute points; sec-

ond segment also with short

acute lappets
;
genital segment,

abdomen, and caudal rami in

the proportion of 3 : 1 : 2. Seta

on basal segment of second

antenna much longer and
stouter than the one on the

second segment. Total length,

1.6-1.65 mm.
Male.—Body much narrower

than in the female; lappets of

third segment not reaching

center of genital segment;

fourth lappets narrower
;
genital segment, abdomen, and caudal rami

in the proportion of 4:2:3. Genital segment with a broadly

rounded lobe on either side of the ventral surface near the posterior

end, carrying the greatest width of the segment considerably behind

the center. Total length, 1.3-1.4 mm.
Remarks.—This species has been reported in the Atlantic by Cleve

as far north as latitude 45° N. The exceptional width of the lap-

pets of the fourth segment is one of the best characters for recogni-

tion of the species.

CORYCAEUS VENUSTUS Dana

FlQUEE 219

Corycaeus venustus Dana, Proc. Amer. Acad. Arts and Sci., vol. 2, p. 39, 1849.

—

Giesbrecht, Fauna und Flora des Golfes von Neapel, vol. 19, p. 659, pis. 4,

51, 1892.

Occurrence.—Both sexes were taken in a surface tow on Georges

Bank, September, 1874.

Distribution.—Kingsmill Islands (Dana) ; tropical Atlantic

(Brady) ; tropical Pacific (Giesbrecht) ; Red Sea, Indian Ocean

PiGUHB 218.

—

Corycaeus ovalis: a. Female, dor-

sal, (after Giesbrecht) ; b, male, second an-

tenna
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(Thompson and Scott) ; Gulf of Guinea (T. Scott) ; California coast

(Esterly).

Color.—Body rather opaque, with pigment spots of red and yel-

low irregularly distributed ; they are especially numerous around the

mouth, in the lappets of the third and fourth segments, and in the

genital segment; eye red; corneal lenses red at the center and

bluish around the margin ; eggs bluish green.

Female.—Head more or less distinctly separated from the first

segment; third and fourth segments sometimes fused, sometimes

separated ; metasome nearly twice the length

of the urosome and caudal rami combined.

Lappets of third segment scarcely reaching

the center of the genital segment; those of

the fourth segment relatively long. Genital

segment barrel-shaped; caudal rami as long

as the abdomen, five times as long as wide.

Total length, 0.8-1 mm.
Male.—Head separated from first segment

;

third and fourth segments fused; lappets of

the third segment reaching the center of the

genital segment, those of the fourth segment

shorter than in the female. Genital segment

three-fourths as long as the abdomen and

caudal rami combined. Front of head flat-

tened so that the corneal lenses point forward rather than upward.

Total length, 0.7-0.8 mm.
Remarks.—^Wlien alive this species can be recognized by the con-

trasting red and blue colors in the corneal lenses ; the distinguishing

characters of preserved specimens are given in the key; in the

female also the proportional lengths of the genital segment, abdomen,

and caudal rami are 3:2:2.

FiGUKK 2 19. —Corycaeus

renustus: a. Female, dor-

sal (after Giesbrecht) ; 6,

male, dorsal

Genus CORYCELLA Farran, 1911

Head fused with first segment, with a pair of corneal lenses on

the forehead as in the preceding genus; third and fourth segments

fused, the fourth segment without separate epimeral plates; genital

segment and abdomen fused. Ventral process between the max-
illipeds and first legs beak-shaped, the beak pointing backward.

First antennae 6-segmented; second antennae 4-segmented, prehen-

sile, the inner margin of the second segment not toothed. Rami of

first four pairs of legs 3-segmented, except the fourth endopod, which
is lacking; the four exopods with 0, 0, 0, 1 outer spines; fifth legs

entirely obsolete. A single species. (See Appendix B, p. 594.)
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CORYCELLA CARINATA (Giesbrecht)

E!lGUKB 220

Corycaeus carinatus Giesbrecht, Fauna und Flora des Golfes von Neapel, vol.

19, p. 661, pi. 51, 1892.

Corycella carinata Faeran, Proc. Zool. Soc. London, 1911, p. 286, pi. 11, fig. 10.

Occurrence.—Both sexes taken in a vertical haul at Station 20048,

Crrampus^ east of Monomoy Lighthouse.

Distribution.—Tropical Pacific (Giesbrecht) ; Mediterranean.

Indian Ocean (Thompson and Scott) ; California coast (Esterly)

;

Chesapeake Bay (Wilson) ; Gulf Stream south of Marthas Vineyard
(Wheeler) ; Christmas Island, Indian Ocean (Farran).

Color.—Body opaque with a variable extent of red, orange, and
yellow pigment distributed very irregularly, but usually concentrated

around the mouth on the ven-

tral surface, in the epimeral lap-

pets, and on the dorsal surface

of the genital segment ; eye dark

red; eggs orange.

Female.— Head completely

fused with the first segment, the

forehead flattened so that the

corneal lenses appear in profile

in dorsal view; second, third,

and fourth segments fused dor-

sally and concealing the fifth

segment, so that the metasome

appears 2-segmented in dorsal

view. Lappets on the third seg-

ment acuminate and reaching

beyond the center of the uro-

some; no lappets on fourth segment. The 1-segmented urosome
widest near the front; caudal rami half as long as urosome, four

times as long as wide. Total length, 0.86-0.92 mm.
Male.—Head fused with first segment, the corneal lenses project-

ing from the forehead almost in hemispheres ; metasome apparently

2-segmented as in the female; urosome spindle-shaped, strongly

tapered anteriorly and posteriorly, widest at the center, two and a

half times as long as the caudal rami ; the latter 10 times as long as

wide. Total length, 0.75-0.8 mm.
Remarks.—As this is the only species in the present area with a

ventral beak, this character alone will identify it. It is evidently

a tropical form and must be regarded as another straggler coming
by way of the Gulf Stream.

Figure 220.

—

Corycella carinata: a. Female,
dorsal; h, female, lateral. (From W. M.
Wheeler)
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Genus SAPPHIRINA J. V. Thompson, 1829

Head separated from first segment, with a pair of corneal lenses

on the forehead; entire body strongly depressed; metasome much
widened, with or without lateral epimeral plates in the female,

always with them in the male; fifth segment abruptly narrowed to

half the width of the fourth, or less. Urosome 5-segmented, much
narrower than metasome in female, little if any narrower in the

male ; abdominal segments with epimeral plates in both sexes ; caudal

rami broadly laminate, with no elongated setae. First antennae 3-

to 6-segmented; second antennae 4-segmented, prehensile; rami of

first four pairs of legs 3-segmented; fifth legs uniramose, 1-seg-

mented, each with two minute apical setae.

Remarks.—The males of this genus are remarkable for their won-
derful iridescence, the dorsal surface of the body displaying a me-
tallic brilliancy, which surpasses that of any other copepod. After

careful histological examination Doctor Ambronn concluded that

these are not the spectral colors of a grating, but are interference

colors produced by a layer of closely set uniaxial, anisotropic prisms

just beneath the chitin integument.^'

KEY TO THE SPECIES

FEMALES

1. Endopod and exopod of fourth legs subequal 2

Endopod of fourth leg half as long as exopod, or less 7

2. Each caudal ramus with a broad, bluntly rounded process at its

inner distal corner, reaching beyond tip of ramus angusta (p. 364)

Each caudal ramus with a slender process or spine at its inner

distal corner, not reaching tip of ramus 3

3. Metasome broadly ovate, one-half longer than wide, and nearly

or quite three times as wide as urosome 4

Metasome elongate ovate, twice as long as wide, and scarcely

more than twice as wide as urosome 5

4. Fourth segment of second antenna twice as long as third, the two
together the same length as second segment auronitens (p. 365)

Fourth segment of second antenna one-half longer than third,

the two together half as long as second segment pyrosomatis (p. 366)

5. Head about equal in length and width ; third and fourth seg-

ments of second antenna together three-fourths as long as

second segment gemma (p. 368)

Head definitely wider than long 6

6. Fourth segment of second antenna same length as third, the two
together half as long as second segment ovatolanceolata (p. 369)

Fourth segment of second antenna distinctly longer than third,

the two together four-fifths as long as second segment vorax (p. 370)

7. Metasome broadly ovate, only one-fourth longer than wide ; third

segment abruptly narrowed to two-thirds the width of second

segment scarlata (p. 371)

Metasome elongate ovate, one-half longer than wide; third seg-

ment but little narrower than second nigromaculata (p. 372)

"Mittheil Zool. Stat. Neapel, vol. 9, p. 365, 1890.
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MALES

1. Third and fourth metasome segments as wide as head or wider

;

corneal lenses not visible in dorsal view 2

Third and fourth metasome segments definitely narrower than

head ; corneal lenses visible in dorsal view 4

2. Endopod of fourth leg a little shorter than exopod ; end segment

only three-fourths as long as two basal segments together, angusta (p. 364)

Endopod of fourth leg a little longer than exopod ; end segment

fully as long as two basal segments together 3

3. Third and fourth segments of second antenna together half as

long as second segment; apical claw half as long as fourth

segment ovatolanceolata (p, 369)

Third and fourth segments of second antenna together two-thirds

as long as second segment ; apical claw one-third as long as

fourth segment gemma (p. 368)

4. Head twice as wide as long or more ; caudal rami one-half

longer than wide or less 5

Head one-half wider than long or less ; caudal rami twice as

long as wide or more 6

5. Second antennae stout, fourth segment two and a half times

as long as the third, the two together longer than second

segment scarlata (p. 371)

Second antennae slender, fourth segment four times as long as

third, the two together as long as second segment- nigromaculata (p. 372)

6. Caudal rami one-fourth longer than wide ; first antennae less

than half as long as second pair auronitens (p. 365)

Caudal rami three times as long as wide ; first antennae three-

fourths as long as second pair pyrosomatis (p. 366)

SAPPHIRINA ANGUSTA Dana

FiGUBB 221

Sapphirina angusta Dana, United States Exploring Exi^edition, 1838-1842

(Wilkes), vol. 14, Crustacea, p. 1240, 1853, pi. 87, fig. 3, 1855.—Giesbrecht,

Fauna und Flora des Golfes Von Neapel, vol. 19, p. 619, pi. 52, 53, 54, 1892.

Occurrence.—Both sexes taken in surface tow at Station 1107,

Fish Hawk, Gulf Stream south of Nantucket.

Distribution.—Kerguelen Islands (Dana) ; tropical Atlantic

(Lubbock) ; Messina, Madagascar, coast of Argentina (Brady)

;

Malta (Thompson) ; Mediterranean, Hawaiian Islands (Giesbrecht)
;

Adriatic (Steuer, Pesta) ; California coast (Esterly) ; Malay

Archipelago (A. Scott).

Color.—Body of female almost colorless and semitransparent

;

ovaries, oviducts, and ovisacs bluish; digestive canal faintly bluish,

the color deeper in the anterior portion; young females almost per-

fectly transparent and colorless; males brilliantly iridescent

(Kathbun).

Female.—Head one-half longer than wide, narrowed anteriorly,

the entire anterior end occupied by the corneal lenses ; urosome one-

third the length of the metasome; caudal rami twice as long as wide,
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a broad and bluntly rounded process at the inner distal corner, which

extends its entire length beyond the tip of the ramus. First antenna

5-segmented, the second segment longer than the three terminal seg-

ments combined; third and fourth segments of second antenna

shorter than the second segment ; fourth

endopod shorter than the exopod, with

two apical flanged spines of equal

length. Total length, 3.25-4 mm.
Male.—Body two and one-fourth

times as long as wide; first four free

segments each wider than the head, the

second segment the widest; corneal

lenses invisible in dorsal view. End
segment of second endopod with three

inner setae, three lanceolate flanged

spines and two clawlike spines around

the tip, the largest lanceolate spine on

the outer margin, with a small second-

ary spine outside its base. Total length,

3.75-5.15 mm.
Remarks.—This species is easily rec-

ognized by its exceptional length in

comparison with its breadth and by the

broad process at the inner corner of the

caudal ramus. Judged from the dis-

tribution given above, it is evidently a

tropical form, brought up to the south-

ern limit of the present area in the Gulf Stream. Eathbun noted
great quanities of Salpa caboti in the same towing, and probably
this is the host of the species.

SAPPHIRINA AURONITENS Glaus

Figure 222

Sappliirina auronitens Glaus, Die frei lebenden Copepoden, p. 153, 1863.

—

Gies-

BEECHT, Fauna und Flora des Golfes von Neapel, vol. 19, p. 619, pis. 4,

53-54, 1892.

Occurrence.—Both sexes were obtained in a surface tow at Stations

1107 and 1108, Fish Hawk^ south of Nantucket ; both sexes also in a

surface tow on Georges Bank, September, 1874.

Distribution.—Messina (Glaus, Haeckel) ; Naples (Giesbrecht)
;

Adriatic (Steuer, Pesta) ; Indian Ocean (Thompson and Scott)

;

Malay Archipelago (A. Scott).

Color.—General body color bluish gray, finely reticulated with
black lines on the dorsal surface. The meshes of this network are

very irregular in size and shape, but are more often diamond-shaped

71937—32 25

Figure 221.

—

Sapphirina angusta:
aJ Female, dorsal ; i, second
antenna of female ; c, fourth
leg of female
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and transversely elongate. Along the frontal and lateral margins
of the head and the sides of the thoracic segments are bright red

dots, sometimes arranged in rows parallel with the margins, some-
times scattered about irregularly. Similar dots run down the median
line of the genital segment and abdomen, and there is a single

transverse row across the anal segment. Along each side of the

digestive canal in the metasome is a yellow longitudinal band, which
becomes red in the genital segment and abdomen. The pigment of

the retina and optic nerve is dark bluish green, almost black; the

appendages are bluish gray like the

body; the ovisacs are deep blue

(Rathbun).

Female.—Head two-fifths wider

than long, projecting slightly at the

posterior corners; second segment

wider than the first, with rounded

corners; third segment abruptly

narrowed to three-fourths the width

of the second segment ; fifth segment

half the width of the fourth. Caudal

rami obovate, inclined toward the

midline, with a minute aculeate spine

on the inner margin near the tip.

Fourth segment of second antenna

twice as long as third, the two to-

gether the same length as the second

segment. Fourth endopod with two unequal apical spines. Total

length, 1.75-2.15 mm.
Male.—Total length of body to greatest width as 5:3; corneal

lenses just visible in dorsal view; second metasome segment nar-

rower than first ; third segment not abruptly narrowed. End segment

of second endopod with a large lanceolate flanged spine on the outer

margin, three toothed apical spines, a curved claw at the inner distal

corner, three inner setae, and three short spines around the apex.

Total length, 1.35-2.25 mm.
Remarks.—This species is also a straggler from the Tropics in

the Gulf Stream and was taken in company with the same Salpa

as the preceding species.

SAPPHIRINA PYROSOMATIS Giesbrecht

Figure 223

Sapphirina pyrosomatis Giesbeecht, Fauna und Flora des Golfes von Neapel,

vol. 19, p. G19, pis. 4, 52-54, 1892.

Occurrence.—Both sexes were taken with the two preceding species

in a surface tow at Station 1107, Fish Hawk^ south of Nantucket ; a

Figure 222.

—

Sapphirina auronitens:

a. Female, dorsal ; 6, female, second

antenna ; c, female, fourth leg
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single female was also captured in the trawl wings at a depth of

1,058 fathoms in the same vicinity August 5, 1884.

Distribution.—Mediterranean (Giesbrecht)

.

Color.—Body colorless and more or less transparent; digestive

canal rust colored in the living copepod, according to Giesbrecht;

in the present specimens, preserved in alcohol, the digestive canal

is dark blue ; eye black. Male brilliantly iridescent, the play of colors

extending even to the caudal rami, but omitting the anal abdominal

segment. (Rathbun.)

Female.—Metasome obovate, with rather even margins; head one-

third wider than long ; corneal lenses small and well separated ; fifth

Figure 223.—/SappM'rina pyrosomatis: a. Female, dorsal ; b, female, second

antenna ; Cj female, fourth leg ; d, male, dorsal

segment one-half the width of the fourth ; the latter with a rounded

prominence on the dorsal midline at the posterior margin; caudal

rami three times as long as wide, with a minute spine on the inner

margin near the tip. Fourth segment of second antenna only one-

half longer than the third, the two together but little more than half

as long as the second segment; the two apical spines on the fourth

endopod slender and subequal. Total length, 2-2.25 mm.
Male.—Head one-third wider than long, narrowed anteriorly ; cor-

neal lenses invisible in dorsal view; second thoracic segment with

rounded epimeral plates at its posterior corners. End segment of

second endopod with one lanceolate spine, two awl-shaped spines

sparsely toothed, a long curved claw, and three small spines. Total

length, 1.75-2.15 mm.
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Remarks.—The projecting prominence on the dorsal midline of the

fourth segment is the most prominent character of the present species

and is very distinct in these preserved specimens. Giesbrecht said

that the caudal rami were at least twice as long as wide in the

Mediterranean specimens ; in these American specimens the length is

nearly three times the width, Rathbun's specimens were collected

long before those on which Giesbrecht established the species and

are the first to be reported outside of the Mediterranean.

SAPPHIRINA GEMMA Dana

FlGtTBB 224

Sapphirina gemma Dana, United States Exploring Expedition, 1838-1842

(Wilkes), vol. 14, Crustacea, p. 1252, 1853, pi. 88, figs. 1, 2, 1855.—Gibs-

BEECHT, Fauna und Flora des Golfes von Neapel, vol. 19, p. 618, pis. 3,

52-54, 1892.

Occurrence.—Both sexes were taken in surface tows at Stations 949,

1107, 1108, Fish Hawk, south of Marthas Vineyard ; eight males were

captured in a surface tow in Vineyard Sound, August 5, 1871.

Figure 224.

—

Sapphirina gemma: a. Female, dorsal ; i, female, second antenna ; c,

female, fourth leg. (From W. M. Wheeler.) d, Male, dorsal

Distribution.—New Zealand (Dana) ; Gulf of Guinea (Lubbock)

;

Nizza, Messina, Naples (Glaus) ; Malta (Thompson) ; Mediterra-

nean, tropical Atlantic (Giesbrecht) ; Adriatic (Steuer, Pesta) ; North

and South Atlantic (Brady) ; Arabian Sea (Cleve) ; Chesapeake Bay
(Wilson) ; Gulf Stream south of Nantucket (Wheeler).

Color.—Body of female dark gray with scattered red dots along

the lateral margins of the entire body, interspersed with a few black

dots; ovaries, oviducts, and ovisacs a deep greenish blue, the two
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former covering a large part of the dorsal surface of the metasome

;

appendages and caudal rami the same color as the body. In the male

the body is iridescent, showing all the colors of the rainbow, and in

addition gold and silver. (Kathbun.)

Female.—Head a little wider than long, the greatest width just

behind the center; corneal lenses invisible in dorsal view; metasome

segments squarely truncated posteriorly, with projecting corners;

fifth segment half the width of the fourth, considerably dilated

through its center; caudal rami about twice as long as wide. Third

and fourth segments of second antenna the same length, the two

together much shorter than the second segment; fourth endopod

longer than the exopod, its two apical setae subequal. Total length,

1.9-3.15 mm.
Male.—Head a little wider than long ; corneal lenses on the ventral

surface some distance behind the frontal margin; urosome nearly as

wide as metasome. Terminal segment of second endopod with three

large lanceolate flanged spines, three setae and four small spines

around the apex. Total length, 2.15-3.15 mm.
Remarks.—This is another tropical straggler coming into the area

by way of the Gulf Stream, but the eight males taken in Vineyard

Sound show that it occasionally drifts a long way out of the Gulf

Stream. Wheeler's specimens were found in company with chains of

Salpa cordiformis, and this tunicate may be taken as the probable

host of the present species.

SAPPHIRINA OVATOLANCEOLATA Dana

FiGtJKE 225

Sapphiriiia ovatolanceolata Dana, United States Exploring Expedition, 1838-

1842 (Wilkes), vol. 14, Crustacea, p. 1251, 1853, pi. 87, figs. 15-16, 1855.—

GiESBRECHT, Fauua und Flora des Golfes von Neapel, vol. 19, p. 618, pis. 1,

52-54, 1892.

Occurrence.—Several adult and two young females were taken in a

surface tow at Stations 1107 and 1108, Fish Ham^k, south of Marthas

Vineyard.

Distribution.—Kio de Janeiro (Dana) ; Messina (Gagenbaur,

Haeckel) ; Gulf of Guinea (Lubbock) ; Malay Archipelago (A.

Scott) ; Nizza (Glaus) ; Mediterranean, tropical Atlantic (Gies-

brecht) ; South Atlantic (Cleve) ; Ked Sea, Indian Ocean (Thompson

and Scott); Adriatic (Pesta).

Color.—Body of the female colorless and semitransparent, often

with flecks of reddish-brown pigment near the margins of the head,

thoracic segments, and caudal rami; ovaries, oviducts, and ovisacs

blue; digestive canal grayish blue. The male, as pictured by Gies-

brecht in his colored plate (loc. cit., pi. 1, figs. 7-8), is by far the
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most gorgeous copepod in his entire collection. The dorsal surface

is reticulated and brilliantly iridescent, the meshes filled with all the

colors of the rainbow indiscriminately arranged. In general the

head and the middle of the thorax contain the reds and yellows,

while the margins of the thorax and the urosome contain the blues

and greens. The caudal rami are not

iridescent, but are sometimes colorless and
sometimes spotted with red. (Rathbun.)

Fennale.—Head wider than long, widest

just behind the center; second segment as

wide as the first and considerably longer,

the rest of the body tapered ; caudal rami
twice as long as wide. Third and fourth

segments of second antenna the same
length, the two together half as long as the

second segment; fourth endopod longer

than the exopod, its two apical spines

equal. Total length, 2.4-2.85 mm.
Male.—Head wider than long, nar-

rowed anteriorly; corneal lenses on the

ventral surface some distance behind the

frontal margin; second antennae longer

and more slender than in the female, the

last two segments together nearly as long

as the second segment. Terminal segment

of second endopod with three large lance-

olate flanged spines, three inner setae, two

curved claws, and two small spines around the apex. Total length,

3.5-3.8 mm.
Remarks.—The present record of the species is the farthest away

from the Tropics it has thus far been found. The transfer of the

corneal lenses to the ventral surface of the head in both sexes is an

important character.

SAPPHIRINA VORAX Giesbrecht

FlGtTRE 226

SappMrina vorax Giesbrecht, Fauna uud Flora des Golfes von Neapel, vol. 19,

p. 619, pis. 3, 52-54, 1892.

Occurrence.—Taken in surface tows at Stations 925, 951, 1028, 1031,

1039, Fish Hawk, south of Marthas Vineyard in the Gulf Stream.

Distribution.—Indian Ocean (Giesbrecht) ; northern Atlantic

(Cleve) ; Mediterranean, tropical Atlantic (Giesbrecht) ;
Malay

Archipelago (Cleve).

Color.—Body of female faint yellowish white, with transparent

rounded spots near the lateral margins of each segment ; anal seg-

FiGURE 225.

—

Sapphirina ovat-

olanceolata: a. Female, dor-

sal ; &, female, second anten-

na ; c, female, fourth leg



COPEPODS OF THE WOODS HOLE REGION 371

ment and caudal rami colorless; front half of head whitish from

the presence of large white granules with transparent interspaces;

posterior half of head yellowish, with a large transparent spot near

each lateral margin ; last thoracic segment with the color only through

the center, the sides being wholly

transparent; eggs bluish white.

. Female.—Head wider than long;

corneal lenses well separated and en-

tirely visible on the frontal margin

;

first three segments as wide as the

head, fourth segment slightly nar-

rower, with a rounded projection on

the dorsal midline at the posterior

margin; caudal rami two-thirds

longer than wide. Fourth segment

of second antenna considerably long-

er than the third segment, the two

together two-thirds as long as second

segment; endopod of fourth leg

shorter than exopod, its two apical

setae very large and equal. Total

length, 1.9-2.15 mm.
Male.—Unknown.
Remarks.—The dorsal hump on

the fourth segment is similar to that

on pyrosomatis and is one of the best recognition characters

species has never before been reported from American shores.

SAPPHIRINA SCARLATA Gicsbrecht

Figure 226.

—

Sapphirina vorax: a. Fe-

male, dorsal ; b, female, second an-

tenna ; c, female, fourth leg

This

Figure 227 ; Plate 1, e

SappMHna sca/rlata Giesbrecht, Fauna und Flora des Golfes von Neapel, vol.

19, p. 620, pis. 52-54, 1892.

Ocourrence.—Both sexes were obtained from surface hauls at Sta-

tions 1107 and 1108, Fv^h Hamh, south of Marthas Vineyard.

Distribution.—Qf2i\2i^2igos Islands (Giesbrecht) ;
South Atlantic

(Cleve) ; Malay Archipelago (A. Scott) ;
California coast (Esterly).

Color.—Th% body of the female is colorless and transparent, with

bright-red spots scattered over the dorsal surface near the lateral

margins; these show no definite arrangement, and vary in size, but

are all fairly circular in outline. The male is brilliantly iridescent,

except the fifth thoracic segment, the anal segment, and the caudal

rami; the dorsal surface is reticulated, the meshes of the network

more or less angular. The yellows predominate along the margins

and the reds through the center of the metasome, while the center
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of the urosome and the posterior portion of the thoracic segments

are bluish green, deepened in places almost to black (Kathbun).

Female.—Head wider than long, widest at the posterior margin;

corneal lenses a little behind the frontal margin and in contact with

each other; first segment narrower than the head; second segment

wider than the first ; third segment abruptly narrowed to two-thirds

the width of the second segment ; fourth segment as wide as the third

;

fifth segment less than half the width of the fourth; caudal rami

twice as long as wide. Fourth endopod only half as long as exopod,

its two apical setae equal. Total length, 8-3.35 mm.

Figure 227. -Sapphirina scarlata: a. Female, dorsal ; h, female,

second antenna ; c, female, fourth leg

Male.—Head nearly twice as wide as long ; corneal lenses separated

on the frontal margin ; body behind the head regularly tapered, the

lateral margins much smoother than in the female. Terminal seg-

ment of the second endopod with two lanceolate flanged spines, a

denticulate awl-shaped spine and three small processes around the

apex. Total length, 3.^3.8 mm.
Remarks.—The broken lateral margins in the female, on account

of the varying widths of the body segments, are characteristic, as

also is the shortened fourth endopod. This is the first record of the

species from this side of the Atlantic, and like the preceding species

it comes from the Tropics by way of the Gulf Stream.

SAPPHIRINA NIGROMACULATA Oaus

Figure 228

Sapphirina nigromaculata Glaus, Die frei lebenden Copepoden, p. 152, pi. 8,

1863.—GiESBRECHT, Fauna und Flora des Golfes von Neapel, vol. 19, p. 619,

pis. 52-54, 1892.

Occurrence.—Both sexes found in abundance in a surface tow at

Stations 1107 and 1108, Fish Hawk, south of Marthas Vineyard.
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Distribution.—Messina (Claus, Haeckel) ; Canary Isles, Malta

(Thompson) ; Mediterranean, tropical Atlantic (Giesbrecht) ;
Adri-

atic (Steuer, Pesta) ; North Atlantic (Cleve) ; Red Sea, Indian Ocean
(Thompson and Scott) ; Malay Archipelago (A. Scott).

Color.—Body transparent and almost colorless, but spotted on the

dorsal surface with dark-brown pigment. The spots are arranged in

rows of five across the center of each abdominal segment, two on

each side, and one on the midline. In the genital segment the one on

the midline disappears ; in the head and first four thoracic segments

the color spots are more numerous, but are irregularly arranged and
of different sizes. In the female the spots on the urosome are lacking,

but those on the metasome are still distinct after 45 years in alcohol.

Female.—Head one-half wider than long, widest at the posterior

margin ; first and second thoracic segments as wide as the head ; third

and fourth segments tapered regularly backward; fifth segment

FiGORB 228.

—

SappMrina nigromaculata: a. Female, dorsal (drawn by Rath-
bun) ; b, male, dorsal ; c, female, second antenna ; d, female, fourth leg

abruptly narrowed to half the width of the fourth; caudal rami

twice as long as wide. Fourth segment of second antenna three

times as long as the third segment, the two together the same length

as the second segment. The endopod of the fourth leg not half so

long as the exopod, its two apical spines equal and very slender.

Total length, 1.9-2 mm.
Male.—Head twice as wide as long; corneal lenses visible on the

frontal margin in dorsal view. The two terminal segments of the

second antenna are together about one-fourth longer than the second

segment ; the terminal segment of the second endopod has two lanceo-

late flanged spines, one awl-shaped dentate spine, and two small

spines around the apex. Total length, 2.05-2.45 mm.
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Remarks.—^When alive this species may be recognized by its spots,

which still persist in preserved material, and also by the great reduc-

tion in size of the fourth endopods. The species has never before

been rejDorted from our American shores, and though found in

greater numbers than some of the preceding species, it is probably

like them a mere straggler from the south.

Genus COPILIA Dana, 1849

Body of female transparent and strongly depressed; head fused

with first segment, squarely truncated anteriorly, with a pair of knob-

like corneal lenses near the corners. Posterior margin of fourth

segment with a stout median spine pointed backward; urosome

4-segmented, the genital segment being divided by a median groove

;

caudal rami much longer than the urosome. First antennae 6-seg-

mented; second antennae 4-segmented; rami of first three pairs of

legs and exopod of fourth pair 3-segmented; fourth endopod 1-seg-

mented; fifth leg uniramose, 1-segmented.

The male is very similar to the male of Sapphirina; head sepa-

rated from first segment, without corneal lenses; body segments

widened and flattened; posterior margin of fourth segment with a

median knob ; urosome 5-segmented ; caudal rami rodlike and shorter

than in female. A single species.

COPILLA. MIRABILIS Dana

Figure 229

Copilia mirabilis Dana, United States Exploring Expedition, 1838-1842

(Wilkes), vol. 14, Crustacea, p. 1232, 1853 pi. 86, 1855.—Bbady, Voyage of

H. M. S. Challenger, vol. 8, pt. 23, Copepoda, p. 117, pi. 53, 1883.

Occurrence.—Taken in a surface tow at Station 2223, Albatross^

south of Nantucket.

Distribution.—Kingsmill Islands, Pacific (Dana) ; Cape Verde

Islands (Lubbock) ; North Atlantic (Brady, Cleve) ; Canary Islands,

Malta (Thompson) ; Indian Ocean, Pacific (Giesbrecht) ; Malay

Archipelago (Cleve) ; Mediterranean, Gulf of Suez, Ked Sea

(Thompson and Scott).

Color.—Body as transparent and colorles,s as glass, the only pig-

ment appearing in the unpaired eye, which is ruby red.

Female.—Head quadrangular, widened posteriorly, with reentrant

lateral margins and as long as the rest of the body excluding the

caudal rami; third and fourth segments each with a median dorsal

spine. Posterior margins of urosome segments denticulate; anal

segment twice as long a^ the rest of the urosome and somewhat di-

lated distally; caudal rami linear, half as long as the body, diver-
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gent, with very short apical setae. Second antenna with a stout

apical claw; spine on second segment of this antenna furcate; fifth

legs two small knobs, each with a single apical seta. Total length,

3.25-3.5 mm.

FiGDRB 229.

—

Copilia mira'bilis: a, Female, dorsal; 6, male,

dorsal ; c, male, fourth leg (after Brady)

Male.—Head separated from first segment; first and second free

segments wider than the head, the rest of the body tapered back-

ward; second antenna very slender, the proportionate lengths of its

segments as 9:8:5:8; spine on inner margin of second segment

falcate and unbranched. Total length, 5.25-5.5 mm.

Family ERGASILIDAE

Genus ERGASILUS Nordmann, 1832

Body cyclopslike, narrowed posteriorly; head sometime^ fused

with, sometimes separated from, the first segment; urosome 4-seg-

mented in female, 5-segmented in male, one-third as long as meta-

some or less; caudal rami short. First antennae 6-segmented; sec-

ond antennae 3-segmented, the apical claw greatly enlarged and

used for prehension; mouth parts removed some distance behind

the second antennae; mandibles setose; maxillipeds entirely lacking

in the female, present and strongly developed in the male. Rami of

first four pairs of legs 3-segmented, except the fourth exopods, which

are sometimes 1- or 2-segmented; fifth legs uniramose, 1-segmented,

rarely obsolete. Two ovisacs, eggs small and numerous. Females

parasitic on the gills of fish, males free swimmers; found in both

fresh and salt water.
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KEY TO THE SPECIES (FEMALES)

1. Exopod of fourth leg 3-segmentecl ; second antenna without

Sleeves, claw not toothed 2

Exopod of fourth leg 2-segmented ; second antenna with large

sleeves inclosing bases of second and third segments manicatus (p. 376)

Exopod of fourth leg 1-segmented ; terminal claw of second an-

tenna with several small teeth near base of inner margin, labracis (p. 377)

2. Basal segment of second antenna with convex outer margin,

much wider than second segment ; apical claw with smooth

inner margin ^" centrarchldarum p. 377)

Basal segment of second antenna with straight outer margin,

much narrower and shorter than second segment ; apical claw

with large inner tooth funduli (p. 378)

ERGASILUS MANICATUS Wilson

FlGUKE 230

Ergasilus manicatus Wilson, Proc. U. S. Nat. Mus., vol. 39, p. 337, pi. 44, 1911.

Occurrence.—Females found abundantly on the gills of the silver-

sides minnow {Menidia notata) and the 2-spined stickleback {Gas-

terosteus hispinosus) , everywhere within the present area.

Dist7'{butio7i.—Not reported outside of the Woods Hole area.

Color.—The adult females are

a uniform milky white, the only

spot of pigment being the eye,

which is ruby-red; eggs also

white until almost ready to

hatch.

Female.—Head fused with

first segment, the two a little

longer than wide, the antennal

area projecting from the center

of the anterior margin ; urosome

one-fourth as long as metasome

;

genital segment barrel-shaped;

caudal rami wider than long.

Each of the first two segments of the second antennae prolonged into

a rounded puff sleeve, enclosing the base of the next segment; ter-

minal segment a stout claw with a blunt tooth on the inner margin

near the base ; fifth legs each a tiny knob tipped with one seta. Total

length, 0.65-0.85 mm.
Male.—Unknown.
Remarks.—This species was first discovered by Rathbun, who

made a series of drawings showing its distinctive characters; these

were turned over to the present author and published in the reference

given above.

Figure 230.

—

Ergasilus manicatws: a,

male, dorsal ; b, female, fourth leg

Fe-



COPEPODS OP THE WOODS HOLE REGION 377

ERGASILUS LABRACIS Krffyer

FlQXJBEJ 231

Ergasilus labracis Kr0teb, Naturh. Tidsskrift, ser. 3, vol. 2, p. 303, pi. 11, fig. 2,

1863.—Wilson, Proc. U. S. Nat. Mus., vol. 39, p. 329, pi. 41, 1911.

Occurrence.—Found often in great abundance on the gills of the

striped bass {Roceus lineatus) at Woods Hole.

Distribution.—Baltimore, Md. (Kr0yer) ; Philadelphia fish mar-

kets (Leidy) ; Washington, D. C, fish markets (Dr. H. M. Smith)

;

Franklin, Va. (Worth).

Color.—Mature females are milky white on the dorsal surface

and opaque, young females have a bluish tinge and are more trans-

parent; both show a varie-

gated pattern of blue pigment

dots along the center of the

ventral surface on either side

of the midline.

Female.—Head fused with

first segment, the two more
than half the entire length,

projecting a little anteriorly

and almost squarely truncated

posteriorly
;

genital segment

as wide as the fifth segment

and as long as the abdomen
and caudal rami together.

Basal segment of second antenna swollen to twice the width of the

second segment, apical claw with several small teeth on the inner

margin near the base. Exopod of fourth leg made up of a single

segment ; each fifth leg lacking but replaced by a single seta. Total

length, 1-1.25 mm.
Male.—Unknown.
Remarks.—This species is apparently confined to the striped bass,

upon which it may be found in almost any fish market along the

entire Atlantic coast.

ERGASILUS CENTRARCHroARUM Wright

Figure 232

Ergasilus centrarchidarum Wright, Proc. Can. Inst., new ser., vol. 1, p. 243, pi.

1, 1882.—Wilson, Proc. U. S. Nat. Mus., vol. 39, p. 331, pi. 42, figs. 50-58,

1911.

Occurrence.—Females were obtained from the gills of the smelt

{Osmerus mordax)., in the vicinity of Woods Hole by Vinal Edwards.

Figure 231.

—

Err/asilus lairacis: a. Female, dor-

sal ; J), female, fourth leg
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Distribution.—Lake Maxinkuckee, Lake Winona, Ind. (Wilson)

;

Canadian lakes and ponds (Wright) ; Mississippi River at Fairport,

Iowa, Lake Erie (Wilson).

Color.—Body a clear cartilage color, translucent in young females,

opaque in adults; ovaries and oviducts opaque white. Eggs white

when first extruded, but acquiring blue pigment gradually until

when ready to hatch the entire ovisacs appear blue. Eye red or

reddish.

Female.—Head fused with first segment, the two four-fifths of

the body length and covering the rest of the metasome in dorsal

view; fifth segment very short and narrow; urosome one-fourth as

long as metasome; genital segment barrel-shaped; caudal rami as

long as anal segment. Basal segment of second antenna swollen to

twice the diameter of the second segment, the apical claw with a

FiGUKB 232.

—

Ergasilus centrarchidarum:
a. Female, dorsal ; b, female, fourth
leg

FiGDRB 233.

—

Ergasilus funduli: a. Fe-

male, lateral (after Kr0yer) ; 6_, fe-

male, second antenna

smooth inner margin. Exopod of fourth leg 3-segmented; each

fifth leg lacking but replaced by a single seta. Total length,

0.8-0.9 mm.
Male.—Unknown.
Remarks.—This is almost entirely a fresh-water species, and, as

its name implies, it infests practically every species of fish belonging

to the family Centrarchidae.

ERGASILUS FUNDULI Krf(yer

FlQUBB 233

Ergasilus funduli Kr0yer, Naturh. Tidsskrift, ser. 3, vol. 2, p. 228, pi. 11,

1863.—Wilson, Proc. U. S. Nat. Mus., vol. 39, p. 328, 1911.

Occurrence.—Found very rarely on the common mummichog
(Fundulus heteroclitus)

.

Distribution.—New Orleans, La. (Kr0yer).

Color.—Unknown.
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Female.—Head fused with first segment, the two two-thirds the

body length, the antennal area projecting from the center of the

.frontal margin, and separated from the rest of the head by a well-

defined groove, Urosome only one-eighth as long as metasome;

genital segment oval, narrowed anteriorly; caudal rami as wide as

long; apical setae very unequal. Second segment of second an-

tenna much wider than the first, with a large lobe on the outer mar-

gin and a smaller one on the inner margin, apical claw with a tooth

at the center of the inner margin. Ovisacs as long as the body,

spindle-shaped. Total length, 0.7 mm.
Male.—Unknown.
Remarks.—This species is apparently confined to the mummichogs,

and is not at all abundant, a long search for it resulting in a single

badly mutilated specimen.

Family BOMOLOCHIDAE

Genus TUCCA Kr^yer, 1837

Body made up of a small cephalothorax joined by a short neck

to an inflated thoracic trunk, to which is attached posteriorly a short

urosome. Cephalothorax inflated dorsally, deeply hollowed ven-

trally, with a lobed wing on each lateral margin. First antennae

4-segmented; second antennae 3-segmented, end segment covered

with rows of short spines and tipped with curved claws. Mouth
parts at the bottom of the ventral depression of the head; rami of

first legs widened and 3-segmented, of the second legs 2-segmented;

exopods of third and fourth legs 2-segmented, endopods 1-seg-

mented ; fifth legs lacking in the female, unirampse and 1-segmented

in the male. Ovisacs cylindrical, eggs minute and exceptionally

numerous.
KET TO THE SPECIES (FEMAT.KS)

1. Posterior margin of thoracic trunlj distinctly 3-lobed, not over-

hanging or concealing the urosome impressus (p. 379)

Posterior margin of thoracic trunk smoothly rounded, but over-

hanging and entirely concealing the urosome corpulentus (p. 380)

TUCCA IMPRESSUS Krfjyer

Figure 234

Tucca impressus Ke0ter, Naturh. Tidsskrift, vol. 1, p. 479, pi. 5, fig. 2, 1837.

—

Wilson, Proc. U. S. Nat. Mus., vol. 39, p. 354, pis. 48-49, 1911.

Occurrence.—On the pectoral and dorsal fins of the swellfish

{Chilomycterus schoepfl), at Woods Hole.

DistHhution.—Danish West Indies on Diodon hystrix (Kr0yer)
;

west coast of Africa on Diodon (Nordmann) ; Beaufort, N. C., on
CMlomycteTUs (Wilson).



380 BULLETIN 15 8, UNITED STATES NATIONAL MUSEUM

Color.—When alive a light cartilage gray, when preserved, any
color from dirty white to dark grayish brown, according to the kind

of preservative used.

Female.—Cephalic segment small and hemispherical, flattened

ventrally; each lateral wing wide and divided at the center into

two lobes; neck short, formed of the second segment; third, fourth,

and fifth segments much wider than the cephalic segment and so

much inflated that the thickness nearly equals the width, with con-

cave lateral margins and evenly rounded corners. Third and fourth

legs in pits on the ventral surface

of the trunk; four similar pits on

the dorsal surface immediately

above these ventral ones; fifth legs

lacking; genital segment small,

forming with the single abdominal

segment a triangle; caudal rami

attached to the ventral surface of

the abdomen. Total length, 1.5-1.7

mm.
Male.—Cephalic segment as wide

as the trunk, its lateral wings not
FIGURE 234.-rucca im^ressuB- a Fe-

j ^^^ urosome relatively larger
male, dorsal ; &, female, fourth leg '

. .

than in the female ; trunk elliptical,

with convex lateral margins ; third and fourth legs larger ; fifth legs

present on the posterior margin of the trunk, each 1-segmented with

three apical setae. Genital segment half the width of the trunk,

with a stout hook on the ventral surface at each posterior corner;

caudal rami longer than in the female. Total length, 1.2-1.3 mm.
Remarks.—This is a fairly common parasite on the southern puf-

fer, and is always found on the fins ; it can be recognized by the four

pits on the dorsal and ventral surfaces and the three lobes at the

posterior end of the trunk in the female.

TUCCA CORPULENTUS Wilson

FiGUEB 235

Tucca corpulentus Wilson, Proc. U. S. Nat. Mus., vol. 39, p. 358, pis. 49, 50, 1911.

Occurrence.—Found upon the fins of the northern puffer {Sphoe-

roides maxyulatus) caj)tured off Marthas Vineyard.

Distribution.—Found only in the present area.

Color.—The preserved specimens were a uniform gray.

Female.—Cephalic segment with its wings divided into four lobes

instead of two ; trunk swollen almost into a sphere, as wide as long,

with no pits on dorsal or ventral surfaces
;
posterior margin without

lobes but overhanging the urosome and completely hiding it in dorsal
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view. Second segment of mandibles with a large spine on its poste-

rior margin near the distal end; apical claw of maxillipeds trans-

versely corrugated. Total length, 2-2.3 mm.
Male .—Unknown.

FiGDRB 235.

—

Tucca corpulentus: a. Female, dorsal; i,

female, fourth leg

Bemarks.—This can be distinguished from the preceding species

by its larger size, by the fact that the trunk conceals the urosome

in dorsal view, and by the absence of pits on dorsal and ventral

surfaces.

Genus BOMOLOCHUS Nordmann, 1832

Body cyclopoid; head fused with first segment and enlarged, the

rest of the metasome tapered regularly backward; urosome 4-seg-

mented in both sexes; genital segment enlarged but little, lobed at

posterior corners in the male; caudal rami short and wide. First

antennae 6-segmented, the three basal segments fused in the female,

widened, and fringed with a row of flattened setae ; second antennae

4-segmented ; maxillipeds in female turned forward outside the other

mouth parts and more or less fused with the head, the apical claw

S-shaped, in the male normally placed. Endopod of first leg 3-seg-

mented, exopod 1-, 2-, or 3-segmented ; endopods of second, third, and

fourth legs 3-segmented, exopods 3- or 4-segmented; fifth legs uni-

ramose, 2- or 3-segmented. Both sexes parasitic on gills of fishes in

fresh or salt water.

KEY TO THE SPECIES (FEMALES)

1. Exopods of second, tliird, and fourth legs 4-segmented ; both

rami of first legs 2-segmented; fifth leg 2-segmented teres (p. 381)

Exopods of second, third, and fourth legs 3-segmented; both

rami of first legs 3-segmented ; fifth leg 3-segmented.

albidus, new species (p. 382)

BOMOLOCHUS TERES Wilson

Plate 23, a, h

BomolocJms teres Wilson, Proc. U. S. Nat. Mus., vol. 39, p. 379, pi. 59, 1911.

Occurrence.—Many females from the gills of the common men-

haden {Brevoortia tyram/nus) at Woods Hole.

71937—32 26
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Distribution.—Not found outside the present area.

Color.—Dorsal surface light brown, often with a greenish tinge,

ventral surface j)aler and yellow.

Female.—Cephalic segment semielliptical, one-half wider than

long; bases of first antennae wholly visible in dorsal view; meta-

some regularly tapered; posterior margin of fourth segment only

half the width of anterior margin; urosome two-thirds as long as

metasome; caudal rami narrow cylindrical, twice as long as wide.

Exopods of second, third, and fourth legs 4-segmented, their outer

spines dentate and flagellate ; fifth leg 2-segmented, end segment four

times as long as wide, with one outer and three unequal apical setae.

Total length, 2-2.15 mm.
Male.—Unknown.
Rennarks.—This is a rare species, which may be recognized by the

4-segmented exopods of the" second, third, and fourth legs.

BOMOLOCHUS ALBIDUS, new species

Plate 23, e-;

Occurrence.—Found abundantly in the gill chambers of nearly

every goosefish {Lofhius piscatorius) examined at Woods Hole.

They are fastened to the skin in the little pocket above each pelvic

fin, but do not appear elsewhere. A single female (U.S.N.M.

No. 60589) is made the species holotype; the others become para-

types with U.S.N.M. No. 60590.

Color.—Body white and opaque, without pigment ; eggs also white

;

no eye visible.

Female.—Cephalic segment strongly arched dorsally and trans-

versely elliptical, three-fifths as long as wide ; basal half of first an-

tennae entirely concealed in dorsal view. Second and third metasome

segments about the same width, which is a little narrower than the

head; fourth segment abruptly reduced to half the width of the

third; fifth segment considerably widened at the center through the

bases of the fifth legs and about as wide as the fourth segment. Uro-

some about half the length of the metasome
;
genital segment widest

at the center and nearly as wide as long. The three abdominal seg-

ments the same width and length, with convex lateral margins;

caudal rami half the length of the anal segment, narrowed posteri-

orly, close together and parallel with each other. The inner ter-

minal seta is the longest and is about equal in length to the urosome.

Ovisacs slender and cylindrical, with bluntly rounded ends, and
nearly twice the length of the urosome.

First antennae long and slender, basal portion not much enlarged

and bent at almost an exact right angle. Third segment of second

antenna considerably enlarged but not so long as the basal segment;
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its surface is roughened by the usual rows of spines, and from near

the outer distal corner projects a peculiar foot-shaped process, with

a prominent heel and two stout setae for toes. The distal segment

terminates in five curved claws of varying lengths and a large

rounded process covered with spines.

The mandibles are slender, turned back beneath the upper lip, and

tipped with a short and slender spine, minutely denticulate along

each lateral margin. The three setae of each first maxilla vary

greatly in size, the inner one being three times the length of the

outer, while the middle one is halfway between the other two. Tlie

basal segment of the second maxilla is stout and inclined backward;

the second segment is comparatively small and is terminated by two

blunt spines, about the same length and minutely denticulate along

their anterior margin. The maxillipeds have a slender basal seg-

ment, carrying on its inner margin a short and blunt papilla, tipped

with a tuft of short cilia. The terminal claw is very long and

slender and is bent into the shape of the letter S, with a short and

weak plumose seta on the ventral surface at the base.

The first legs are moderately widened, each ramus 3-segmented,

its terminal segment armed with five flattened plumose setae. The
three following pairs of legs have 3-segmented rami, the endopods

of the third and fourth pairs quite slender, with elongate terminal

segments. The fifth legs are uniramose and 3-segmented, the ter-

minal segment longer than the two basal segments combined, and

armed distally with four unequal nonplumose setae. Total length,

1.8-2.1 mm.
Male.—Unknown.
Remarks.—This species can be identified by the enlarged third

segment of the second antenna, with its foot-shaped process, and by

the papilla on the inner margin of the basal segment of the maxilli-

peds. When alive these copepods are very active and move about

over the inner surface of the pocket with ease and rapidity. They
are easy to find since their white color stands out in contrast to that

of the fish's skin. Extensive search has failed to reveal a single

male.

Genus ARTACOLAX Wilson, 1908

Head fused with the first segment and much wider than long;

second segment free, third and fourth segments fused and overlap-

ping the fifth segment dorsally ; fifth segment free and abruptly nar-

rowed to half the width of the fused third and fourth segments, or

less. Urosome 4-segmented in the female, 3-segmented in the only

known male
;
genital segment enlarged but little ; caudal rami short.

First antennae 6-segmented; second antennae 3-segmented, with

stout apical claws; maxillipeds turned forward outside the other
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mouth parts. First legs with 1-segmented exopod and 2- or 3-seg-

mented endopod ; rami of three following pairs of legs 3-segmented

;

fifth legs uniramose, 2-segmented. A single species.

ARTACOLAX SAETIGER Wilson

FiGUEE 236

Artacolax saetiger Wilson, Proe. U. S. Nat. Mus., vol. 39, p. 361, pi. 51, 1911.

Occurrence.—Found on the gills of the flying fish {Exocoetus voli-

tans) taken at Woods Hole.

Disrihution.—Not found outside the present area.

Color.—Body a rich seal brown,
uniform over the entire dorsal sur-

face, paler and somewhat yellowish

on the ventral surface ; eye invisible

;

eggs white.

. Female.—Cephalic segment semi-

elliptical, posterior margin straight,

anterior margin unevenly rounded,

length to width as 7 : 10 ; third and
fourth segments also semielliptical,

much narrower than the cephalic

segment, length to width as 2:3.

Sides of genital segment straight;

abdomen considerably narrowed

posteriorly ; caudal rami quadrangu-

lar, as wide as long. Each first

antenna armed at its base with a

chitin plate split into three finger-

like processes; apical claw of

maxillipeds armed with two huge plumose setae ; terminal segment of

fifth leg twice as long as basal segment and armed with four apical

setae. Total length, 2 mm.
Male.—Unknown.
Remarks.—This species can be recognized by the tripartite chitin

plate projecting from the frontal margin of the base of each first

antenna. Only a few flying fishes have been examined for this

parasite, and it may be more common than would be inferred from

the above account.

Family TAENIACANTHIDAE

Genus ANCHISTROTOS Brian, 1906

Body cyclopoid; head fused with the first segment, much larger

than any of the free segments, with a small rostral projection at

the center of the frontal margin. Urosome one-third the length of

Figure 236.

—

Artacolax saetiger:

Female, dorsal ; h, female, fifth leg

a.
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the metasome, 5-segmented in the female; genital segment enlarged

but little; abdomen tapered considerably; caudal rami short, nar-

row, divergent. First antennae 6-segmented; second antennae 3-

segmented, with large terminal claws; maxillipeds in normal posi-

tion behind the other mouth parts. Kami of first legs 1-segmented,

of the three following pairs 3-segmented; fifth legs uniramose, 1-

segmented. A single species.

ANCHISTROTOS OCCIDENTALIS Wilson

Figure 237

Anchistrotos occidentalis Wilson, Proc. U. S. Nat. Mus., vol. 64, art. 17, p. 6,

pi. 2, figs. 10-18, 1924.

Occurrence.—Taken from the gills of the orange file fish {Alutera

schoepfii) at Woods Hole.

Distribution.—Not found outside the present area.

Color.—B o d y a uniform yellowish

white, becoming tinged with brown in

preservatives; eye invisible; eggs white.

Female.— Cephalic segment strongly

arched dorsally and reentrant ventrally;

fifth segment widened through the bases

of the fifth legs and considerably wider

than the genital segment. Of the four

abdominal segments the basal one is the

longest and the third one is the shortest;

the caudal rami are widely separated

and divergent, each with two unequal

apical setae. The corrugated area forms

a fingerlike process on the outer margin
of the end segment of the second an-

tenna; the terminal claw of the max-
illipeds is long, slender, and sickle-

shaped; the fifth legs are spatulate, with four apical setae. Total

length, 1.75 mm.
Male.—Unknown.
Remarks.—This parasite, like its host, is evidently a straggler from

farther south, and will only be found in very limited numbers.

Suborder NOTODELPHYOIDA
Fifth thoracic segment forming in the male a movable articulation

with the fourth, but firmly attached to the sixth. In the female

there is usually no movable articulation, the segments of both

metasome and urosome in this region being rigidly fused and sup-

porting on their dorsal surface an incubatory pouch. The excep-

tional females that bear normal ovisacs are articulated like the

Figure 237.

—

Anchistrotos oc-

cidentalis: a. Female, dor-

sal ; b, female, fifth leg



386 BULLETIN" 15 8, UNITED STATES NATIONAL MUSEUM

males. Urosome cylindrical and considerably narrower than the

metasome; eggs usually received into an incubatory pouch and not

carried in external ovisacs. First antennae short, made up of few

segments, both of them prehensile in the male; second antennae

without an exopod and distinctly prehensile, with one or more apical

claws. First four pairs of legs usually biramose, sometimes unira-

mose, one or more pairs often lacking; fifth legs uniramose, 1- or 2-

segmented. Living either as commensals within the body of ascid-

ians and other invertebrates, or as parasites upon their outer surface.

Remctfrhs.—Every genus belonging to this group is either para-

sitic or commensal, and at least 80 per cent of them live within

ascidians. As a result of this mode of life most of them are pro-

foundly modified in body form and in the structure of the various

appendages. This modification, however, has not been carried far

enough to destroy the systematic value of the appendages, and they

still afford the best means of identification. But it has resulted in

a marked sexual dimorphism; the great majority of the males retain

throughout life the ability to swim about freely, while the females

on reaching maturity become confined to the body of their host.

The male accordingly retains most of the characteristics of free

swimmers, and the female loses them to a greater or less degree.

Consequently the sexes must be separated in the key (Appendix B,

p. 598) with but few exceptions, and in more than half of the genera

the male unfortunately still remains unlaiown.

During the years from 1864 to 1880 Hesse established many new
genera among these ascidian commensals, but both his descriptions

and the accompanying figures were so inaccurate and contradictory

as to possess almost no systematic value. Many of his genera be-

come mere historical curiosities, as Chatton and Brement have well

pointed out, but the fact still remains that if any of them become

capable of recognition, as has already happened in many instances,

they must retain the names he gave them. For this reason alone,

and not because they are regarded as being at present valid, they are

located exactly according to the characters he gave them.

Family NOTODELPHYIDAE

Genus NOTODELPHYS Allman, 1847

Head fused with first segment, second and third segments free and
separated by deep lateral sinuses; fourth and fifth segments fused,

dilated laterally and strongly arched dorsally to form brood pouch.

Urosome narrow cylindrical, 5-segmented; genital segment not en-

larged in female but swollen in male ; caudal rami much longer than
wide, ciliated on both lateral margins. First antennae 15-segmented

;
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second antennae 3-segmented, prehensile; rami of first four pairs of

legs 3-segmented; fifth legs uniramose, 2-segmented. A single spe-

j
cies in the present area.

r NOTODELPHYS AGIUS Thorell

FlGTJBE 238

Notodelphys agilis Thoeell, Kongl. Vet. Akad. Handl., vol. 3, no. 8, p. 40, pis. 4,

5, 1859.—Saes, Crustacea of Norway, vol. 8, p. 35, pi. 17, fig. 3, 1921.

Occurrence.—Three females from
Ascidia 'parallelogramma at Woods Hole,

1925.

Distribution.—C oast of Bohusliin
(Thorell) ; British Isles (Brady) ; coast

of France (Canu) ; Bay of Fundy (U. S.

National Museum).
Color.—Body transparent with a whitish

tinge, the ripe ova dark reddish brown ; eye

ruby-red.

Female.—Incubatory pouch oval in dor-

sal outline, widened posteriorly; caudal

rami almost five times as long as wide, the

outer seta attached to a small protuberance

at the center of the outer margin. Prox-
imal segment of fifth legs broad and smooth,

without cilia, its outer margin bearing a

digitiform process tipped with a filiform

seta. Distal segment not constricted at its base, irregularly pent-

agonal, with a slender apical seta and a shorter one at the inner distal

corner. Total length, 3.4^3.6 mm.
Male.—Unknown.
Remarks.—This species is most easily distinguished by the form

and armature of the caudal rami, the outer seta being almost at the

center of the outer margin. The inner margin of these rami is often

destitute of the usual cilia, which is exceptional for the genus.

Family DOROPYGIDAE

Genus DOROPYGUS Thorell, 1859

Body in the female distinctly compressed laterally and curved
ventrally, in the male cylindrical and tapered posteriorly; head and
first three thoracic segments distinctly separated; fourth and fifth

segments fused into a huge incubatory pouch, produced gibbously

backward, overlapping the genital segment. The caudal rami are

elongate, narrowed, and sometimes coiled distally. First antennae
8- or 9-segmented, the two basal segments very broad ; second anten-

FiGURE 2 3 8.— Notodelphys
agilis: a. Female, dorsal

(after Sars) ; b, female,

fifth leg
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nae 3-segmented, prehensile; rami of first four pairs of legs 3-seg-

mented, the two terminal segments of the third endopod sometimes

fused; fifth legs uniramose, 2-segmented.

KEY TO THE SPECIES (FEMALES)

1. Urosome nearly in line with metasome ; second antenna wide

and flattened, its second segment as wide as long.

laticornis, new species (p. 388)

Urosome at right angles to metasome ; second antenna narrow

and cylindrical, its second segment twice as long as wide— pulex (p. 389)

DOROPYGUS LATICORNIS. new species

Plates 1, c; 24

Occwnfence.—Both sexes were taken from the branchial cavity of

Molgula manhattensls at Woods Hole, July, 1924. One of the fe-

males is made the holotype of the new species with U.S.N.M. No.

56570; the other females and a male become paratypes, with U.S.N.M.

No. 56571.

Color.—Body yellowish white, the ova in the incubatory pouch dark

yellow; eye dark ruby-red.

Female.—Head turned downward, the sides of the carapace over-

lapping the first segment and reaching the second segment ; the first

thoracic segment the shortest, the second and third segments increas-

ing in length; the incubatory pouch not much inflated dorsally and

broadly rounded posteriorly, produced backward on the dorsal sur-

face of the genital segment beyond the center of the latter; eggs

rather large and few in number. Urosome slender, 4-segmented, the

genital segment longer than any of the abdominal segments, but no

wider ; the three abdominal segments about the same length, but ta-

pered in width; anal segment notched at the center of its posterior

margin. Caudal rami slender, nearly twice the length of the anal

segment, five times as long as their basal width, each with two minute

spines at its tip, the lateral margins smooth.

First antennae 9-segmented, the two basal segments twice as wide

as long, the next four segments tapering regularly, the last three seg-

ments about the same width, all except the first basal segment heavily

armed with setae. Second antennae much widened and flattened,

the basal segment enlarged at its distal end, with a rounded knob

bearing a short spine on the inner corner. The second segment is a

little wider than long, the inner margin strongly convex at the proxi-

mal end. Between this convexity and the one on the distal end of

the basal segment is a deep triangular notch, which stands out con-

spicuously when examining the antenna. The end segment is two

and a half times as long as wide and is tipped with a stout curved

claw and a seta.
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In the second legs the two terminal segments of the endopod are

fused with no trace of a groove between them, but with a transverse

row of spinules where the groove should be, similar to those along

the distal margins of the other segments in both rami. These two

second-leg rami are about equal in length, the endopod with four

apical, one outer, and five inner setae, the exopod with two apical,

six outer, and five inner setae.

In the fifth leg the basal segment is one-half wider than the ter-

minal and carries at the center of its inner margin a short filiform

seta thickened at its base. The distal segment is four times as long

as wide, slightly narrowed distally, with four small denticles on the

outside margin near the tip. The end is obliquely truncated, with a

short spine at the outer corner and a long curved seta at the inner

corner. Total length, 2-2.5 mm.
Male.—Body slender and cylindrical, but curved ventrally like that

of the female; head separated from the first segment, wider than

long, with rounded lobes at the posterior corners. First thoracic

segment very short and only two-thirds as wide as the head ; second,

third, and fourth segments about the same length, which is twice

that of the first segment, and tapering regularly backward; fifth

segment the same length as the first and narrower than the fourth.

Urosome 5-segmented, tapered regularly backward; anal segment

with a small notch at the center of the posterior margin ; caudal rami

as long as the last two segments combined, slender, slightly curved

like parenthesis marks, each with two minute apical spines. An-
tennae, mouth parts, and swimming legs similar to those of the fe-

male. Total length, 0.75 mm.
Remarks.—This species can be most easily recognized by the struc-

ture of the second antennae and the fifth legs. The ascidian that

serves as its host is fairly abundant around Woods Hole, and there is

every reason to believe that further examination would reveal not

only this but also other commensals. This is one of the directions in

which the search for copepods within the present area has been com-

paratively quite limited; hence the prospects for further efforts are

exceptionally good.

DOROPYGUS PULEX Thorell

FiGiXBE 239

Doropygus pulex Thobkt.t., Kongl. Vet. Akad. Handl., vol. 3, no. 8, p. 46, pi. 6,

1859.

Occurrence.—Two females were obtained from a Molgula papillosa

Verrill, dredged in 6 fathoms off Marthas Vineyard on a stony

bottom.

Distribution.—Mediterranean (Brian, Buchholz) ; coast of France

(Canu, Hesse) ; Bohusliin (Aurivillius) ; British seas (T. Scott)
;

Arctic Ocean (Thorell).
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Color.—Body opaque and brownish white; digestive tract reddish

yellow; ova dark green; eye ruby red.

Female.—Body strongly compressed, highly arched dorsally;

fourth and fifth segments raised but little above the third segment,

but carried backward far behind the genital segment. Sometimes

the posterior end is turned downward and forward pushing the

urosome forward until its tip falls beneath the head. Urosome only

a third or a fourth as long as the metasome, and usually turned

down at right angles to the latter. First antennae 10-segmented,

the second segment enlarged and densely setose, the last four seg-

ments turned forward; second antenna cylindrical, its second seg-

ment twice as long as wide. Basal segment of fifth leg wider and

three-fourths as long as the terminal segment, without a seta on

its inner margin. Terminal segment three times as long as wide.

FiGUKH 239.

—

Doropygus pulex: a. Female, lateral (after Tho-

rell) ; b, male, lateral; c, male, fifth leg; d, female, fifth leg

with four small spines on the outer margin near the distal end ; the

tip is rounded, without the long filiform seta at the outer corner

and the short spine inside of it. Total length, 3-4 mm.
Male.—Body slender, the body axis nearly straight and not curved

ventrally; first and fifth segments very short; second segment twice

the length of the first; third and fourth segments twice the length

of the second. Urosome 5-segmented, the first and second abdominal

segments the same length, each longer than the genital segment and

also longer than either of the last two segments. Anal segment

very short ; caudal rami rather stout, as long as the last two segments

combined, each with two minute apical spines. Total length,

1.45-1.6 mm.
Remarks.—This species has been found in several different hosts.

It seems to develop a larger size in the Mediterranean than in the

colder oceans. The fact that the urosome is always turned at least

at right angles to the metasome, and sometimes even inclined for-

w^ard, is sufficient to distinguish this from the preceding species.
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Family BOTRYLLOPHILIDAE

Genus BLAKEANUS Wilson, 1921

Head and first four segments of metasome completely fused and

strongly vaulted dorsally; antennae, mouth parts, and four pairs of

swimming legs packed closely together in a long groove on the ven-

tral surface, surrounded by a raised lip or margin; fifth segment

abruptly narrowed and depressed; fifth legs hornlike, on the sides

of the segment. Urosome shorter than metasome, 5-segmented; two

ovisacs attached to dorsal surface of genital segment; caudal rami

flattened laterally and curved dorsally. First antennae 4-segmented

;

second antennae 3-segmented; rami of first three pairs of legs, and

the exopod of the fourth pair 3-segmented; fourth endopod 2-seg-

mented. A single species in the area.

BLAKEANUS CORNIGER Wilson

Figure 240

Blakeanus corniger Wilson, Proc. U. S. Nat. Mus., vol. 59, p. 11, pi. 5, 1921.

Occurrence.—A single adult female with ovisacs was taken from

the ascidian Cynthia cornea Verrill, in Long Island Sound in 1874.

Color.—Body of the preserved

specimen brownish yellow, ovisacs

darker than the body ; no eye visible.

Female.—Dorsal inflation of meta-

some greatest in the fourth segment,

where the height is about equal to

the length and breadth of the entire

inflation. Genital segment cylindri-

cal, wider than long; first, third, and
fourth abdominal segments the same
length, second segment longer. Basal

segment of first antenna enlarged

into a sort of hand with seven fin-

gers, each tipped with a stout seta;

remaining three segments of the an-

tenna attached like a thumb on the

outer margin of the hand. Basal segment of second antenna very

short, the other two segments much longer and about equal. Total

length, 4 mm.
Male.—Unknown.
Remarks.—Hansen has reported a second species of the genus from

Cynthia rustica in Greenland. The highly vaulted and unsegmented

metasome and the 5-segmented urosome are distinctive characters.

FiGDEE 240.

—

Blakeanus corniger: a.

Female, lateral ; h, female, first an-

tenna



392 BULLETIN" 15 8, UNITED STATES NATIONAL MUSEUM

Genus BOTRYLLOPHILUS Hesse, 1864

Metasome in female sharply marked off from urosome, its seg-

ments more or less completely fused and carrying at the posterior

end, on the dorso-lateral surface, the migrant fifth legs. Urosome
narrow cylindrical, 4-segmented; genital segment not enlarged.

First antennae 4-segmented; second antennae 3-segmented, pre-

hensile ; rami of first four pairs of legs 1- or 2-segmented, the exopods

with spines, the endopods with setae; fifth legs in female narrow,

setiferous processes extending backward from the dorso-lateral sur-

face of the fifth segment on each side of the adherent ovisacs ; in the

male not dorsally migrant, 1-or 2-segmented; first four exopods in

male 3-segmented, first endopod 1- or 2-segmented, the other three

endopods 2- or 3-segmented. A single species in this area.

BOTKYLLOPHILUS BREVIPES Sars

FiGUEB 241

BotryllopMlus hrevipcs Sabs, Crustacea of Norway, vol. 8, p. 68, pi. 32, 1921.

Occurrence.—Several females were obtained from the branchial

sac of the ascidian PhaUusia ohliqua at Station 237, Fish Hawk.
Distribution.—In ascidians on the coast

of Norway (Sars).

Color.—Body pale reddish orange, the

ovaries, oviducts, and ripe ova bright green

;

eye dark red.

Female.—Body short and stout; meta-

some segments completely fused, vaulted

dorsally and abruptly rounded posteriorly;

urosome more than half the length of the

metasome, 4-segmented, straight; genital

segment divided, the anterior portion

swollen; anal segment longer than the one

preceding it; caudal rami curved outward,

each tipped with four stout claws. First

antennae 4-segmented, very broad at the

base, but rapidly tapered distally; second

antennae 3-segmented, middle segment very short. Rami of first four

pairs of legs 1-segmented; setae on endopods enlarged at base and

slender distally ; fifth leg a narrow conical process, with one long and

two short apical setae. Total length, 1.5-1.75 mm.
Male.—Unknown,

Remarks.—This species may be distinguished by the complete

fusion of the metasome segments and by the reduced segmentation in

the first four pairs of legs.

Figure 241.

—

BotryllopMlus
brevipes: a. Female, lateral

;

b, female, fifth leg
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Suborder MONSTRILLOIDA

Posterior antennae and mouth parts entirely lacking in the adults

of both sexes ; only the merest trace of an alimentary canal, incapable

of functioning. The fully developed copepod is thus unable to feed

and must subsist upon nourishment accumulated during its juvenile

parasitic existence; the sexually mature stage is devoted wholly to

reproduction. The group is divided into two families, which differ

radically in their characters.

Family Monstrillidae.—Fifth thoracic segment forming a movable

articulation with the fourth, but firmly attached to the sixth (geni-

tal), segment; body elongate, urosome considerably narrower than

the metasome, both cylindrical. Eggs not carried in ovisacs or brood

pouches, but glued to a pair of slender filaments issuing from the

ventral surface of the genital segment. In the male these filaments

are replaced by a single clavate appendage, within which the sper-

matophores are carried before extrusion. First antennae extending

straight forward in line with the body axis and parallel with each

other. Parasitic during the larval stages, free swimming and pelagic

in the adult stage.

Family Thespesiopsyllidae.—Fourth thoracic segment forming a

movable articulation with the third, but firmly attached to the fifth

segment; anterior body much wider than the posterior and some-

what flattened. Eggs carried in two ovisacs attached to the sides of

the genital segment. First antennae extending outward at right

angles to the body axis; the first three pairs of legs biramose, rami

3-segmented; fourth and fifth pairs uniramose, 3-segmented. Free

swimming and pelagic in the adult stage, the larval stages as yet

unknown.

Family MONSTRILLIDAE

Genus MONSTRILLA Dana, 1848

Head fused with the first segment and in the female half the entire

body length or more, shorter in the male ; free segments and urosome

tapered regularly, with rounded lateral margins. Urosome 3-seg-

mented in female, 4-segmented in male; caudal rami lamellar, each

with five or six setae. First antennae elongate and obscurely seg-

mented; basipods of legs very large and flattened; rami short, exo-

pod longer than endopod, with only two outer spines ; fifth legs

lamellar in female and 1-segmented, with three or four marginal

setae, in the male reduced to a mere knob tipped with two setae or

lacking.
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KEY TO THE SPECIES (BOTH SEXES)

L Terminal segmeut of first antennae with 5 small spines or den-

ticles on inner margin at distal end serricornis (p. 242)
Terminal segment of first antennae covered dorsally at tip with

transverse rows of comblilie teeth anglica (p. 242)

MONSTRILLA SERRICORNIS G. O. Sars

Figure 242

Monstrilla serricornis Sars, Crustacea of Norway, vol. 8, p. 19, pi. 10, 1921

Occun^ence.—Taken in surface tow at Stations 20046, 20056, 20058,

20061, Grmrhfus^ in the Gulf of Maine in March and April, 1920.

Distribution.—Coast of Norway (Sars)

;

Gulf of Maine (Bigelow).

Color.—Body transparent anteriorly but

tinged with yellow posteriorly.

Male.—Body short and stout and somewhat
club-shaped in lateral view; cephalic segment

a little longer than the rest of the metasome,

its lateral margins nearly parallel, its ventral

surface prominent anteriorly, but without an

oral tubule. Urosome 4-segmented; genital

segment with a subclavate copulative organ on

its ventral surface; caudal rami small and

divergent, each with five nearly equal setae.

First antennae two-thirds as long as the ce-

phalic segment, 5-segmented, the end segment

with five small teeth on its inner margin at the

tip ; fifth legs lacking. Total length, 1.75 mm.
Female.—Unknown.
Remarks.—The four stations of the Gram/pus

named above are so widely scattered that they

indicate that the species is likely to be found

anywhere in the pelagic portion of the present

area. It is also evidently very rare and can be

regarded only as a straggler from the open

ocean. Sars established this species upon two

males taken on the coast of Norway, and all the specimens obtained

here on the American coast have also been males.

Figure 242.

—

Monstrilla

serricornis: a, Male,

dorsal (after Sars) ;

i, male, end segment
of first antenna

MONSTRILLA ANGLICA Lubbock

FlQUBE 243

Nat. Hist., ser, 2, vol. 20, p. 404, pi. 10,

Sci., new ser., vol. 30, pt. 4, p. 576, pi.

Monstrilla anglica Lubbock, Ann. Mag.
1857.

—

Bourne, Quart. Journ. Micr

37, 1890.

Occurrence.—Two males were obtained in a surface tow at Station

20056, Grampus, in the Gulf of Maine, March, 1920.
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Distribution.—British seas (Lubbock, Brady, Thompson, Bourne).

Color.—Body reddish brown, deepest in the male in the genital

segment and the bases of the swimming legs.

Female.—Body elongate; cephalic segment a half longer than the

rest of the thorax, with nearly parallel lateral margins; free seg-

ments and urosome tapered regularly backward; genital segment

twice as long as first abdominal segment, and the latter is a half

longer than the anal segment ; caudal

rami longer than wide, parallel, nar-

rowed distally, each with five mar-

ginal setae and one dorsal. First

antennae three-fourths as long as the

cephalic segment, indistinctly seg-

mented; fifth legs subcylindrical,

twice as long as wide, narrowed dis-

tally and fringed on the inner margin

with cilia, each with two long apical

setae. Total length, 3.2 mm.
Male.—B o d y elongate ; cephalic

segment little more than half the

length of the rest of the body ; second,

third, and fourth segments regularly

tapered backward; fifth segment ab-

ruptly narrowed to half the width of

the fourth segment. Urosome 4-seg-

mented, the same width as the fifth

segment; genital segment and first

two abdominal segments the same
length, anal segment less than half as

long. Terminal segment of first an-

tennae tipped with a series of peculiar

comblike structures extending diag-

onally across the dorsal surface. To-

tal length, 1.4-2 mm.
Remarks.—The female of this species may be recognized by the

shape and armature of the fifth legs, the male by the peculiar comb-

like armature of the first antennae. This is the first record of the

species outside of the British seas.

Figure 243.

—

Monstrilla anglica: a,

Male, dorsal (after A. Scott) ; b,

male, first antenna

Genus CYMBASOMA Thompson, 1888

Body elongate and cylindrical; head fused with the first segment

and about half the entire body length; urosome 2-segmented in

female, 3-segmented in male; caudal rami short and club-shaped.
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Two and often three eye lenses visible near the anterior margin of

the head ; first antennae 4-segmented in female, 5-segmented in male

;

rami of first three pairs of legs and exopod of fourth pair 3-seg-

mented, endopod of fourth pair 2-segmented; fifth legs short in

female, with an inner lobe and three apical setae, wholly lacking in

the male.
CYMBASOMA RIGIDUM Thompson

Figure 244

Cymhasoma rigidum Thompson, Journ. Linn. See. London, vol. 20, p. 154, pi. 13,

1888.—Sars, Crustacea of Norway, vol. 8, p. 21, pis. 10, 11, 1921.

.Occurrence.—Eeported by Fish as one of the summer forms at

Woods Hole blown in from the Gulf Stream during heavy storms.

Distribution.—Atlantic, near Teneriffe (Thompson) ; Mediterra-

nean (Giesbrecht) ; French coast (Claparede) ; British seas (Thomp-
son, T. Scott) ; coast of Norway (Sars) ; North

Sea (Timm) ; Woods Hole (Fish).

Color.—Body very transparent anteriorly,

but posteriorly yellowish gray, irregularly

tinged with dark brown.

Female.—Cephalic segment dilated at the

midline, with convex lateral and ventral mar-

gins; three distinct optical lenses visible near

the frontal margin; free thoracic segments

tapered regularly backward. TJrosome less

than one-sixth as long as metasome, 2-seg-

mented, the anal segment notched laterally;

caudal rami longer than wide, divergent, each

armed with three setae. First antennae

scarcely one-third as long as cephalic segment,

4-segmented, the end segment nearly as long

as the other three combined. Fifth legs a little

longer than wide, the inner terminal seta much
shorter than the other two, which are about

equal, the inner margin produced into a nar-

row tongue-shaped lobe curved outward. Ova attached to the genital

filaments very numerous. Total length, 2.2-2.5 mm.
Male.—Smaller and stouter than the female; urosome 3-segmented,

the anal segment notched laterally as in the female; copulative

appendage on the genital segment ending in two large divergent lobes

which are sausage-shaped; each caudal ramus with four subequal

setae. First antennae longer than in the female, the last segment

hinged and terminating in a slender spine ; fifth legs entirely lacking.

Total length, 1.5-1.75 mm.
Remarks.—This species may be distinguished by the three eye

lenses near the frontal margin of the head, and by the 2-segmented

Figure 244.

—

Cymhasoma
rigidum: a. Female, dor-

sal ; b, female, fifth leg
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urosome. It was recorded by Fish under the name TTiawrnaleus cla-

'paredii Giesbrecht, which is a synonym of the present species. It is

another tropical visitor from the south and gets into the present

area by way of the Gulf Stream.

Suborder CALIGOIDA
Fourth thoracic segment usually forming a movable articulation

with the third segment, but firmly attached to the fifth. In some of

the fixed parasites, however, the whole body becomes rigid in the

female and the movable articulation is lost. Urosome sometimes

shorter and narrower than the metasome, sometimes longer and

wider, both divisions depressed.

First antennae reduced to one or two segments; second antennae

prehensile, armed with claws;, maxillary palp in the form of a pre-

hensile claw, removed from the maxilla toward the margin of the

carapace, behind the second antenna; maxillipeds the chief organs

of prehension, often considerably swollen and the terminal claw

replaced by a sort of forceps. Between the basal segments of the

maxillipeds is the furca, or sternal fork, a structure peculiar to the

Caligoida. Swimming legs usually more or less modified, such

modification consisting of loss of swimming setae, fusion and re-

duction of the segments, loss of the entire endopod, making the leg

uniramose, and often the disappearance of one or more pairs of legs.

Two ovisacs, each with a single row of strongly flattened eggs

like a roll of coins, except a few genera among the Lernaeidae, in

which the ovisacs are baglike and the eggs multiseriate. Both sexes

parasitic on fishes, aquatic mammals, and rarely invertebrates; the

males and less frequently the females sometimes leave their host and

swim about freely in the plankton.

Remarks.—This and the following group are made up entirely ot

parasites, and every genus exhibits some modification of normal

structure as a result of parasitism. Comparatively few of the

present group, however, become fixed to their host with sufficient

rigidity to prevent moving about at will, and most of them retain

their ability to swim about freely. They thus become a menace to

food fishes and fish development b}'^ being able to concentrate upon

a host that becomes in any way weakened.

Family CALIGIDAE
Genus CALIGUS Muller, 1785

Head fused with first three thoracic segments, fourth segment free,

without dorsal plates; genital segment also without dorsal plates;

abdomen 1- to 4-segmented. Frontal plates with lunules; first and
second antennae 2-segmented; maxillae simple spines; first and

71937—32 27
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fourth legs uniramose, second and third legs biramose, the basipods

of the latter broadly laminate and fused into a transverse apron

reaching nearly across the carapace. Rudiments of a fifth and
sometimes a sixth pair of legs on the lateral margins or at the

posterior corners of the fused fifth-genital segment. Egg strings

often longer than the entire body.

KEY TO THE SPEX!IES

1. Carapace distinctly more than half the entire length 2

Carapace about half the entire length 6

Carapace distinctly less than half the entire length 8

2. Abdomen, without the caudal rami, less than half as long as

genital segment, with parallel sides 3

Abdomen, without the caudal rami, more than half as long as

genital segment, w'ith convex sides 4

3. Genital segment longer than wide ; basal segment of fourth legs

with a stout plumose seta curtus (p. 399)

Genital segment as wide as long; basal segment of fourth legs

without a plumose seta balistae (p. 400)

4. Abdomen tapei'ed, distal end half as wide as base ; caudal rami

turned inward, meeting at their tip rufus (p. 401)

Abdomen as wide at tip as at base, or wider; caudal rami
widely separated . 5

5. Genital segment widest at center, with posterior lobes ; claws on

first legs bipartite schistonyx (p. 401)

Genital segment widest near posterior end, without lobes ; claws

on first legs simple rufimaculatus (p. 402)

6. Genital segment wider than long ; abdomen 1-segmented ; dorsal

surface with irregular pigment spots rapax (p. 403)

Genital segment as long as wide or longer ; no pigment spots

on the dorsal surface 7

7. Abdomen 2-segmented, three times as long as wide ; caudal rami

three or four times as long as wide chelifer (p. 404)

Abdomen l-segmented, only one-third longer than wide ; caudal

rami one-half longer than wide belones (p. 405)

8. Genital segment widest near posterior end, much longer than

the abdomen; the latter 2-segniented mutabilis (p. 406)

Genital segment widest at center and not longer than the ab-

domen ; the latter 1- or 2-segmented 9

9. Genital segment squarely truncated posteriorly without lobes

;

abdomen always 2-segmented pelamydis (p. 406)

Genital segment deeply reentrant posteriorly, with broad lobes

;

abdomen segments more or less fused bonito (p. 407)

1. Abdomen, without caudal rami, shorter than genital segment 2

Abdomen, without caudal rami, about as long as genital segment 4

Abdomen, without caudal rami, longer than genital segment 5

2. Abdomen 2-segmented
;
genital segment nearly twice as long as

wide, without leg rudiments mutabilis (p. 406)

Abdomen 1-segmented
;
genital segment with leg rudiments 3
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3. Posterior margin of genital segment convex, leg rudiments

scarcely reaching the abdomen curtus (p. 399)

Posterior margin of genital segment concave, leg rudiments

reaching middle of abdomen balistae (p. 400)

4. The 2 abdominal segments about same length
;
genital segment

widest near posterior end bonito (p. 407)

Terminal abdominal segment three times as long as basal
;
gen-

ital segment widest at its center rufimaculatus (p. 402)

5. Genital segment widest near posterior end, with a pair of leg

rudiments on lateral margins schistonyx (p. 401)

Genital segment widest at its center, without leg rudiments rapax (p. 403)

CALIGUS CURTUS Muller

Figure 245

Callgus curtus MtJLLEK, Entomostraca, p. 130, pi. 21, fig. 1, 1785.

—

Wilson, Proc.

U. S. Nat. Mus., vol. 28, p. 578, pi. 10, 1905.

Occwrence.—Found at Woods Hole on the outside surface of the

cod, hake, haddock, pollack, halibut, and barn-door skate.

Distribution.—English seas (T. Scott, Baird, Norman, Brady)

;

North Sea (Timm, Hansen) ; coast of Belgium (Beneden) ; Kattegat

and Skager Kak (Olsson) ; coast of Greenland (Fabricius, Strom)
;

Mediterranean (Brian) ; off Long Island (Pickering and Dana)

;

Vineyard Sound (Smith, Rathbun)

;

coast of Ireland (Pearson) ; coast of

Norway (Rathke, Olsson).

Color.—Body a uniform yellowish

horn color, marked in older individ-

uals by dendritic spots of ochre-

yellow; eye reddish.

Female.—Carapace more than half

the entire length, widest behind the

center; lunules large and circular;

genital segment oblong, with parallel

sides and rounded corners; abdomen
nearly as wide as long, less than half

the length of the genital segment;

caudal rami short and curved in-

ward; furca the shape of the letter H. Fourth legs 3-segmented, with

four spines and a seta, the inner terminal spine much the longest

and dentate ; fifth leg rudiments minute and invisible dorsally. Total

length, 8-12 mm.
Male.—Much larger than female; carapace ovate, as wide as long;

genital segment orbicular, wider than long, with convex lateral mar-
gins; abdomen 1-segmented, and without the caudal rami distinctly

shorter than the genital segment; caudal rami inclined inward and
touching at their tips. Second antenna with a rasplike pad on

Figure 245.

—

Caligus curtus: a. Fe-

male, dorsal ; b, female, fourth leg
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second segment; terminal claw o.f maxillipeds shutting into a socket

on basal segment; fifth legs conspicuous dorsally. Total length,

13-20 mm.
Remarks.—This is the largest species of the genus, and is prac-

tically always found upon the external surface of its host. Both

sexes are also sometimes taken while swimming freely in the

plankton.

CALIGUS BALISTAE Steenstrup and Liitken

Figure 246

Caligus halistae Steenstrup and Lutken, Kong. Danske Vid. Selsk. Skrift., ser.

5, vol. 5, p. 356, pi. 1, fig. 1, 1861.—Wilson, Proc. U. S. Nat. Mus., vol. 28,

p. 601, pi. 15, 1905.

Occurrence.—Both sexes taken from fins of file fish [Alutera

scripta) at Station 2565, Albatross, southeast of Nantucket.

Distribution.—West Indies (Steentrup and Liitken, Wilson)

;

Cape Verde (Brady) ; Sargasso Sea (Brian).

Color (preserved material).—Body light yellow, tinged in the

center of the carapace and genital segment with brown; egg strings

orange ; eye reddish.

Female.—Carapace more than half the entire length; lunules

small, circular, and not projecting; fourth segment very narrow and

rhombic; genital segment wider than

long, its posterior margin concave, with

lobes but no leg rudiments at the corners

;

abdomen short and wide, 1-segmented;

caudal rami small and well separated.

Furca shaped like a bootjack; second

segment of maxillipeds with a prominent

knob on its outer margin near the proxi-

mal end; fourth legs 3-segmented, with

^ -i-r four exceptionally long and stout spines.

Figure 246.—CaJij/Ms ialistae: a. Total length, 4—4.5 mm.
Female, dorsal; ft, female, Male.—Carajmce twice as loug and
fourth leg • i i /» i

three times as wide as the rest oi the

body; fourth segment even smaller than in the female and

rhombic; genital segment semilunar, the lobes at the posterior

corners long, acuminate, and tipped with leg rudiments. Abdo-

men 1-segmented, as long and half as wide as the genital seg-

ment; caudal rami curved inward but not touching. Total length,

3.5-4 mm.
Remarks.—This species is a straggler from the West Indies, which

comes into the present area upon some wandering tropical fish.



COPEPODS OF THE WOODS HOLE REGION 401

ySf TB>-,

FiGDRE 247.

—

Caligus rufus: a.

Female, dorsal ; 6, female,

fourth leg

CALIGUS RUFUS Wilson

FiGXJKE 247

Caligus rufus Wilson, Proc. U. S. Nat. Mus., vol. 33, p. 597, pi. 50, 1908.

Occurrence.—Found on the outer surface and in the gill cavity of

the sea catfish {Felichthys marinus) at Woods Hole.

Distribution.—Not found outside the

Woods Hole area.

Color.—Body a bright orange-yellow,

thickly and irregularly penciled above and

below with lines and spots of brilliant

reddish brown; eye ruby-red.

Female.—Body elongate and narrow;

carapace elliptical, more than half the en-

tire length; lunules large, but not project-

ing ; fourth segment short
;
genital segment

longer than wide, with leg rudiments on

the ventral surface. Abdomen 1-seg-

mented, tapered strongly backward, the

distal end half as wide as the base ; caudal

rami twice as long as wide, inclined toward

each other and meeting at their tips. Rami of third legs widely sepa-

rated, a claw at base of exopod; fourth leg 3-segmented, with five

spines and a seta, the inner terminal spine the longest. Total length,

4.4 mm.
Male

.

—Unknown

.

Remarks.—This species has thus far been found in no other loca-

tion and upon no other host. The strongly tapered abdomen is the

best single character.

CALIGUS SCHISTONYX Wilson

FiGXJBE 248

Caligus scMstonyx Wilson, Proc. U. S. Nat. Mus., vol. 28, p. 564, pi. 6, 1905.

Occurrence.—Both sexes found on the outside surface of menhaden

and bluefish at Woods Hole.

Distribution.—Beaufort, N. C. ; Chesapeake Bay (Wilson).

Color.—Body dark yellow, inclining to brown, without any pig-

ment markings; eye dark blue.

Female.—Carapace more than half the entire length ; frontal margin

squarely truncated ; lunules large and circular ; fourth segment short

and half as wide as the genital segment ; the latter with convex sides

and projecting lobes at the posterior corners, but without leg rudiments.

Abdomen 1-segmented, shorter than the genital segment and less than

half as wide; caudal rami widely separated. Terminal claws of first
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Figure 248.

—

Caligus schistonyx: a.

Female, dorsal ; b, female, fourth

leg

legs bipartite; fourth leg 3-segmented, with six spines and no seta,

the inner terminal spine much the longest. Total length, 3.8-4.2 mm.
Male.—Carapace trapezoidal, as

wide as long, widest near the pos-

terior margin ; fourth segment as wide

as the genital segment and longer

than in the female; genital segment

one-fourth the width of the cara-

j)ace, with leg rudiments on its lateral

margins behind the center. Abdo-
men 2-segmented, end segment three

times as long as basal segment, the

two combined longer than the geni-

tal segment; caudal rami as wide as

long, their inner margins ciliated.

Total length, 2.8-3.2 mm.
Remarks.—Both sexes, especially

the males, are sometimes captured

while swimming freely in the plankton. The species can be identified

most easily by the divided terminal claws on the first legs.

CALIGUS RUFIMACULATUS Wilson

FiGUBE 249

Caligus rufimaculatus Wilson, Proc. U. S. Nat. Mus., vol. 28, p. 561, pi. 5, 1905.

OccuiTence.—Both sexes found on the outside surface of the two

species of Fundulus so common around Woods Hole, and on the mul-

let
; also captured in the surface tow off the wharf of the Bureau of

Fisheries.

Distribution.—Not found outside of the present area.

Color.—Body pale straw yellow, covered on both dorsal and ven-

tral surfaces with irregularly scattered spots and lines of reddish-

brown pigment, more numerous on the genital segment; eye a deep

red.

Female.—Carapace more than half the entire length ; frontal mar-

gin squarely truncated; lunules large and widely separated; genital

segment as wide as long, widest near the posterior margin, its pos-

terior corners without lobes or leg rudiments. Abdomen 1-seg-

mented, three-fourths as long as genital segment; caudal rami short

and stout, with convex inner margins. Furca the shape of an hour-

glass, with flattened branches; fourth legs 3-segmented, with five

spines and one seta, the inner terminal spine the longest. Total

length, 3.5-3.7 mm.
Male.—Carapace relatively much larger than in the female ; fourth

segment nearly as wide as the genital segment and a third as long;
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genital segment with leg rudiments on its lateral margins posterior

to the center. Abdomen 2-segmented, the basal segment less than

half the length of the end segment ; caudal rami large and lamellar,

with convex inner margins. Total length, 2.8-3.1 mm.

FiGDRE 249.

—

Caligus ruflmacula^

tus : a. Female, dorsal ; 6, fe-

male, fourth leg

Figure 250.—Caligus rapax: a. Fe-

male, dorsal ; 6, female, fourth

leg

Remarks.—This species may be recognized by its color when alive,

and by the shape and relative proportions of the genital segment in

the two sexes.

CALIGUS RAPAX Milne Edwards

FiGxmE 250

Caligus rapax Milne Edwakds, Histoire naturelle des Crustaces, vol. 3, p. 453,

pi. 38, 1840.—Wilson, Proc. U. S. Nat. Mus., vol. 28, p. 568, pi. 7, 1905.

Occurrence.—Found upon the outside surface of the following

fishes: Common and 4-spotted flounders, codfish, haddock, pollack,

common and white hakes, lumpfish, mackerel, scup, striped bass,

alewife, sturgeon, sting ray, barn-door skate, big skate, common

skate, spiny dogfish, whiting, shad, swordfish, rudderfish, sand shark,

remora, cutlass fish, sand launce, northern gurnard, torpedo ray,

smooth dogfish, halibut, crevalle, common sculpin, and Raja eglan-

teria.

Distribution.—British seas (Brady, T. Scott, Norman) ;
North Sea

(Timm) ; Greenland (Hansen) ;
North Atlantic (Brian) ; Woods

Hole (Eathbun, Wilson).

Color.—Ground color pale orange, the dorsal surface irregularly

spotted with dark reddish brown, each spot made up of a center and

long radiating filaments. The spots are thickest along the margins

of the carapace and the sides of the genital segment and the abdomen.
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leaving the middle of the body comparatively free. Eye deep ruby-

red.

Female.—Carapace ovate, about half the entire length, frontal

margin convex; lunules large and projecting; fourth segment short

and about one-third the width of the carapace; genital segment

quadrangular, wider than long, without lobes or leg rudiments.

Abdomen 1-segmented, a third as wide and a half as long as the

genital segment; caudal rami short and wide. Fourth leg 3-seg-

mented, with five spines and no seta. Total length, 5-7 mm.
Mode.—Carapace as wide as long ; lunules larger than in the female

;

fourth segment as wide as the genital segment and more than a third

as long; genital segment spindle-shaped, without leg rudiments.

Abdomen as long as genital segment, 2-segmented, the basal segment

a little more than half as long as the end segment. Total length,

^5 mm.
Remarks.—This is the most common species of the genus and

apparently infests any host that offers. It may be recognized by the

pigment spots on the female and by the relative length of the two

abdominal segments in the male. Both sexes, especially young

females and males, are often taken in surface

tows, and are fully as active as any of the free

swimmers.
CALIGUS CHELIFER Wilson

FiGXJRE 251

Caligus chelifer Wilson, Proc. U. S. Nat. Mus., vol.

28, p. 582, pi. 11, 1905.

Occurrence.—Found on the external surface

of the menhaden, the swordfish, and the cutlass

fish at Woods Hole.

Distribution.—West coast of Africa in

plankton (Brian).

Color.—Body a more or less transparent

yellow, very thickly spotted on both dorsal

and ventral surfaces with branching pigment

blotches and lines of light rusty brown; eye

deep ruby-red.

Female.—Carapace ovate, about half the

entire length ; lunules large, circular, and some-

what projecting; fourth segment one-fourth the width of the cara-

pace; genital segment acorn-shaped, as wide as long, squarely

truncated in females bearing egg strings, evenly rounded in immature

females. Abdomen slender, 2-segmented, terminal segment twice the

length of the basal; caudal rami cylindrical, three times as long as

wide, inclined inward toward each other. Base of the furca longer

Figure 251.

—

Caligus chel-

ifer: a. Female, dorsal

;

bj female, fourth leg
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than the branches, the latter U-shaped; two middle terminal claws

of the first leg branched; fourth leg 3-segmented, with five spines

and no seta. Total length, 5-6.5 mm.
Male.—Unknown.
Remarks.—This species may be identified by the peculiar chela

on the maxillipeds, which is the only instance of its kind in this

genus. The swordfish is its chief host, and if these could be exam-

ined when first taken out of the water they would probably yield

specimens of this parasite.

CALIGUS BELONES Kr0yer

FiGUEE 252

Caligus helones Kb0yeb, Naturh. Tidsskrift, ser. 3, vol. 2, p. 81, pi. 7, 1863.

—

Wilson, Proc. U. S. Nat. Mus., vol. 28, p. 586, pi. 12, 1905.

Occurrence.—Two females were found on the outside surface of a

small dolphin near Woods Hole.

Distribution.—Denmark (Kr0yer) ; Norway and Sweden (01s-

son) ; Woods Hole (Wilson).

Color.—The preserved material is of a light yellowish brown
without any traces of pigment markings.

FcTnale.—Carapace about half the

entire length; lunules large, circular,

and not projecting; fourth segment

two-thirds as wide as genital segment,

much narrowed where it joins the

third segment; genital segment half

the width of the carapace, emarginate

posteriorly, without leg rudiments.

Abdomen 1-segmented, twice as long

as wide, with convex lateral margins;

caudal rami short and wide; furca

shaped like a tuning fork; fourth leg

3-segmented, with four spines and no
seta. Total length, 4.75- mm.

Male.—Carapace less than half the entire length; genital segment
circular in outline, as wide as long, with leg rudiments at its posterior

corners. Abdomen as long as genital segment, 2-segmented, the

terminal segment twice the length of the basal; caudal rami nar-

rowed distally ; fourth legs reaching the anal segment. Total length,

4r-5 mm.
Remarks.—This species can be identified by the shape of the furca

and by the fact that the fourth legs have but four spines and
no seta.

Figure 252.

—

Caligus belones: a. Fe-

male, dorsal ; b, female, fourth leg
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CALIGUS MUTABILIS Wilson

FiGtTBB 253

Valigus mutabilis Wilson, Proc. U. S. Nat. Mus., vol. 28, p. 573, pi. 8, 1905.

OccwTence.—Both sexes found in the mouth of the blackfish,

striped bass, pollack, and bonito at Woods Hole.

Distribution.—Not found outside the present area.

Color.—Body a light horn yellow, delicately penciled with small

spots and lines of pink and red, which are most prominent along the

dorsal midline and on the posterior lobes of the carapace ; eye bright

ruby red.

Female.—Carapace less than half the entire length; lunules large,

circular, and projecting slightly; fourth segment one-fourth the

width of the carapace, strongly narrowed in front of the fourth legs

;

genital segment flask-shaped, con-

tracted into a short waist anteriorly,

slightly concave posteriorly, with-

out lobes or leg rudiments. Ab-
domen 2-segmented, segments about

equal; caudal rami small, widely

separated; furca the shape of a

rounded Y; fourth leg 3-segmented,

with five spines and no seta. Total

length, 5-5.75 mm.
Male.—Carapace more than half

the entire length; fourth segment

wider than the genital segment and

contracted but little in front of the

fourth legs; genital segment spin-

dle-shaped, one-half longer than

wide, without leg rudiments. Abdomen 2-segmented, the basal seg-

ment more than half as long as the end segment ; caudal rami large

and laminate, as wide as long. Total length, 3-3.5 mm.
Remarks.—This species can be distinguished from the others here

included by the fact that the abdomen is as long as the genital seg-

ment and 2-segmented. The shape and relative size of the genital

segment in the female, however, vary greatly with the stage of devel-

opment of the individual, whence the specific name.

CALIGUS PELAMYDIS Kr0yer

FiGUEB 254

CaUffus pelamydis Kr0yer, Naturh. Tidsskrift, ser. 3, vol. 2, p. 50, pi. 4.

1863.—Wilson, Proc. U. S. Nat. Mus., vol. 28, p. 594, pi. 13, 1905.

Occurrence.—Found on the gills of the oceanic bonito {Gymno-

sarda pelamis) at Woods Hole.

Figure 253.

—

Caligus mutabilis: a. Fe-

male, dorsal ; i, female, fourth leg
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Figure 254.

—

Caligus pelamy-

dis: a. Female, dorsal ; bj

female, fourth leg

Distribution.—Denmark (Kr0yer) ; Mediterranean (Richiardi)
;

coast of Italy (Brian) ; South African coast (Brady) ; Woods Hole

(Wilson).

Color.—Body a uniform yellowish white, lighter on the genital

segment, which is almost pure white ; eye reddish.

Female.—Carapace less than half the

entire length; lunules minute and not pro-

jecting; fourth segment one-fourth the

width of the carapace; genital segment

acorn-shaped, squarely truncated poster-

iorly, without leg rudiments. Abdomen
one-fourth longer than genital segment, 2-

segmented, the basal segment five times as

long as the terminal segment; caudal rami

small and inclined toward each other.

Fourth legs 4-segmented, with five spines

and no seta; furca short, with very wide

and curved branches. Total length, 3-4

mm.
Male.—Unknown.
Remarks.—This is the only species here presented in which the

fourth legs are 4-segmented. Kr0yer has figured two pairs of leg

rudiments on the genital segment, but none were found on these

American specimens.

CALIGUS BONITO Wilson

Figure 255

Caligus bonito Wilson, Proc. U. S. Nat. Mus., vol. 28, p. 589, pi. 13, 1905.

Occurrence.—Both sexes found in the mouth and gill cavity of the

oceanic bonito {Gyninosarda pela/mis) in company with the pre-

ceding species at Woods Hole.

Distrihution.—^West coast of Africa (Brian).

Color.—Body a pale transparent yellow, the tips of the lateral

lobes of the carapace and the adjacent thoracic area on the dorsal

surface thickly spotted with light rusty brown. The copepod thus

appears to have two large brown eyes at the posterior comers of the

carapace; true eyes light red.

Female.—Carapace less than half the entire length ; lunules large,

circular, not projecting; fourth segment one-third the width of the

carapace; genital segment two-thirds as wide and nearly as long as

the carapace, contracted into a very short waist anteriorly, with

broadly rouncled posterior lobes without leg rudiments. Abdomen
as long as genital segment but only half as wide, apparently 1-seg-

mented, but really two segments fused as shown by its development

;
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caudal rami large, and laminate; fourth leg 3-segmented, with five

spines and no seta. Total length, 8-8.5 mm.
Male.—Carapace more than half the entire length, as wide as long

;

fourth segment wider than genital segment and somewhat narrowed

anteriorly; genital segment barrel-shaped, without posterior lobes

or leg rudiments. Abdomen as long as genital segment, 2-segmented,

the segments equal in length and width; maxilliped Avith powerful

end claw shutting down against a bony plate on the basal segment,

thus making a strong clasping organ. Total length, 5-5.5 mm.

Figure 255.

—

a, Caligus ionito:

Female, dorsal ; &, female,

fourth leg

FiGDRE 256.

—

Caligodes meg-
acephalus: a. Female,
dorsal ; i, female, fourth

leg

Remarks.—This species is very lively and can move about over the

skin of its host with great agility. In an aquarium the female

quickly sloughs off her eggs, and both sexes crawl out of the water

and remain there until killed by drying.

Genus CALIGODES Heller, 1865

Carapace only one-fourth the entire length or less; frontal plates

with lunules ; fourth segment narrow and elongated, forming a waist

connecting the carapace with the genital segment. The latter is

acorn-shaped and prolonged at its posterior corners into processes

as long as the abdomen, tapered and bluntly pointed. Abdomen 1-

segmented, narrow and longer than the genital segment. First and
fourth legs uniramose, second and third legs biramose; fifth legs

lacking; furca large and prominent; antennae and mouth parts

similar to those in Oaligus. A single species in the present area.
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CALIGODES MEGACEPHALUS Wilson

FiGXJBE] 256

CaUgodes megacephalus Wilson, Proc. U. S. Nat. Mus., vol 28, p. 609, pi. 16, 1905.

Occurrence.—A single female from the mouth of a silver gar

{Lepisosteus osseus) at Woods Hole.

Distribution.—Not found outside the present area.

Color.—Body a uniform dark yellowish brown, the abdomen and

^^^ strings darker than the other parts ; eye brick red.

Female.—Carapace orbicular, a little longer than wide; lunules

small, semilunar, not projecting; fourth segment half the length and

a third the width of the carapace; genital segment without its pos-

terior processes as long as the carapace and fourth segment com-

bined, widest at jDOsterior end, where on the dorsal surface is a horse-

shoe-shaped median lobe, the toe pointed backward. Abdomen six

times as long as wide; caudal rami minute, inclined inward, their

tips touching. First legs with a single terminal claw; fourth legs

2-segmented, Avith two spines, one terminal, the other lateral on the

end segment. Total length, 6.1 mm.
Male.—Unknown.
Remarks.—This genus and species can be identified at once by the

general appearance and the proportions of the different parts.

Genus LEPEOPHTHEIRUS Nordmann, 1832

Head fused with first three segments and covered with a carapace

;

fourth segment free, without dorsal plates; fifth and genital seg-

ments fused; abdomen 1- or 2-segmented; caudal rami short and
wide. No lunules; maxillae small and bifurcate; maxillary palp and

furca both present; first and fourth legs uniramose, second and

third legs biramose ; one or two pairs of leg rudiments often present

on the fused fifth-genital segment. Egg strings often longer than

the body.

KEY TO THE SPECIES

FEMALES

1. Carapace one-half shorter than rest of body ; abdomen 2-seg-

mented, basal four times as long as end segment thompsoni (p. 410)

Carapace distinctly longer than rest of body ; abdomen 1-seg-

mented 2

2. Genital segment as wide as long, fourth legs not reaching its

center; branches of furca undivided edwardsi (p. 412)

Genital segment longer than wide, elliptical in outline 3

3. Fourth legs reaching behind center of genital segment; branches

of furca vprinkled but not divided nordmannii (p. 411)

Fourth legs reaching posterior lobes of genital segment ; branches

of furca divided but not wrinkled hippoglossi (p. 412)
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1. Abdomen 2-segmentecl, basal one-third as long as end segment;

carapace as wide as long nordmanii (p. 411)

Abdomen 1-segmented ; carapace distinctly longer than wide 2

2. Fourth legs reaching beyond tips of caudal rami
;
genital seg-

ment not so wide as fourth segment hippoglossi (p. 412)

Fourth legs scarcely reaching center of genital segment ; the lat-

ter wider than fourth segment 3

3. Genital segment obovate, widest anteriorly ; spines on fourth

legs flanged edwardsi (p. 412)

Genital segment orbicular, widest at its center; spines on fourth

legs not flanged thompsoni (p. 410)

LEPEOPHTHEIRUS THOMPSONI Baird

FiGUKH 257

LepeoplitJieirus tliompsoni Baikd, The natural history of the British Ento-

mostraca, p. 278, pi. 33, fig. 2, 1850.—Wilson, Proc. U. S. Nat. Mus., vol.

28, p. 619, pi. 18, 1905.

Occun^ence.—Both sexes found on outside surface of goosefish at

Woods Hole by Vinal Edwards in 1904.

Distribution.—British seas (Baird, T. Scott, Bassett-Smith,

White) ; Mediterranean (Brian) ; Faroe IsLands (Hansen) ; Kattegat

and North Sea (Kr0yer) ; Bohuslan

(Malm, Olsson) ; La JoUa, Calif. (Wil-

son).

Color.—Body a uniform light yellow,

turning dark brown in preservatives.

Female.—Carapace a little wider than

long and less than half the entire length

;

fourth segment less than half the width

of the genital segment, strongly nar-

IW"!^ '

'1^ rowed in front of the fourth legs
;
geni-

1
' tal segment flask-shaped, narrowed ante-

riorly, emarginate posteriorly, with

broad lobes but no leg rudiments.

Abdomen 2-segmented, the basal seg-

ment four times as long as the terminal

;

caudal rami minute and widely sepa-

rated. Furca large and broadly U-shaped ; fourth legs 4-segmented,

with four spines and a seta. Total length, 7-8.4 mm.
Male.—Carapace elliptical, longer than wide, and much more than

half the entire length ; fourth segment spindle shaped
;
genital seg-

ment orbicular, as wide as long, with two pairs of leg rudiments at

the posterior corners. Abdomen half the length of the genital seg-

ment, made up of a single segment, considerably narrowed basally.

Fourth legs scarcely reaching the center of the genital segment, their

basal segment unarmed. Total length, 4rA.b mm.

FiGUEE 257.—Lepeophtheirus

thompsoni: a. Female, dorsal ; b,

female, fourth leg
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Remarks.—Probably nowhere among the parasitic copepods has

there been any greater attempt to create several species out of one

than in the present instance. This is fully discussed in the reference

given above ; here it is sufficient to say that the species may be recog-

nized by the characters given in the two keys on pages 409, 410.

LEPEOPHTHEIRUS NORDMANNII (MUne Edwards)

FiGTJEE 258

Caligus nordmannii Milne Edwards, Histoire natux'elle des Crustaces, vol. 3,

p. 455, 1840.—Wilson, Proc. U. S. Nat. Mus., vol. 28, p. 623, pi. 19, 1905.

Occurrenoe.—Found on the outside surface of the sunfish at Woods
Hole.

Distribution.—Mediterranean (Heller, Stossich, Milne Edwards,

Richiardi, Elwes) ; English seas (White, Baird, T. Scott) ; California

coast (Wilson).

Color.—Body a uniform yellowish white, covered with tiny dots of

reddish brown.

Female.—Carapace orbicular, as wide as long ; fourth segment half

the width of the genital segment, strongly narrowed in front of the

fourth legs; genital segment less

than half the width of the cara-

pace, with wide posterior lobes,

but without leg rudiments. Ab-

domen spindle-shaped, half as

long as the genital segment;

caudal rami long and slender.

Branches of the furca long, di-

vergent, and transversely wrin-

kled; fourth leg 4-segmented,

with six spines and no seta,

reaching well beyond the center

of the genital segment. Total

length, 10-12 mm.
Male.—Carapace longer than

the rest of the body ; fourth seg-

ment longer and narrower than in

the female
;
genital segment flask-

shaped, longer than wide, nar-

rowed anteriorly and deeply concave posteriorly, with two pairs of

pointed posterior processes carrying leg rudiments. Abdomen 2-seg-

mented, the basal segment the wider, the end segment the longer ; cau-

dal rami narrow and curved like parentheses. Total length, 5-6 mm.
Remarks.—This species is apparently confined to the sunfish, and

may be looked for whenever that peculiar fish is found.

Figure 258.—Lepeophtheirus nordmannii:

a. Female, dorsal (drawn by Bmerton) ;

i, female, fourth leg
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LEPEOPHTHEIRUS HIPPOGLOSSI (Kr0yer)

Figure 259

Caligns hippoglossl Kr0yeb, Naturh. Titlsskrift, vol. 1, p. 625, pi. 6, fig. 3, 1837.

Lepeophtheirus hippoglossi Wilson, Proc. U. S. Nat. Mus., vol. 28, p. 625, pi.

20, 1905.

Occurrence.—Found on the outside surface of halibut caught off

Nantucket.

Distribution.—Greenland (Kr0yer, Stephensen) ; Iceland (Han-

sen) ; British seas (Baird, Thompson, T. Scott) ; Irish Sea

(Schmidt) ; Belgian coast (Beneden) ; Woods Hole (Rathbun, Wil-

son).

Color.—Body a light yellow with spots of pink or red scattered

irregularly over the dorsal surface and on the basal segments of the

fourth legs ; eye red.

Female.—Carapace longer than wide, more than half the entire

length; fourth segment four-fifths as wide as genital segment,

strongly narrowed in front of fourth

legs; genital segment half the width

of carapace, with narrow posterior

lobes but no leg rudiments. Abdomen
1-segmented, one-fourth the length

and width of the genital segment;

caudal rami short and wide. Branches

of the furca bipartite, the rami

strongly flattened and squarely trun-

cated; fourth legs 4-segmented, with

four spines. Total length, 10-12 mm.
Male.—Carapace as wide as long,

twice as long as the rest of the body

;

fourth segment wider than the genital

segment; the latter the same length

and width, with two pairs of leg rudi-

ments at its posterior corners. xA.bdo-

men quadrangular, 1-segmented ; fourth legs reaching beyond the tips

of the caudal rami; furca bipartite as in the female. Total length,

7-7.5 mm.
Remarks.—-This is the only American species in which the branches

of the furca are bipartite. Though it is chiefly confined to the halibut,

as its name implies, it is occasionally found upon rays and sharks.

LEPEOPHTHEIRUS EDWARDSI Wilson f

FiGUEE 260

Lepeophtheirus edwardsi Wilson, Proc. U. S. Nat. Mus., vol. 28, p. 627, pi. 21, 1905.

Occurrence.—Found upon the outside surface of the summer
flounder, 4-spotted flounder, horse crevalle, garfish, summer skate,

and goosefish at Woods Hole.

Figure 259.

—

Lepeophtheirus Mppo-
glossi: a. Female, dorsal ; h, female,

fourth leg
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Distribution.—Not found outside the present area.

Color.—Body a uniform pinkish yellow, with spots of purple-

brown pigment scattered evenly over the entire dorsal surface, so that

the color is uniform everywhere ; eye deep red.

Feinale.—Carapace ovate, widest posteriorly; fourth segment half

the width of the genital segment, much narrowed in front of the

fourth legs; genital segment nearly as wide as long, with parallel

sides and rounded corners, without

lobes but with rudiments of fifth

legs on the ventral surface. Abdo-

men 1-segmented, wider than long

;

caudal rami very short and wide.

Branches of the furca strongly

flattened, roundly truncated, much
wider than long, with radiating

ridges; fourth legs 4-segmented,

with five spines and one seta.

Total length, 6.5-7.5 mm.
Male.—Carapace nearly twice

as long as the rest of the body;

fourth segment diamond-shaped,

a little more than half the width

Figure 260.

—

Lepeophtheirus edwardsi:

a. Female, dorsal ; b, female, fourth

leg

of the genital segment ; the latter wider than long, with the rudiments

of two pairs of legs at its posterior corners. Abdomen 1-segmented,

one-third the length and width of the genital segment; fourth legs

4-segmented, with five spines and one seta, the spines with dentate

flanges. Total length, 3-3.6 mm.
Remarks.—This species may be identified most easily by the struc-

ture of the furca, and is quite common on the two flounders men-

tioned above.

Family TREBIDAE

Genus TREBIUS Kr0yer, 1838

Head fused with first and second thoracic segments, third and

fourth segments free and without dorsal plates; carapace strongly

arched dorsally ; no lunules
;
genital segment well developed, without

lobes. Abdomen narrow and elongate, 1- to 3-segmented; all four

pairs of legs biramose, rami of first pair 2-segmented, of other three

pairs 3-segmented, fourth endopod sometimes 2-segmented ; tw^o pairs

of leg rudiments on genital segment in male, one pair in female;

maxillary hook and furca both present as in the Caligidae ; maxillae

simple or bipartite.

71937—32 28
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TREBIUS TENUIFURCATUS Rathbun

Figure 261

TreUus tenuifurcatus Rathbun, Proc. U. S. Nat. Mus., vol. 10, p. 559, pi. 29,
1887.—Wilson, Proc. U. S. Nat. Mus., vol. 31, p. 679, pi. 15, 1907 ; vol. 35^
p. 447, pi. 72, 1908.

Occurrence.—Found on the outside surface of a sting ray captured
in the fish nets at Menemsha Bight, Marthas Vineyard.

Distribution.— Y^ood^ Hole (Rathbun): San Diego, Calif
(Wilson).

Color.—Body a uniform yellowish white with a very scattered
tracery of minute spots and lines of a bright reddish brown. These

are widely scattered on the carapace

and free segments but are closer to-

gether on the genital segment and
along the lateral margins of the abdo-

men. Eye bright ruby-red.

Female.—Carapace one-third wider

than long, lateral lobes wide and
blunt; eyes large and prominent; third

segment much narrowed posteriorly;

fourth segment the same length and

width, rhomboidal; genital segment

flask-shaped, narrowed anteriorly, with

four large spines at each posterior

corner on the dorsal surface and one

pair of leg rudiments on the ventral

surface. Abdomen five times as long

as wide, 2-segmented, segments about equal; maxillae bipartite;

furea with elongate rami ; endopod of fourth legs 3-segmented.

Total length, 4^.65 mm.
Male.—Carapace as long as wide; third segment much shorter

than the fourth but wider; fourth segment wider than genital seg-

ment and two-thirds as long
;
genital segment longer than wide, with

two pairs of leg rudiments. Abdomen 2-segmented, terminal seg-

ment twice the length of the basal; branches of furca curved like

parentheses. Total length, 1.75-2.25 mm.
Remarks.—Rathbun's original description of this species was from

a single female, which had evidently shrunken in the preservative.

Since then fresh specimens of both sexes have been obtained, and
the description has been completed as above. The species can be

recognized by the large dorsal spines at the posterior corners of the

genital segment in the female.

FiGDEB 261.

—

Trebius tenuifurcatus:
a. Female, dorsal ; 6, female, fourth
leg
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Family EURYPHORIDAE

Genus GLOIOPOTES Steenstrup and Liitken, 1861

Head fused with the first tliree tlioracic segments and covered

with a carapace lilre that in the Caligidae ; no luniiles ; foiirtli seg-

ment with a pair of dorsal plates, which overlap the genital segment

and the basal segments of the fourth legs
;
genital segment in female

produced at each posterior corner into a curved process, carrying a

serrated styliform appendage on its outer margin, in the male with-

out processes, but with the styliform appendages attached directly

to its sides. Abdomen slender, 2-segmented; caudal rami filiform.

First and fourth legs uniramose, second and third biramose, rami

3-segmented ; terminal claws on first legs tripartite ; furca compound,

its branches bifid. A single species.

GLOIOPOTES ORNATUS Wilson

FiGTTBE 262

Gloiopotes ornatus Wilson, Proc. U. S. Nat. Mus., vol. 31, p. 699, pi. 17, 1907.

Occu-rrence.—Both sexes were obtained from the outside of the

swordfish and the spearfish at Woods Hole, July, 1924.

Distribution.—Not found outside the present area.

FiGDRE 262.

—

Oloiopotes ornatus: a. Female, dorsal; b, female, fourth leg;

o, male, dorsal ; dj male, first leg ; e, male, second antenna

Color.—Body a uniform yellowish white, the digestive tract and
reproductive organs deepened to a light orange ; eye a dull brick red.

Female.—Carapace longer than wide and strongly arched, the

lateral margins and especially the posterior lobes with a fringe of

long hairs ; median lobe with a row of spines near the margin on the

dorsal surface; genital segment with convex lateral margins fringed
with a row of spines ; other spines scattered over the dorsal surface.
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Abdomen cylindrical, 2-segmented, terminal segment twice as long

as basal, with a knob armed with spines on its dorsal surface near the

center of the segment. Caudal rami filiform, without setae ; branches

of furea bifid ; fourth leg 4-segmented with five stout spines and no

seta. Total length, 10-12 mm.
Mole.—Carapace one-fifth longer than wide and rather depressed,

a fringe of hairs along the lateral margins and around the posterior

lobes even longer than in the female ; four small spines on either half

of the median lobe. Dorsal wings of the fourth segment considerably

wider than the genital segment and turned forward at their outer

corners, with a narrow posterior median sinus. Each wing has a row
of four small spines on its dorsal surface along the posterior margin.

Genital segment orbicular, as wide as long, with a single spine on the

dorsal surface on either side of the midline near the center of the

segment, and an irregular row of eight spines along the posterior

margin, also on the dorsal surface. There are no posterior lobes, but

the spiny processes are attached directly to the segment itself; each

is slender, extends backward parallel with the abdomen, and reaches

beyond the tip of the latter, with three minute apical spines. Abdo-
men 2-segmented, the terminal segment twice the length of the basal,

both segments with straight sides and armed dorsally with a few

small spines. Caudal rami as long as the entire abdomen, strongly

flattened laterally, closely appressed, each with a single apical seta.

The second antenna carries a stout spine on the inner margin of

the terminal claw and a second larger one on the ventral surface

near the base of the claAV. The inner setae of the end segment of

the first legs are exceptionally stout and extend inward to the base

of the proximal segment. The second endopod segment of the sec-

ond legs is as wide as long, with a large rounded flap on its outer

margin. Total length, 8 mm., including caudal rami.

Remarks.—The male is here described for the first time and com-

pletes the establishment of the species. The new host, the spearfish

{Tetrafturns imperator), is a southern form and is only captured

occasionally in the present area.

Genus ELYTROPHORA Gerstaecker, 1853

First three thoracic segments fused with the head ; carapace flatly

arched, as wide as long, with short and broadly rounded posterior

lobes; fourth segment with a pair of small dorsal plates slightly

overlapping the genital segment, fused at their base. Genital seg-

ment of medium size, longer than wide, with broad lobes at the

posterior corners. Abdomen 2-segmented; caudal rami laminate,

with setae ; first four pairs of legs biramose, rami of first pair 2-seg-
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mented, of second and third pairs 3-segmented, exopod of fourth pair

3-segmented, endopod 2-segmented ; fifth leg rudiments present in the

male; a furca present but no maxillary hook. One species.

ELYTROPHORA ATLANTICA, new species

Plates 1, d; 25

Occurrence.—Twenty specimens, including both sexes, were ob-

tained from the gills of the horse mackerel {Thimmis thynnus) at

Woods Hole, July, 1915. One of these, a female, has been selected

as the holotype with U.S.N.M. No. 56623. The others become para-

types with U.S.N.M. No. 56601.

Color.—Carapace grayish w^hite, with small pigment spots irregu-

larly scattered over the dorsal surface; genital segment orange-yel-

low ; egg strings gray ; eye reddish brown.

Female.—Carapace orbicular, a little wider than long, with

strongly convex lateral margins, the posterior lobes short and broadly

rounded, the median lobe squarely truncated. The furrowing of the

dorsal surface of the carapace is different from that in the species

already described ; the central area is trapezoidal, widest anteriorly,

with sharply rounded anterior corners, straight sides and a concave

posterior margin. From each anterior corner a curved groove runs

forward, outward, and then backward parallel with the lateral margin

of the carapace. The center of this central area projects forward as

a rounded knob, with the eye just in front of it. Each lateral area

is divided by a transverse groove, which joins the central area at its

posterior corner. The fourth segment forms a short narrow waist

anteriorly, and is covered posteriorly by a pair of elliptical dorsal

plates, or wings, inclined toward each other and overlapping at their

tips; the outer margin of each plate is invaginate near its center.

Genital segment barrel shaped, with broad posterior lobes curved

inward over the basal abdominal segment ; as in the species hemiptera

these lobes are separated from the rest of the segment by distinct

grooves, and are darker in color. The abdomen is 2-segmented, the

basal segment longer than the terminal, with tiny lobes at its pos-

terior corners. The caudal rami are shorter than the anal segment,

nearly as wide as long, each tipped with three nonplumose setae.

The frontal plates are narrow and project but little; the second

antennae are large and stout; the terminal claw is turned back against

the ventral surface of the head and curved sharply near its tip, with

a long seta on the outer margin. The second segment also carries a

spine on its ventral surface, and the two basal segments are fully as

long as the apical claw. The maxilla is stout, simple, and slightly

curved; the strong apical claw of the maxilliped is bent into a half

circle, the point shutting down against the basal segment. The furca
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is three times as long as wide, the basal half stout, with convex sideia.

the branches slender and slightly curved.

The basal segment of the first leg is armed onl}^ with a minute

filiform seta ; the endopod is much reduced, while the exopod is large

and stout, with three apical spines and a plumose seta. In the second

leg the first and second segments of the exopod have a spine at the

outer distal corner and a plumose seta on the inner margin, the end
segment has two spines on its outer margin and one on the ventral

surface, and five setae. The second segment of the endopod of the

second leg is prolonged inside the end segment, and terminates in two

setae. The endopod of the fourth leg is 2-segmented and just reaches

the distal margin of the second exopod segment; its basal segment is

unarmed, its end segment has two apical, one outer, and one inner

spine. The genital segment shows no leg rudiments. The egg strings

are rather slender and as long as the entire body. Total length,

8-9 mm. Width of carapace, 4—4.5 mm.
Male.—Carapace like that of the female, with similar grooving;

the frontal plates are less prominent but the eye is larger and more
distinct. The dorsal plates of the fourth segment have a laioblike

projection at each anterior corner and no invagination on the outer

margins. The genital segment is elliptical, without posterior lobes

but with leg rudiments on the lateral margins just behind the center.

The abdomen is 2-segmented, the segments equal, the basal one with-

out posterior lobes ; the caudal rami are as wide as long, each tipped

with three setae.

The terminal claw of the second antenna is turned down against

the ventral surface of the head, is bent into the shape of the letter U,

and has two small spines on its ventral surface near the base; the

second segment also has a spine on its ventral surface near the

posterior margin. Total length, 6-6.5 mm. Width of carapace,

2.5-3 mm.
JRemarks.—This new species is very similar to hemipterm estab-

lished upon material obtained in Japan.^* The two can be distin-

guished by the frontal plates, the grooving of the carapace, the

relative size and shape of the dorsal plates on the fourth segment,

the posterior lobes of the genital segment, and the caudal rami.

Genus ALEBION Kr0yer, 1863

Carapace elliptical, as wide as long; no lunules; fourth segment

with dorsal plates in female, which are much reduced or lacldng in

male. Genital segment in female usually produced into a long proc-

ess at each posterior corner, extending backward beyond the tip of

1* Proc. U. S. Nat. Mus., vol. 59. no. 2354, p. 4, 1921.
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the abdomen, in the male usually smoothly rounded. Abdomen

2-segmented in both sexes, the basal segment in female with long

processes at its posterior corners ; caudal rami large with long setae.

First three pairs of legs biramose, the exopods with very large horny

claws; rami of first pair 2-segmented, of second and third pairs

3-segmented; fourth legs rudimentary, consisting of a single seg-

ment; no furca or maxillary hook; leg rudiments often present in

the male on genital segment.

KEY TO THE SPECIES

FEMALES

1. Genital segment quadrangular, with rounded corners and with-

out posterior processes glaber (p. 419)

Genital segment elliptical, with long conical processes, extend-

ing beyond tip of abdomen 2

2. Carapace distinctly longer than wide, median lobe broad, reach-

ing far behind tips of lateral lobes 3

Carapace as wide as long or wider, median lobe not reaching

tips of lateral lobes or but little beyond them 4

3. Dorsal plates on fourth segment widely separated, not fused at

base, each lunate with indented inner margin gracilis (p. 420)

Dorsal plates on fourth segment fused at base, each semiellip-

tical, with straight inner margin fuscus (p. 421)

4. Posterior processes of genital segment conical, smooth, inclined

outward, and quite slender carchariae (p. 422)

Posterior processes of genital segment flattened laterally, thick,

fringed with spines, inclined inward crassus, new species (p. 423)

MALES

1. Genital segment with small triangular processes at its posterior

corners; fifth legs visible dorsally glaber (p. 419)

Genital segment with smoothly rounded posterior corners, no

processes ; no fifth legs visible dorsally 2

2. Genital segment elliptical, widest at center, one-third longer

than wide, with convex lateral margins gracilis (p. 420)

Genital segment oblong, widest at anterior end, twice as long as

wide; with straight lateral margins crassus, new species (p. 423)

ALEBION GLABER Wilson

FlQUBE 263

Alebion glaber Wilson, Proc. U. S. Nat. Mus., vol. 31, p. 708, pi. 19, 1907.

Ocam^ence.—Found on the outside surface of the smooth dogfish,

the spiny dogfish, the sand shark, the barn-door skate, the brown

shark, and the bonito, all captured near Woods Hole.

DistHhution.—Not found outside the present area.

Color.—Body a uniform horn gray, semitransparent, and without

pigment marks.
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Female.—Carapace orbicular, as wide as long, the median lobe

squarelj^ truncated, or slightly concave. Fourth segment nearly as

wide as genital segment, its dorsal plates small, orbicular, and sep-

arated by a wide posterior sinus.

Genital segment half the width of

the carapace, longer than wide,

with nearly parallel sides and a

concave posterior margin; no leg

rudiments visible. Abdomen 2-seg-

mented, segments equal in length,

the basal one the wider. Exopods
of first three pairs of legs with

small horny claws; fourth legs

1-segmented, not visible dorsally;

two corrugated chitin ridges in

place of a furca. Total length,

10-12 mm.
Male.—Carapace longer than

wide, widest posteriorly; fourth

segment long and narrow, less

than half the width of the genital

segment and without dorsal plates.

Genital segment narrow, spindle-

shaped, and squarely truncated

posteriorly, with small spinelike

lobes at the corners; two pairs of

leg rudiments present. Abdomen
2-segmented, segments equal in length, the terminal one slightly

wider. Total length, 7-7.75 mm.
Remarks.—The absence of posterior processes on the genital seg-

ment is the best means of identification for this species. It is fairly

common around Woods Hole but has not been found anywhere out-

side of this area.

ALEBION GRACILIS Wilson

Figure 264

Aletion gracilis Wilson, Proc. U. S. Nat. Mus., vol. 31, p. 704, pi. 18, 1907.

Occurrence.—Found on the outside surface of the common dogfish,

the spiny dogfish, the sand shark, the dusky shark, the pollack, and

the bonito.

Distribution.—Outside the present area a single lot of specimens

has been sent to the United States National Museum from the Laysan

Islands in the Pacific Ocean.

Color.—Body a transparent cartilage gray, without pigment

markings.

Figure 263.

—

Alehion glaber: a. Female,
dorsal (drawn by A. H. Baldwin, Sep-

tember 21, 1887) ; b, female, fourth leg
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Figure 264. AleMon gracilis: a. Female, dor-

sal ; 6, maxilliped

FeiTiale.—Carapace elliptical, longer than wide, the median lobe

squarely truncated; fourth segment nearly as wide as the genital

segment and half as long; dorsal plates strongly curved, the convex

sides outward, the distal ends squarely truncated. Genital segment

half the width of the carapace, widest at the center, each posterior

corner a stout conical process

reaching beyond the tip of the

abdomen and sparsely set with

spines. Abdomen 2-segmented,

basal segment with a long proc-

ess at each posterior corner;

horny claws on the first three

exopods larger than in gldber.

Total length, 9-10 mm.
Male.—Carapace orbicular,

a little wider than long ; fourth

segment as wide as the genital

segment; rudiments of dorsal

plates projecting laterally.

Genital segment small and
elliptical, widest at the center

with convex lateral margins,

and with no spines or processes

at the posterior corners ; a pair of leg rudiments on the ventral sur-

face near the lateral margins. Abdomen 2-segmented, the segments

about equal. Total length, 5-6 mm.
Remarks.—This species can be recognized by the strongly curved

dorsal plates of the fourth segment in the female and the smoothly

rounded genital segment of the male. It is fairly common as in-

dicated by the number of hosts.

ALEBION FUSCUS Wilson

Figure 265

Alebion fusctis Wilson, Proc. U. S. Nat. Mus., vol. 59, p. 2, pis. 1, 2, 1921.

Occurrence.—Found on the outside surface and fins of the dusky

shark at Menemsha Bight, Marthas Vineyard.

Distribution.—Not found outside the present area.

Color.—Body a rich reddish brown, deepening into black in

preservatives ; eye dark brick red ; egg strings dark brownish gray.

Female.—Carapace elliptical, longer than wide; median lobe

squarely truncated posteriorly and armed at each posterior corner

with three large spines; fourth segment as wide as genital segment,

but only a fourth as long, dorsal plates semielliptical, outer margins

strongly convex, inner margins straight, separated by a deep narrow
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sinus. Genital segment half the width of the carapace, with convex
lateral margins armed with a row of long spines, and slender pos-

FiGDEE 265.

—

Aleiion fuscus: a. Female, dorsal ; b, female,
third leg

terior processes, laterally compressed and fringed with spines. Abdo-
men 2-segmented, basal segment considerably the larger, with posterior

precesses; caudal rami four times as long as

wide. Total length, 8-10 mm.
31ale

.

—Unknown

.

Bemarks.—This species can be distinguished

by its darker color and by the shape and size of

the dorsal plates on the fourth segment.

ALEBION CARCHARIAE Kr^yer

FiGtJEE 266

AleMon carchariae Kr0yer, Naturh. Tidsskrift, ser. 3,

vol. 2, p. 165, pi. 12, 1863.—Wilson, Proc. U. S. Nat.

Mus., vol. 31, p. 704, 1907.

Occurrence.—Found on the outside surface of

the common dogfish and the dusky shark at

Woods Hole, August, 1885.

Distribution.—Northern Atlantic (Kr0yer)
;

Cape Verde Islands (Brady, Brian) ; Indian

Ocean (Bassett-Smith).

Color.—Body a uniform cartilage gray and

fairly transparent.

Female.—Carapace orbicular, as wide as long, the median lobe

squarel}^ truncated posteriorly ; fourth segment two-thirds as wide as

Figure 2 6 6 .

—

AleMon
carchariae: Female,
dorsal (drawn by A.

H. Baldwin, Septem-
ber, 1887)
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the genital segment, dorsal plates siibtriangular, separated by a sinus

of medium width. Genital segment orbicular, its lateral margins

very convex and dentate, its posterior corners produced into slender

conical processes, reaching beyond the tips of the caudal rami, and

without spines except at the tip. Abdomen 2-segmented, basal seg-

ment lunate, produced laterally into curved lobes, each larger than

the segment itself; caudal rami twice as long as wide. Total length,

8-9 mm.
Male.—Unknown.
Rem,arks.—Kr0yer did not have a male of this species, as he

claimed, but a female without egg strings, as can be seen from Bald-

win's figure here given. The two specimens described by Bassett-

Smith as the female of Kr0yer's male are evidently an entirely differ-

ent species, as shown by the shape and proportions of the genital and

first abdominal segments, and the new specific name maculatus may
be suggested for it in allusion to the six bright red pigment spots on

the dorsal surface of the genital segment, which are found in no

other species. Although discovered and figured bj'^ Rathbun in 1885,

this is the first time the species has been reported from our American

shores.
ALEBION CBASSUS, new species

Plate 26

Occun^ence.—Two females and a male were taken from the outside

of the hammerhead shark {Sphyrna zygaena) at Woods Hole, August

1, 1913. The best female has been made the holotype with U.S.N.M.

No. 56614.

Color.—Body light yellowish brown, becoming darker in the

thicker portions over the digestive and reproductive organs; eye red.

Female.—Carapace orbicular, wider than long; frontal plates nar-

row with a circular median sinus ; lateral lobes broad, curved strongly

inward at their tips, and reaching considerably behind the median

lobe. On the inner margin of each of these lateral lobes is a double

flap or transparent border, one part dorsal and one part ventral.

To the dorsal flap, near the tip of the lobe, is attached a small tab

turned backward and lying on the dorsal surface of the lobe. The
median lobe of the carapace is broad and slightly concave on its

posterior margin, with two or three small spines at each corner.

Grooves separating the areas of the carapace arranged like the letter

H as in other species, the median area exceptionally broad. Eye so

small as to be detected only by transmitted light.

Fourth segment a little more than half as wide as the genital seg-

ment, its dorsal plates orbicular, extending well onto the genital

segment, and separated by a wide posterior sinus. Genital segment

five-eighths as wide as carapace, widest behind the center, where its

lateral margins are convex and are armed with a frinere of stout
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spines. Posterior processes widened and flattened, the inner edges

turned up dorsally and fringed with short spines, the tips with a

cluster of larger spines. The center of the segment is raised dorsally

above the rest, and its posterior corners are rounded and armed with

a row of spines.

Abdomen 2-segmented, the basal segment wider than the terminal,

with broad lateral flaps which are turned down ventrally, causing

the lateral margins of the segment to appear straight in dorsal view.

Terminal segment with a semicircular distal end, to the margin of

which the caudal rami are attached; these are broadly lamellar, a

little longer than wide, each tipped with four short setae of about the

same length.

Terminal segment of first antenna minute and scarcely visible;

second antenna with very stout terminal claws, strongly curved.

Terminal claw of maxillipeds with two stout teeth on its inner mar-

gin
;
horny process on first exopod large, on second and third exopods

rather small. Spermatophores elongate and cylindrical, lying flat

upon the ventral surface of the genital segment, with a small curved

knob at the free end. Total length, 14 mm. ; width of carapace, 8 mm.
Male.—Carapace similar to that of female, wider than long, its

lateral lobes reaching behind the posterior margin of the median

lobe. As in the female, the inner margins of these lateral lobes

have a double transparent flap, the dorsal one with an accessory tab

turned backward near the end of the lobe. Fourth segment longer

than in the female, its dorsal plates rudimentary, in the form of

rounded projections from the sides of the segment. Genital seg-

ment twice as long as wide, widest near the anterior end, with

straight lateral margins and rounded posterior corners. No leg rudi-

ments appear dorsally, but one pair can be seen ventrally near the

posterior corners. Abdomen 2-segmented, the basal segment nar-

rower and shorter than the terminal. Caudal rami large flattened

laminae longer than wide, each with four apical setae, the second

inner one the longest, the outer one the shortest. Total length,

11 mm.
Remarks.—This is the largest species of the genus and may be

recognized by its size and by the peculiar inner margins of the

lateral lobes of the carapace with their accessory tabs, which show

up distinctly in dorsal view.

Family PANDARIDAE

Genus PERISSOPUS Steenstrup and Lutken, 1861

Female.—Head fused with first segment, carapace wider than

long; second, third, and fourth segments free, each with a pair of

dorsal plates, those on the second segment lateral and oblique, on

the third segment median and horizonfal, on the fourth segment
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extending across the body. Genital segment larger than carapace;

abdomen entirely concealed, 1-segmented, attached to ventral sur-

face of genital segment. First four pairs of legs biramose, rami of

first and second pairs 2-segmented, of third and fourth pairs 1-

segmented; fifth legs obsolete.

Male.—Carapace longer than wide; second segment with small

lateral plates, third and fourth segments without dorsal plates; gen-

ital segment much smaller than carapace, quadrilateral, the fifth

legs prominent on the lateral margins near the posterior corners.

Abdomen large, 1-segmented, entirely visible behind the genital seg-

ment. Rami of first four pairs of legs 2-segmented, segments of

fourth pair more or less fused ; maxilliped with stout claw shutting

against a pair of corrugated knobs. A single species in this area.

PERISSOPUS COMMUNIS Rathbun

Figure 267

Perissopus comynnnls Rathbun, Proc. U. S. Nat. Mus., vol. 10, p. 560, pis. 29, 30,

1887.—Wilson, Proc. U. S. Nat. Mus., vol. 33, p. 354, pis. 17, 18, 1907.

Occurrence.—Found on the gills and fins of the dusky shark, the

brown shark, and the smooth dogfish, all captured at or near Woods
Hole.

Figure 267.

—

Perissopus communis: a. Female, dorsal; 6,

male, dorsal

Distribution.—Not found outside the present area except as men-

tioned below.

Color.—Body a light yellowish white, without pigment markings.
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Female.—Carapace semielliptical, widest at its posterior angles;

dorsal plates of second segment inclined at an angle of 45° and

widely separated, the space between their bases filled with a small

central plate; plates of third segment smaller than those of second

segment, and nearly in the same transverse line; the plates of the

fourth segment circular, meeting on the midline
;
plates of second and

fourth segments with dentate margins, of third segment smooth.

Total length, 3.75-4.25 mm.
Male.—Carapace narrowed anteriorly, squarely truncated pos-

teriorly between the lobes, the latter reaching the posterior margin
of the second segment; free segments decreasing regularly in width

backward, the fourth segment as wide as the genital segment. Abdo-
men half as wide as the genital segment ; caudal rami short and tri-

angular, each with four apical setae. Total length, 2.75-3.25 mm.
Remarks.—This species has been found in a single instance by

Brian in the Mediterranean off the coast of Mauretania upon the

shark MusteJus asterias. It can be recognized by a large hemi-

spherical knob on the ventral surface of the carapace on either side,

near the margin and opposite the pad of the maxilliped. The third

rami also are as distinctly segmented as the other pairs.

Genus ECHTHROGALEUS Steenstrup and LUtken, 1861

Female.—Head fused with first segment, second, third, and fourth

segments free, each with a pair of dorsal plates ; those of second seg-

ment lateral, of third segment median, both pairs rudimentary and

very small
;
plates of fourth segment large, covering more than half

of the genital segment and extending across the body. Genital seg-

ment as large as the carapace or larger, with a deep posterior sinus

and long rounded lobes. Abdomen 1-segmented, attached to ventral

surface of genital segment, usually partly visible ; caudal rami large

and armed with nonplumose setae. First four pairs of legs biramose,

rami of first pair 2-segmented; exopods of second and third pairs

3-segmented, endopods 2-segmented; rami of fourth legs large

lamellae, imperfectly segmented.

Male.—A Nogaus form, the carapace usually wider than long, with

accessory lobes on the posterior margin inside the lateral lobes; sec-

ond, third, and fourth segments free, each with a pair of small dor-

sal plates, those on the fourth segment scarcely overlapping the an-

terior margin of the genital segment. The latter very much smaller

than the carapace, more or less quadrilateral with rudiments of fifth

legs near the posterior corners. Abdomen entirely visible in dorsal

view, and 2-segmented ; caudal rami each nearly as large as the anal

segment and armed with four plumose setae.
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ke:y to the species (females)

1. Body more than twice as long as wide ; carapace smaller than

genital segment ;
plates of fourth segment with circular dots

coleoptratus (p. 427)

Body less than t\\nce as long as wide; carapace as large as

genital segment
;
plates of fourth segment without dots 2

2. Dorsal plates of fourth segment with denticulate margins and

spines at their anterior corners denticulatus (p. 428)

Dorsal plates of fourth segment with smooth margins and with-

out spines at their anterior corners torpedinis (p. 429)

ECHTHROGALEUS COLEOPTRATUS (Guerin)

Plate 27

Dinematura coleoptrata Gxj^rin, Regne animal de Cuvier, pi. 35, fig. 6, 1837.

Echthrogaleus coleoptratus Wilson, Proc. U. S. Nat. Mus., vol. 33, p. 367, pi. 19,

1907.

Occm^^ence.—Found on the skin and fins of the sharp-nosed mack-

erel shark {Isvjrus tigris) and the brown shark {Carcharhinus mil-

herti) at Woods Hole.

Distribution.—Indian Ocean (Johnston, Milne Edwards) ; English

seas (Baird, White, Stebbing, Scott) ; North Atlantic (Steenstrup

and Liitken) ;
Bohuslan (Olsson) ; Faroe Islands (Hansen) ; coast of

Italy (Brian) ; South Africa (Stebbing) ; Woods Hole (Smith,

Rathbun, Wilson).

Color.—Body a dull grayish yellow, lighter on the ventral, darker

on the dorsal surface ; the center of the carapace and the entire dorsal

plates of the fourth segment chestnut-brown ; eye brownish red.

Female.—Body more than twice as long as wide ; carapace orbicu-

lar, as wide as long, much shorter and a little narrower than the

genital segment; dorsal plates of the second segment widely sepa-

rated, lateral and oblique; those of the third segment median, fused

across the midline, and scarcely reaching the posterior margin of

the segment; those of the fourth segment trapezoidal, reaching the

center of the genital segment and showing a pattern of transparent

circular dots. Genital segment elliptical, longer than wide, with a

deep posterior sinus; rudiments of fifth legs on under surface of

posterior lobes and invisible in dorsal view. Abdomen wider than

long, invisible dorsally, or partly visible ; caudal rami laminate, each

with six spines. Total length, 12-14 mm.
Male.—Carapace suborbicular, a little wider than long, with

smoothly rounded margins; frontal plates of moderate width and

strongly arched; posterior lobes narrow and curved inward at their

tips like those of the female ; accessory lobes small, separated from the

lateral lobes by the width of the transparent margin of the latter ; eyes

almost invisible. Second segment with lateral lobes extending diago-
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nally outward and backward, their tips concealed beneath the posterior

lobes of the carapace. These lateral lobes are squarely truncated,

and each carries a small spine at its anterior corner. Lateral lobes

of the third and fourth segments evenly rounded, the fourth ones

short and giving the dorsal surface of the segment a lunate shape,

slightly overlapping the anterior margin of the genital segment.

The latter is barrel-shaped, with somewhat convex sides and minute

knobs at the posterior corners, with leg rudiments just in front of

the knobs. Abdomen less than half the width of the genital segment,

made up of two segments separated by a deep groove, the basal seg-

ment shorter and narrower than the distal. Caudal rami broad and

laminate, each tipped with four stout plumose setae.

Antennae and mouth parts like those of the female, the second

antenna larger and armed with a long spine on the ventral surface

of the terminal segment. Basal segment of maxillipeds with two

large corrugated knobs and a larger hollow knob or cup, into which

the tip of the end claw shuts. Swimming legs as in the female,

except the fourth pair, whose exopods are 3-segmented while the

endopods are 2-segmented. Total length, 6.25 mm. Carapace, 3.6

mm. long and 4 mm. wide.

Remarks.—This is the first description of the male of the species,

and it is found to be similar to those described for other species by
Heller, Thomson, and Olsson. But none of these authors noted any

accessory lobes on the posterior margin of the carapace, and the

present male shows a much greater relative width of the third and
fourth segments. The two males were found in company with fe-

males on the gills of an exceptionally large brown shark, Carcha-

rMnus onilherti^ captured in the pound nets at Menemsha Bight,

Marthas Vineyard, July 15, 1923. These males differ from those of

other species of the genus heretofore described in having the exopod

of the fourth legs 3-segmented instead of 2-segmented.

ECHTHROGALEUS DENTICULATUS Smith

FiGTJBB 268

Echthrogalcus dentic-ulatus Smith, Report upon the invertebrate animals of

Vineyard Sound and adjacent waters, p. 282, 1874.

—

^Wilson, Proc. U. S.

Nat. Mus., vol. 33, p. 369, pi. 20, 1907.

Occurrence.—A single specimen was taken from Atwood's shark,

or the great white shark {Carcharodon carchaHas)
.,
in Vineyard

Sound by Prof. S. I. Smith.

Distribution.—Not found outside the present area.

Color.—The body of the preserved specimen is a uniform yellow-

ish brown.
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Female.—Carapace orbicular, wider than long, its posterior lobes

reaching the dorsal plates of the fourth segment. Dorsal plates of

second segment lateral and nearly concealed, of third segment median

and fused, the posterior margin concave; of the fourth segment

nearly as wide as carapace, covering two-thirds of the genital seg-

ment, with denticulate margins and a stout spine at each anterior

corner. Genital segment elliptical, with wide posterior lobes bear-

ing leg rudiments, and between them a median dorsal plate. Abdo-

men large and wedge-shaped ; caudal rami oblong, each tipped with

Figure 2 6 8.

—

Echthro-

galeus denticulatus

:

Female., dorsal (drawn
by Sidney I. Smith,

1873)

FiGDRB 269.

—

Echthrogale-

us torpedinis: Female,

dorsal

two or three small setae. Exopod of fourth legs distinctly 3-seg-

mented, endopod fused into a single lamina, which is unarmed.

Total length, 9 mm.
Male.—Unknown.
Remarks.—This species can be identified by the denticulate mar-

gins of the fourth dorsal plates, and the spines at their anterior

corners. The host is only rarely captured and this probably accounts

for the paucity of material.

ECHTHROGALEUS TORPEDINIS Wilson

Figure 269

Echthrogaleus torpedmis Wilson, Proc. U. S. Nat. Mus., vol. 33, p. 371, pi. 21,

1907.

Occv/rrence.—^Taken from the fins of the common torpedo {Tetra-

narce occidentalis) at Woods Hole and at Provincetown.

Distribution.—Not found outside the present area.

Color.—Body of preserved specimens a uniform dark cinnamon-

brown.

71937—32 29
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Female.—Carapace orbicular, wider than long; second and third

segments indistinctly separated dorsally; dorsal plates of second

segment large, extending beneath the posterior lobes of the cara-

pace, of the third segment with incurved tips, of the fourth segment

large enough to cover all the genital segment except its posterior

lobes, with smooth margins. Genital segment elliptical, wider than

carapace, longer than wide, its posterior lobes turned inward and

almost meeting at their tips. Abdomen subquadrangular ; caudal

rami large and broad, each armed with a few coarse spines. In the

fourth legs each ramus is fused into a single lamina, the endopod

unarmed. Total length, 13 mm.
Male.—Unknown.
Remarks.—The size of the dorsal plates on the fourth segment will

identify this species, which thus far has not been found on any host

except the torpedo.

Genus DINEMATURA Burmeister, 1833

Female.—Head fused with first segment, second, third, and fourth

segments free, each with a pair of dorsal plates; fifth and genital

segments fused with a pair of dorsal plates; a sixth segment dis-

tinctly separated from the genital segment in front of the abdomen,

with a pair of dorsal plates and rudimentary legs. Abdomen 1-

segmented, attached to the posterior end of this sixth seg-ment. First

four pairs of legs biramose, rami of first legs 2-segmented, of second

and third legs 3-segmented, of fourth pair 1-segmented.

Male.—Carapace like that of female; dorsal plates of second seg-

ment lateral and small ; no plates on third segment ; those on fourth

segment rudimentary; genital segment oblong, widest posteriorly; no

sixth segment; no leg rudiments. Abdomen 2-segmented, segments

subequal; caudal rami large, foliaceous, and armed with plumose

setae. Both rami of fourth legs distinctly 2-segmented and armed

with spines only.

KEY TO THE SPECIES

1. Carapace one-third entire length ; dorsal plates of fourth segment

much longer than wide, with rounded tips producta (p. 431)

Carapace one-half entire length ; dorsal plates of fourth segment

much wider than long, with concave posterior margin latifolia (p. 432)

1. Second and fourth segments without dorsal plates ; distal abdom-

inal segment longer than wide producta (p. 431)

Second and fourth segments with small dorsal plates; distal ab-

dominal segment wider than long latifolia (p. 432)
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DINEMATURA PRODUCTA (Miiller)

Figure 270

Caligus productus Muller, Entomostraca, p. 132, pi. 21, figs. 3^, 1785.

Dinematura producta Wilson, Proc. U. S. Nat. Mus., vol. 33, p. 380, pi. 23, 1907.—

Brian, Monitore Zool. Ital., anno 22, no. 8, p. 197, 4 figs., 1911 (male).

Occurrence.—Taken from the fins of a " large shark " captured by

the Grainyus considerably south of Woods Hole.

Distribution.—British seas (Johnston, Baird, T. and A. Scott, Nor-

man) ; Kattegat (Steenstrup and Liitken) ; coast of Norway (Jen-

sen) ; Faroe Islands, Greenland (Hansen) ;
Finmark (Kr0yer) ; Gulf

of Genoa (Brian) ; Denmark, Norway (Miiller) ; Casco Bay, Me.

(Wilson).

Color.—Body of preserved specimens a uniform light brown.

Female.—Carapace orbicular, deeply notched at the center of each

lateral margin ; second and third segments filling the space between

the posterior lobes of the carapace, third segment

with lateral-dorsal plates wider than those on sec-

ond segment. Dorsal plates of fourth segment sep-

arated by a deep median sinus, their posterior ends

evenly rounded. Genital segment twice as long as

wide and half as wide as the carapace, its dorsal

plates obliquely truncated; dorsal plates of sixth

segment narrow and elongate, with rounded tips.

Abdomen quadrangular; caudal rami foliaceous,

with spines only; rami of fourth legs boot shaped,

the heels turned outward; sixth legs 1-segmented,

reaching the center of the caudal rami. Total

length, 15-19 mm. figure 270.

—

Dme-

Male.—CsirsLpace orbicular, wider than long; FemaS '"dofsaf"'

second and third segments narrower and longer

than in the female, both with dorsal plates ; fourth segment without

dorsal plates, the same width as the genital segment, contracted into

a short narrow waist anteriorly. Genital segment elliptical, scarcely

twice as long as wide, with evenly rounded posterior corners; no

lobes, no dorsal plates, no leg rudiments, no sixth segment. Abdomen
2-segmented, the distal segment twice the length of the basal, the

two the same width; caudal rami spatulate, each with four short

setae. Total length, 12.5 mm.
Remarks.—This species was really obtained a little south of the

present area, but as these southern sharks come into Vineyard Sound
during summer, one of them is likely to be found carrying this

parasite.
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DINEMATURA LATIFOLIA Stecnstrup and Liitken

Figure 271

Dinemaiura latifoUa Steenstkup and Lutken, Kong. Dauske Vid. Selsk. Skrift.,

ser. 5, vol. 5, p. 378, pi. 8, fig. 16, 1861.—Wilson, Proc. U. S. Nat. Mus., voL

33, p. 383, pis. 24, 25, 1907.

Occutrence.—Taken from the skin and fins of tlie mackerel shark

{Isw^s punctatus) and the great white shark {CaTchurodon carcha'

Has) at Menemsha Bight, Marthas Vineyard.

Distnbution.—Northern Atlantic (Steenstriip and Liitken)
;

Mediterranean (Heller, Cams) ; South Africa (Wahlberg) ; Adri-

atic (Valle) ; Island of Elba (Brian) ; Coxs Ledge,

Mass. (M. Kathbun) ; English coast (Wilson).

Color.—Body yellowish green, considerably

darker in the thicker parts of the body, the dorsal

plates and thin margins a clear light yellow.

Female.—Carapace twice as wide as long on the

midline, its posterior lobes curved inward ; second

segment shorter than the third but wider, with a

pair of large dorsal plates ; third segment wedge-

shaped and without dorsal plates ; fourth segment

with plates extending laterally beyond the mar-

gins of the genital segment, and posteriorly

nearly to its center. Genital segment elongate, its

Figure 2 7 1. —Dine- length to its width as 11 : 7, its dorsal plates much

Female!" dorfaf'"' narrower than the segment itself , with bluntly

rounded tips. Dorsal plates of sixth segment

separated by a narrow sinus ; abdomen Iddney-shaped, twice as wide

as long; caudal rami one-half longer than wide, armed with spines

only. Total length, 14-16 mm.
Male.—Carapace like that of the female, with very broad posterior

lobes; second and fourth segments with dorsal plates, third segment

without them. Genital segment oblong, enlarged posteriorly and

then contracted suddenly to the base of the abdomen; no leg rudi-

ments, no sixth segment. Abdomen 2-segmented, segments sub-

equal; caudal rami foliaceous, as large as the anal segment, and

armed with stout plumose setae. Total length, 8-8.5 mm.
Be77iarks.—This species can be recognized by the projecting lat-

eral margins of the dorsal plates of the fourth segment and their

diagonal posterior truncation in the female.

Genus PANDARUS Leach, 1816

Female.—Head fused with first segment, the carapace without

grooves; posterior lobes short, the margin between them sinuate or

toothed; second segment with lateral dorsal plates, sometimes fused

across the midline ; third segment with median plates, fused or sepa-
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rate; fourth and genital segments with fused plates, covering the

full width of the body ; sixth segment represented by a median lobe

attached to the posterior sinus of the genital segment. Abdomen
2-segmented, hidden dorsally by the sixth segment lobe and ven-

trally by a short and wide plate ; caudal rami in the form of dentate

processes attached to the sides of the ventral plate at its base. Four

pairs of biramose swimming legs, all the rami laminate and 2-seg-

mented, but the segments more or less fused; no fifth or sixth leg

rudiments.

Male.—The original type of the genus NogauS; head fused with

first segment; carapace broad, with convex sides, posterior lobes

curved inward, the margin between them with a pair of secondary

lobes; eyes usually visible. Second segment with lateral dorsal

plates, third and fourth segments without them; genital segment

moderately enlarged, with rudiments of fifth and sixth legs; no

separate sixth segment. Abdomen 2-segmented, segments subequal;

caudal rami foliaceous, each with three or four large plumose setae.

Rami of first four pairs of legs distinctly 2-segmented.

KEY TO THE SPECIES

FEMALES

1. Dorsal plates of fourth segment reaching well beyond center

of genital segment; sixth segment plate longer than wide 2

Dorsal plates of fourth segment not reaching center of genital

segment; sixth segment plate as wide as long or wider 3

2. A distinct median plate on second segTaent, between bases of

lateral plates; third segment plates not fused smithii (p. 434)

No median plate on second segment ; third segment plates fused

across midline, with a shallow median sinus cranchii (p. 435)

3. Second segment plates not reaching beyond tips of third segment

plates; median sinus of latter short and narrow bicolor (p. 436)

Second segment plates reaching half their length beyond tips of

third segment plates; sinus of latter wide and deep sinuatus (p. 437)

MALES

1. Carapace, including lobes, longer than wide ; second, third, and

fourth segments as wide as genital segment ; abdomen wider

than long smithii (p. 434)

Carapace wider than long; fourth segment considerably nar-

rower than genital segment ; abdomen as long as wide 2

2. Length of carapace on midline one-third of body length ; sixth leg

rudiments larger than fifth, triangular, acuminate cranchii (p. 435)

Length of carapace on midline nearly one-half of body length

;

sixth leg smaller than the fifth 3

3. Caudal rami one-half longer than wide, each with 4 apical setae,

equidistant from one another bicolor (p. 436)

Caudal rami scarcely longer than wide, inner seta not apical and

far removed from other three sinuatus (p. 437)
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PANDARUS SMITHII Rathbun

Figure 272

Pandarus smithii IIathbun, Proc. U. S. Nat. Mus., vol. 9, p. 315, pis. 5, 7, 1886.

—

Wilson, Proc. U. S. Nat. Mus., vol. 33, p. 410, pis. 29, 30, 1907.

Ocawrrence.—Both sexes taken from the fins of the dusky shark,

the sand shark, the great white shark, and the brown shark {Garcha-

rhinus milberti) at Woods Hole and in the pound nets on Marthas

Vineyard.

Distribution.—Hawaiian Islands; Gulf of Mexico; Laysan Islands,

Pacific Ocean; Great South Bay, Long Island (Wilson).

Color.—Female a rich brownish black, the margins of the carapace

and the dorsal plates, and a spot through the eye yellow or reddish.

Male yellowish white and nearly transparent.

Female.—Carapace ovate, wider than long, with short posterior

lobes, the margin between them with a row of coarse, bluntly rounded

teeth. Lateral plates of

second segment strongly

divergent, twice as long as

wide; between their bases

an unpaired median plate,

subtriangular in outline

;

dorsal plates of third seg-

ment circular, completely

separated on the midline,

and reaching little behind

the center of the plates on

the second segment. Plates

of fourth segment enor-

mous and covering three-

fourths of the genital seg-

ment, with a short and narrow posterior sinus. Genital segment el-

liptical, with short and blunt posterior lobes; sixth segment plate

ovate, one-third longer than wide, strongly narrowed anteriorly ; cau-

dal rami as long as sixth plate and divergent. Total length, 8-10 mm.
Male.—Carapace, including posterior lobes, longer than wide, nar-

rowed but little anteriorly; posterior lobes wide and blunt; acces-

sory lobes wider than long. Second, third, and fourth segments in-

creasing in length backward, but diminishing in width ; fourth seg-

ment as wide as genital segment, with strongly convex lateral mar-

gins. Genital segment subquadrangular, wider than long; sixth leg

rudiments larger than the fifth, but blunt and unarmed. Abdomen
more than half as wide as the genital segment, much wider than long,

basal segment shorter than terminal; caudal rami as wide as long,

Figure 272.

—

Pandarus smithii: a. Female, dorsal

6j male, dorsal
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each with three apical setae and one on the inner margin, some dis-

tance from the apex. Total length, 7-8 nmi.

Remarks.—The common sand shark is the chief host, but this spe-

cies is likely to be found on any of the larger sharks. The complete

separation of the dorsal plates of the third segment and the row of

coarse, blunt teeth across the posterior margin of the carapace are

the best identification characters.

PANDARUS CRANCHII Leach

FlGXTEE 273

Pandarus cranchii Leiach, Dictionnaire des sciences naturelles, vol. 14, p. 535.

1819.—Wilson, Proc. U. S. Nat. Mus., vol. 33, p. 403, pi. 28, 1907.

Occurrence.—Found on the fins of the dusky shark, the brown

shark, and several other large sharks that were not identified.

Distribution.—Gu\i of Guinea (Leach, Desmarest) ; North Atlan-

tic (Steenstrup and Liitken) ; south of Long Island (Smith) ;
Cape

Verde Islands (Brian) ; Stations 2237 and 2422, Albatross (Rath-

bun) ; Great South Bay, Long
Island (Wilson) ; between Papua
and Japan (Brady).

Color.—Female a light brown-

ish yellow, in the fully matured

adult usually covered with

brownish-black pigment over the

entire dorsal surface, except the

frontal plates, the margins of the

carapace, dorsal plates, and geni-

tal segment, and in the center of

the sixth segment plate. Male
yellowish horn color and fairly

transparent, with reddish eyes.

Female.—Carapace wider than

long, the posterior margin be-

tween the lobes with a roAv of stout sharp spines. Dorsal plates of

second segment large, reaching beyond the center of the plates on

the fourth segment; plates on third segment short, with a shallow

median sinus; plates on fourth segment covering three-fourths of

the genital segment, or often more. Genital segment obovate,

strongly narrowed posteriorly, with triangular posterior lobes ; sixth

segment plate longer than wide, contracted anteriorly; caudal rami

longer than sixth plate and widely divergent. Total length, 6-8 mm.

Male.—Carapace wider than long, posterior lobes curved inward,

accessory lobes longer than wide ; second, third, and fourth segments

about the same length and width, the fourth segment a trifle nar-

FiGDRE 273.

—

Pandarus cranchii: a. Female,

dorsal ; b, male, dorsal (drawn by Emer-

ton)
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rower than the genital segment, its lateral margins semicircles. Gen-

ital segment narrowed into a short waist anteriorly, with rudiments

of both fifth and sixth legs, the latter much larger than the former

and acutely pointed, but unarmed, the fifth pair with spines. Ab-
domen 2-segmented, segments the same length, the basal one enlarged

through the middle; caudal rami as wide as long, each with three

apical setae and one on the inner margin, removed from the others.

Total length, 8-10 mm.
Remarks.—The female may be identified by the fact that the cara-

pace is fully half the entire length; in the male the posterior lobes

of the carapace curve inward and the accessory lobes are longer than

wide.
PANDARUS BICOLOR Leach

Figure 274

Pandarus Mcolor Leach, Supplement Encyclopedia Britannica, vol. 1, p. 405.

pi. 20, figs. 1, 2, 1816.—Wn-soN, Proc. U. S. Nat. Mus., vol. 33, p. 400, pi. 27,

1907.

Occurrence.—Found on the fins of the smooth dogfish at Woods
Hole.

Distribution.—British seas (Leach, Baird, Scott) ; Bohuslan,

Skager Rak (Olsson) ; Kattegat, North Sea (Kr0yer) ; coast of

Belgium (Beneden) ; Iceland (Hansen); Liguria (Brian).

Color.—Female a creamy yellow,

the dorsal surface of the carapace,

the center of the dorsal plates of the

second, third, and fourth segments,

and two large spots connected across

the midline in the posterior part of the

genital segment an opaque chocolate

brown, becoming black in preserva-

tives. A Y-shaped spot through the

eyes and extending backward along

the midline is yellow and transparent.

The male is light yellow and trans-

parent.

Female.—Carapace one-third the

entire length, widest posteriorly, the margin between the posterior

lobes deeply sinuate. Dorsal plates of second segment not reaching

beyond tips of plates on third segment; those on fourth segment

covering only half the genital segment, with a broad median sinus.

Genital segment elliptical, with broadly rounded posterior lobes;

sixth segment plate more than half the width of genital segment, cir-

cular, as wide as long ; caudal rami much shorter than the sixth seg-

ment plate, and widely divergent. Total length, 8-9 mm.

Figure 274.

—

Pandarus Mcolor: a.

Female, dorsal; t, male, dorsal (af-

ter T. Scott)
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Male.—Carapace orbicular, as wide as long; posterior lobes wide,

straight, and bluntly rounded; no accessory lobes; no lateral plates

on second, third, or fourth segments. Fourth segment narrower

than genital segment, contracted into a short waist posteriorly.

Genital segment elliptical, longer than wide, rudiments of sixth legs

smaller than those of fifth pair, the former unarmed, the latter

armed with setae. Abdomen 2-segmented, segments equal; caudal

rami each with four apical setae, all equidistant from one another.

Total length, 6 mm.
Rema/rhs.—The female can be recognized by the wide circular sixth

segment plate and the short triangular caudal rami, the male by the

absence of accessory lobes on the posterior margin of the carapace

and of lateral dorsal plates on the second segment.

PANDARUS SINUATUS Say

Figure 275

Pandai'us simiatus Sat, Journ. Acad. Nat. Sci. Philadelphia, vol. 1, p. 436,

1S18.—Wilson, Proc. U. S. Nat. Mus., vol. 33, p. 417, pis. 32, 33, 1907.

Occwrrence.—Found in abundance on the fins of the common sand

shark, the great white shark, the smooth dogfish, the dusky shark, the

mackerel shark, the brown shark, and once on the menhaden.

Distnhution.—Woods Hole
area (S. I. Smith, R. Rath-

bun, M. J. Rathbun, McClendon,

Wilson) ; Beaufort, N. C, Great

South Bay, Long Island (Wil-

son).

Color.—Female yellow or yel-

lowish white, with a wide curved

band on each side of the carapace

and a large spot in the center of

the dorsal plates of the fourth

segment brown or black. In ma-
ture females the oviducts give

the genital segment a grayish or

brownish tinge. Male yellowish and transparent, without the

pigment markings.

Female.—Carapace less than half the entire length, with a sinuate

margin between the posterior lobes ; dorsal plates of the second seg-

ment broadly elliptical, divergent, reaching the center of the plates

on the fourth segment. Plates of the third segment circular and
separated by a deep median sinus, much enlarged at its base. Plates

of fourth segment about as wide as the genital segment and cover-

ing the anterior third of the latter, with a wide and shallow median

Figure 275.—Pandarus sinuatus: a. Female,
dorsal ; J), male, dorsal
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sinus. Genital segment elliptical, its posterior lobes broad and

evenly rounded ; sixth segment plate as wide as long, narrowed ante-

riorly; caudal rami much shorter than the sixth segment plate,

widely divergent, and acutely pointed. Total length, 7-8 mm.
Male.—Carapace wider than long, its posterior lobes broadly tri-

angular and slightly curved, accessory lobes very short, twice as

wide as long. Second, third, and fourth segments about the same

length, but diminishing rapidly in width, the fourth segment one-

fourth narrower than the genital segment, with strongly convex

lateral margins. Genital segment elliptical, one-third longer than

wide; rudiments of fifth and sixth legs the same size and bluntly

rounded, the sixth pair unarmed. Abdomen longer than wide, 2-seg-

mented; caudal rami foliaceous, each with three apical setae, and

one on the inner margin removed from the others. Total length,

7-7.5 mm.
Remarks.—This is by far the most common specie,s of the genus in

the area, and the sand shark is its usual host. The female can be

identified by the large circular sinus between the plates of the third

segment, and the male by the size and shape of the rudiments of the

fifth and sixth legs.

Genus NESIPPUS Heller, 1865

Female.—Head fused with first segment, carapace transversely

elliptical, much wider than long; second and third segments fused,

with a single pair of dorsal plates, fourth segment free, with a pair

of small plates. Genital segment elliptical, considerably enlarged,

much longer than wide, with an evenly rounded outline and no pos-

terior lobes or leg rudiments. Abdomen 1-segmented, attached to

the ventral surface of the genital segment and invisible in dorsal

view; caudal rami large and foliaceous. Fir,st four pairs of legs

biramose, rami of first three pairs 2-segmented, of fourth pair 1-seg-

mented; Q^gg strings much longer than the entire body.

Male.—Carapace longer than wide, with posterior but without ac-

cessory lobes; second, third, and fourth segments all distinct, about

the same length but diminishing in width, the fourth segment wider

than the genital segment, all three segments without dorsal plates.

Genital segment more or less angular, without lobes or leg rudiments

;

abdomen small, 1- or 2-segmented, wider than long; caudal rami

small but armed with long plumose setae. One species within the

present area.
NESIPPUS ALATUS Wilson

FiGUEE 276

Nesippus alatus Wilson, Proc. U. S. Nat. Mus., vol. 33, p. 426, pis. 34, 35, 1907.

Occurrence.—Found in the throat of the common sand shark, the

thresher shark, the great white shark, the dusky shark, the smooth
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dogfish, and the brown shark. Males are not only found on these

sharks with the females but also on the outside surface of the flounder

and killifish.

Distribution.—Found outside the present area only at Beaufort,

N. C, in the throat of the sharp-nosed shark {Scoliodon terrae-

novae), the hammerhead shark {Sphyrna zygaena)^ and the bonnet-

head shark [Reniceps tihuro).

Color.—Body a uniform light yellowish white and fairly trans-

parent, the coiled oviducts in the genital segment darker yellow and

opaque ; egg strings almost pure white, turning grayish brown with

development.

Female.—Frontal region strongly narrowed and separated from the

rest of the carapace; frontal plates very prominent; posterior lobes

short and broad. Dorsal plates on fused second and third segments

with angular corners; plates on

fourth segment with a broad and

shallow sinus. Caudal rami each

as large as the abdomen, with

four apical setae, equidistant

from one another; maxillipeds

with a stout, flattened terminal

claw. Total length, 6.5-7.5 mm.
Male.—Carapace indistinctly

grooved
;
posterior lobes narrow,

each with a stout spine inside its

base on the posterior margin of

the carapace. Genital segment

strongly narrowed at its anterior

end, with concave posterior cor-

ners ; basal segment of abdomen hardly visible in dorsal view ; caudal

rami each with three apical setae and one on the inner margin
removed from the others. Total length, 4-5 mm.
Remarks.—This is the only copepocl likely to be found inside the

throat of a shark ; the female may be identified by the fusion of the sec-

ond and third segments, with a single pair of dorsal plates ; the male

lacks the accessory lobes on the posterior margin of the carapace and
the fifth and sixth les rudiments.

Figure 276.

—

Ncsipims alatus: a, Female,
dorsal ; b, male, dorsal

Genus PARAPANDARUS Wilson, 1924

Female.—Head fused with first segment; carapace narrowed ante-

riorly, cephalic area clearly differentiated ; no posterior lobes ; second,

third, and fourth segments each with a pair of dorso-lateral plates.

Fourth legs visible behind the plates on the fourth segment; genital

segment with straight sides and no posterior lobes. Dorsal plate of
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sixth segment half as wide as genital segment, narrowed anteriorly,

circular posteriorly; ventral abdominal plate much larger than the

sixth segment plate. Abdomen 1-segmented, with modified caudal

rami; first 3 pairs of legs with 2-segmented rami, fourth pair with

1-segmented rami; maxillipeds uncinate.

Male.—Carapace elliptical, posterior lobes wide, curved, bluntly

rounded ; noi accessory lobes ; second segment with a pair of postero-

lateral plates ; third segment without plates or processes ; fourth seg-

ment with a lateral knob on either side near the anterior margin, the

rudiment of a dorsal plate. Genital segment oblong, with knob-

like processes at the anterior corners and broadly rounded lobes at

the posterior corners. Abdomen 2-segmented, segments equal ; caudal

rami foliaceous, each with four apical setae ; rami of all four pairs of

legs 2-segmented; maxillipeds with a stout terminal claw. A single

species in this area.

Remarks.—This genus so closely resembles Phyllophora (Milne

Edwards, 1840), changed to PhyllothyreU'S (Norman, 1903) because

PhyXlofhora had been preoccupied, that the two may be identical.

But Milne Edwards in his original description and figures, and later

Carus (1885) made the rami of the first, second, and fourth legs

1-segmented, T. and A. Scott said that the first exopod was 1-seg-

mented, the endopod 2-segmented, both rami of the second legs 2-

segmented, and both rami of the third and fourth legs 1-segmented.

Neither of these corresponds with what is here found, but as this is

at least a new species the differences may be specific rather than

generic. As the male of the type species iycornutus) has not yet been

found, however, and as we have here a distinctive male, it will be

better to wait before declaring the two genera identical.

PARAPANDARUS NODOSUS Wilson

Figure 277

Parapandarus nodosus Wilson, Proc. U. S. Nat. Mus., vol. 64, p. 8, pis. 2, 3, 1924.

Occurrence.—Found on the gills of the hammerhead shark

{Sphyrna zygaena)^ the great blue shark {Galeus glaucus), and the

brown shark {Oarcharhinus milberti).

Distrihution.—Not found outside the present area.

Oolor.—Body a uniform grayish white, without pigment markings,

the thickened portions yellowish or brownish, the egg strings white.

Female.—Width of carapace across its posterior margin to its

length as 8 : 5 ;
posterior corners bluntly rounded, pointing outward

;

the width of each pair of dorsal plates on the second, third, and

fourth segments about equal to that of the carapace
;
plates on fourth

segment slightly overlapping the genital segment, their inner mar-

gins overlapping each other. Genital segment with straight sides
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Figure 277.

—

Parapandarus nodosus: a.

Female, dorsal ; b, male, dorsal

and a wide posterior sinus, with leg rudiments projecting behind the

posterior corners. Abdomen 1-segmented, covered ventrally with a

large circular plate and dorsally with a much smaller sixth segment

plate; caudal rami modified like those of Pandai^us. Total length,

12-14 mm.
Male.—Lateral margins of carapace quite convex, posterior margin

straight
;
posterior lobes one-third the length of the carapace ; lateral

plates of second segment extend-

ing diagonally to the tips of the

posterior lobes of the carapace;

third segment transversely ellip-

tical and evenly rounded; fourth

segment narrowed into a short

waist in front of the lateral knobs.

Posterior lobes of the genital seg-

ment curved inward, without any

leg rudiments; basal segment of

abdomen narrower than termi-

nal; caudal rami enormous, their

inner margins overlapping, each

with four rather small apical

setae. Total length, 13-15 mm.
Remarrhs.—The female of this genus may be recognized by the

imbricated dorsal plates on the second, third, and fourth segments,

the male by the lateral knobs on the fourth and genital segments.

Unlike Pcmdarus it is found on the gills and not the fins of its shark

host.

Family CECROPIDAE

Genus CECROPS Leach, 1816

Female.—Head fused with first segment, carapace with broad pos-

terior lobes ; second and third segments fused, the former with large

lateral plates, the latter with small fused median plates ; fourth seg-

ment with larger fused plates covering the anterior portion of the

genital segment, with a narrow median sinus. Genital segment

small, with fused dorsal plates extending beyond the tips of the

caudal rami. Abdomen 1-segmented, as large as genital segment, its

ventral surface produced laterally and anteriorly into lobes. Egg
strings irregularly coiled and hidden between the dorsal plates of

the genital segment and the ventral lobes of the abdomen. Rami
of first three pairs of legs 2-segmented, of fourth pair 1-segmented

;

no leg rudiments on the genital segment.

Male.—A miniature female except as follows: Dorsal plates of

fourth segment covering both genital segment and abdomen, the for-
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mer without dorsal plates, the latter without ventral lobes, and twice

as wide as long; legs enlarged but little, the rami 1-segmented. A
single species in the area.

CECROPS LATREILLII Leach

Figure 278

Cecrops latreillii Leach, Supplement Encyclopaedia Britannica, vol. 1, p. 405,

pi. 20, figs. 1-5, 1816.—WILSON, Proc. U. S. Nat. Mus., vol. 33, p. 468, pis.

38, 39, 1907.

Occitrrence.—Found on the gills of the common sunfish captured

in the pound nets on Marthas Vinej^ard.

Distribution.—British seas (Allman, Thompson, A. and T, Scott,

Norman) ; New Zealand (Thomson) ; Mediterranean (Hope, Heller,

Valle, Carus) ; Nizza (Risso) ; Norway (Olsson, Kr0yer) ; northern

Pacific, Gulf of Maine
(Brian) ; coast of

Belgium (Hoeven)

;

off Gay Head (S. I.

Smith, Rathbun).

Color.—Body a uni-

form yellowish white,

the anterior ventral

surface of the abdo-

men, and the edges of

the dorsal plates of

the genital segment

with a few spots of

light-brown pigment,

very irregularly ar-

ranged; egg strings a

deep orange-brown,

the color increasing

with development.
Female.—The division between the head and first segment is indi-

cated by a notch on each lateral margin of the carapace, and by a

dorsal groove across the lateral area. The broad lateral plates of
the second segment are concealed beneath the posterior lobes of the

carapace; the small median plates of the third segment overlap
slightly those of the fourth segment, and the latter are triangular

and reach the center of the plates covering the genital segment,
being longest on the midline. The plates of the genital segment
are nearly twice the length of the carapace, their margins are

softened and rolled over ventrally, completely inclosing the abdomen,
caudal rami, and ^^g strings; caudal rami small, orbicular, and
armed with spines only. Total length, 25-30 mm.

-Cecrops latreillii: a. Female, dorsal; 6,

male, dorsal
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Male.—Carapace and second and third segments similar to those

of the female; dorsal plates of the fourth segment only half the

width of the carapace and covering the whole of the genital segment

and abdomen, except the caudal rami; combined they are one-half

wider than long. Genital segment nearly twice as wide as long, much

narrowed where it joins the fourth segment, and without dorsal

plates. Abdomen half as wide, but much less than half as long,

as the genital segment ; caudal rami small, with small plumose setae.

Total length, 14-17 mm.
Remarks.—This is one of the largest copepods, and in the present

area it has been thus far confined to the sunfish for a host, but else-

where it has been found upon several other kinds of fish.

Genus ORTHAGORISCICOLA Poche, 1902

Fetnale.—Head fused with first segment, carapace wider than long,

narrowed anteriorly, its lateral margins coarsely toothed, its dorsal

surface sparsely covered with spines. Second and third segments

distinct, with only rudiments of dorsal plates; fourth segment with

dorsal plates covering half the genital segment, their margins ser-

rate. Dorsal plates of genital segment much wider and longer than

the carapace, overlapping each other on the midline, with serrate

posterior margins. Abdomen concealed, with lateral lobes as in

Gecroys; egg strings carried between these lobes and the dorsal plates.

Rami of first two pairs of legs 2-segmented, of third and fourth pairs

large 1-segmented laminae, without setae.

Male.—Carapace similar to that of female, but the margins are

not toothed, and the dorsal surface has no spines; second and third

segments forming a narrow waist, without dorsal plates ; fourth seg-

ment plates a little narrower than the carapace, covering more than

half the genital segment, their posterior margins serrate. Genital

segment only two-thirds the size of the carapace, its dorsal plates

narrower than those of the fourth segment, and serrate posteriorly.

Abdomen small, quadrangular, showing through the posterior sinus

of the genital segment plates. Rami of first three pairs of legs

2-segmented, of fourth pair 1-segmented, much enlarged laminae,

armed only with spinules.

ORTHAGORISCICOLA MURICATA (Kr^yer)

FiGUBB 279

Laemargus muricatus Kr0teie, Naturh. Tidsskrift, vol. 1, p. 487, pi. 5, figs. A-E,

1837.

Orthagoriscicola muricata Wilson, Proc. U. S. Nat. Mus., vol. 33, p. 473, pis. 40,

41, 1907.

Occurrence.—Found on the gills of the common sunfish and of the

lookdown {Selene vomer) captured near Woods Hole.
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Distribution.—European seas (Kr0yer, Milne Edwards, Baird,

Beneden) ; Mediterranean (Valle, Carus) ; British seas (A. and T.

Scott) ; North Atlantic (Brian) ; Table Bay, South Africa (Steb-

bing) ; Woods Hole (E. Rathbun, McClendon, Wilson).

Color.—Body a uniform light yellow, the claws and chitin ribs

of the carapace tinged with brown, often becoming quite dark.

Female.—Carapace trapezoidal ; second and third segments with a

knoblike projection on each lateral margin, representing the dorsal

plates. Genital segment about the size of the carapace, one-half

wider than long, its dorsal plates not curling over ventrally. Ab-
domen, including its lateral lobes, as wide as the genital segment, and

about twice as long as that portion

of the latter in front of the base

of the abdomen. Egg strings, if

^^ -
^

. . . . straightened, twenty to thirty times

i ^^^^ l^ \^—^ J the length of the body. Total length,

18-22 mm.
Male.—Second segment with lat-

eral plate rudiments smaller than

in the female, third segment with-

out them, both segments very short.

Figure 2iQ.—orthagori8cicoia muri- Plates of fourth segment circular,

cata: a. Female, dorsal (drawn by projecting forward at each anterior
J. H. Emerton, 1873) ; 6, male, • j i i i /^ -j. i

^Qjgj^i
corner m a rounded lobe. Genital

segment strongly depressed; ab-

domen small and weak, attached to the ventral surface of the genital

segment, its posterior margin coinciding with that of the latter.

Caudal rami three times as long as wide, each with four apical setae

of about the same length. Total length, 10-15 mm.
Retnarks.—In the female the teeth and spines on the carapace, and

the large size and toothed margins of the dorsal plates of the genital

segment, will serve to identify the species. In the male the dentate

margins of the dorsal plates on the fourth and genital segments are

characteristics. The dorsal surface of this parasite is often loaded

with algae, infusoria, hydrozoa, and even with the large-striped

barnacle {Conchoderma)
.,
which is as large as the copepod itself.

Genus PHILORTHRAGORISCUS Horst, 1897

Female.—Head fused with first segment; carapace orbicular, with
broad and rounded posterior lobes ; second and third segments fused,

with one pair of lateral plates, but no median ones ; dorsal plates of

fourth segment as wide as carapace, circular, almost entirely separated
by the median sinus, with a spine at each anterior corner and denticu-

late margins ; dorsal plates of genital segment nearly as large as cara-

pace, with denticulate margins. Abdomen 1-segmented, attached to



COPEPODS OF THE WOODS HOLE REGION 445

ventral surface of genital segment; caudal rami foliaceous, diver-

gent. Rami of first three pairs of legs 2-segmented, of fourth pair

1-segmented ; basal segments of second and third pairs forming wide

aprons across the body; no fifth legs.

Male.—Carapace larger than rest of body, with large posterior

lobes; second and third segments fused, with one pair of lateral

plates, each with a spine at its anterior corner. Fourth segment with

a pair of lateral plates that do not meet on the midline. Genital

segment subquadrangular, its dorsal plates completely fused, with a

shallow posterior sinus and a spine at each outer corner. Abdomen
partly visible dorsally, 1-segmented; caudal rami longer than wide.

A single species in the present area.

PmLORTHRAGORISCUS SERRATUS (Kr0yer)

FiGUEB 280

Dinematura serrata Ke0yee, Naturh. Tidsskrift, set. 3, vol. 2, p. 176, pi. 8, 1863.

Philorthragorisciis serratus Wilson, Proc. U. S. Nat. Mus., vol. 33, p. 479, pis.

42, 43, 1907.

Occurrence.—Found on the outside surface and fins of the com-
mon sunfish at Woods Hole, and in the Gulf of Maine.

Distnhution.—Netherlands coast (Horst) ; English seas (Bassett-

Smith, T. Scott) ; North Atlantic (Brian, Fowler) ; Vineyard Sound
(Wilson).

Figure 280.

—

Philorthragoriscus serratus: a. Female, dorsal

(drawn by A. H. Baldwin, 1873) ; 6, male, dorsal

Color.—Body a clear yellowish white, clouded with gray, some-

times the one color predominating, sometimes the other.

Female.—Carapace with acuminate teeth on the lateral and pos-

terior margins, the lateral areas with a distinct groove between the

head and first segment ; fused second and third segments filling the

71937—32 30
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space between the posterior lobes of the carapace; fourth segment

much narrower. Terminal claw of second antenna with a small

spine on its inner margin; terminal claw of maxillipeds shutting

down between two blunt spines on the basal segment. Total length,

6-7.5 mm.
Male.—Carapace more than twice the width of the rest of the

body, its lateral areas with a dividing groove between the head and
first segment. Plates on the fourth segment smaller than those on

the fused second-third segment; terminal claws of second antenna

projecting well in front of the carapace. Basal exopod segment of

first leg swollen and armed on its outer margin with stout spines

curved distally, spine at the outer corner pectinate ; outer margin of

terminal segment lobed proximally, its spines pectinate. Total

length, 4.5-5.5 mm.
Reiiiarhs.—Any sunfish captured in the present area will probably

yield on its gills, fins, and outer skin specimens of the three genera

last described. Sometimes 100 or more may be found on the same

fish, whose slow movements and general lethargy seem well suited

for parasitism.

Family ANTHOSOMIDAE

Genus ANTHOSOMA Leach, 1816

Female.—Body short and stout, head fused with first segment,

carapace ovate, more than half the entire length; genital segment

and abdomen covered dorsally by the fourth segment plates and
ventrally by three pairs of overlapping foliaceous legs; fourth pair

of legs obsolete, the first three pairs without rami. Abdomen 1-seg-

mented; caudal rami narrow and elongated and unarmed; first

antennae 6-segmented; second antennae 3-segmented, subchelate;

maxillipeds uncinate.

Male.—No dorsal plates on fourth segment ; first two pairs of legs

with 1-segmented rami in notches on their inner margins ; third legs

without rami; fourth legs obsolete; other appendages as in the

female. A single species in this area.

ANTHOSOMA CRASSUM (Abildgaard)

FlGtTRE 281

Caligus crassus Abildgaaed, Skrivt. Naturh. Selsk., vol. 3, p. 46, pi. 5, 1794.

Anthosoma crassum Wilson, Proc. U. S. Nat. Mus., vol. 60, art. 5, p. 23, pi. 1,

1922.

Occurrence.—Found on the gills of the common sand shark, the

porbeagle shark {Isunis pimctatus), the sharp-nosed mackerel shark
(Isums tigrls), and the jaw of the dusky shark, captured in the
fish nets on Marthas Vineyard.
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Distribution.—European seas (Abildgaard, Risso, Leach, Kr0yer)
;

British Isles (Baird, T. Scott) ; New Zealand (Thomson) ; Vineyard

Sound (Gould, Eathbun, Wilson) ; California coast, Japan, Van-
couver Island (U. S. National Museum).

Color.—Carapace dark brown in the center, paler and yellowish

on the edges ; dorsal plates and foliaceous legs grayish white, covered

with minute transparent dots; free thorax, genital segment and

abdomen dark yellowish brown.

Female.—Antennal area separated from rest of head by a dorsal

groove; carapace projecting backward over the free thorax and over-

lapping the genital segment. Ab-
domen attached to the ventral

surface of genital segment below

and in front of the bases of the

Qgg strings; caudal rami fleshy

and longer than the abdomen.

The tip of the terminal claw of

the second antenna, when closed,

interlocks with a stout peg on the

ventral surface of the second seg-

ment, forming a sort of chela.

Total length, 10-15 mm.
M ale.— Carapace relatively

longer and narrower than in the

female; dorsal plates of fourth

segment lacking so that the entire body behind the carapace is visible

in dorsal view. Each leg of the first two pairs is notched on its inner

margin, and carries in the notch a pair of 1-segmented rami, unarmed
except the exopod of the second leg. Total length, 8-10 mm.
Remarks.—The favorite location of this shark parasite is in the

throat, fastened to one of the gill arches, and it is likely to be found
on almost any large shark in addition to those here mentioned.

Genus LERNANTHROPUS Blainville, 1822

Female.—Head fused with first segment, carapace margins turned

down ventrally ; free segments fused and covered with a single dorsal

plate, prolonged backward over the genital segment and abdomen.
Genital segment small, with convex sides ; abdomen 1- or 2-segmented.

Second antennae and maxillipeds prehensile and uncinate ; first four

pairs of legs biramose; rami of first and second pairs rudimentary
and 1-segmented, of third pair lamellar and fused, projecting at

right angles or diagonally from the ventral surface, of the fourth

pair lamellar, separate, and extending backward; fifth legs, when
present, uniramose and lamellar, often lacking.

FiGDRE 281.

—

Anthosoma crassum: a. Fe-

male, dorsal ; h, male, dorsal
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Male.—Head fused with first segment, carapace with flat margins •,

free and genital segments fused, but without a dorsal plate. Abdo-
men 1-segmented and visible in dorsal view. Rami of first and sec-

ond legs like those of the female, of third and fourth legs fused or

separate, but always extending backward; fifth legs lacking.

KEY TO THE SPECIES

FEMALES

1. Dorsal plate with a deep median posterior sinus, not covering

abdomen; fifth legs present longipes, new species (p. 448)

Dorsal plate without a posterior sinus, covering entire abdomen

;

no fifth legs 2

2. Posterior portion of dorsal plate wider than anterior and folded

around bases of fourth legs like a skirt paenulatus (p. 449)

Posterior portion of dorsal plate same width as anterior and not

folded around fourth legs 3

3. First antenna 8-segmented ; fourth legs narrow, sharply pointed

;

third legs close together and parallel pomatomi (p. 450)

First antenna 3-segmented ; fourth legs broad, bluntly pointed

;

third legs widely separated and divergent brevzoortiae (p. 451)

MALES

1. Fourth legs biramose, endopod half as long as exopod, both rami

acute paenulatus (p. 449)

Fourth legs uniramose and cydindrical 2

2. Fourth legs stout, acute, and widely divergent ; third legs also

acute and one-third as long as fourth pair pomatomi (p. 450)

Fourth legs nearly parallel and blunt ; third legs also blunt and

half as long as fourth pair brevoortiae (p. 451)

LERNANTHROPUS LONGIPES, ne^r species

Plate 28

Occv/rrence.—Four females with egg strings were found on the

gills of a black drum {Pogonias cromis) , caught within the present

area and placed in the New York Aquarium. One has been selected

as the species type, with U.S.N.M. No. 59788; the other three be-

come paratypes, with U.S.N.M. No. 59789.

Color.—After remaining a short time in formalin the body was

cinnamon-brown, somewhat lighter on the ventral surface and in the

fourth legs.

Female.—General form elongate and narrow, owing chiefly to the

great length of the fourth legs. Cephalothorax orbicular, as wide as

long, with lateral flaps concealing the antennae and mouth parts,

except in ventral view. Anterior portion of dorsal plate about as

wide as long, the parts representing the second and third segments

separated by distinct lateral invaginations and a much less distinct

dorsal groove. Posterior portion of dorsal plate orbicular, as wide as

long, with a median posterior sinus, one-fourth the length of the
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portion and enlarged at its base
;
posterior lobes on either side of this

sinus bluntly rounded and very flat. The fifth segment, genital seg-

ment and abdomen are considerably fused, but are indicated by lat-

eral sinuses and ventral grooves. The portion representing the fifth

segment is as long as the other two combined and carries on its

dorsal surface a pair of uniramose fifth legs. The portion repre-

senting the genital segment has strongly convex sides, to which are

attached the red spherical spermatophores ; the egg strings issue

from its dorsal surface close behind the fifth legs. The caudal rami

are leaf-shaped, as long as the abdomen and genital segment com-

bined, and acutely pointed.

The first antennae are 6-segmented, the basal segment much thicker

than the others, but all of them short and almost without setae. The
second antennae are exceptionally stout, the terminal claw short,

strongly curved and turned inward at right angles to the basal seg-

ment, the claws of the two antennae touching each other. The second

maxilla is smaller than the second antenna or the maxilliped; its

terminal claw is narrow and as long as the basal segment, with an

accessory spine on its inner margin near the tip. The maxilliped is

even stouter than the second antenna, and its basal segment has a cor-

rugated swelling, against which the tip of the claw shuts down.

The first and second legs are biramose, the rami 1-segmented; the

endopod of the first leg is conical and tipped with a short, non-

plumose seta; the exopod is a flattened lamina with six short and
blunt spines on the tip and outer margin. The third legs are ex-

ceptionally long and extend out side by side at right angles to the

ventral surface. The fourth legs are comparatively slender but are

more than half as long again as the whole body. The fifth legs are

two-thirds as long as the body and conceal the genital segment and
abdomen in dorsal view ; the bases of these legs are just beneath the

posterior margin of the dorsal plate. Total length, exclusive of

fourth and fifth legs, 7.5-8 mm. ; including fourth legs, 18.5-19 mm.
Male.—Unknown.
Remarks.—This species is easily identified by its large size and

by the exceptional length of the fourth and fifth legs. The host is

found in the southern part of the present area and ought to yield

other specimens of the new species.

LERNANTHROPUS PAENULATUS Wilson

Figure 282

Lernan4hropus paenulatus Wilson, Proc. U. S. Nat. Mus., vol. 60, p. 51, pi. 6, 7,

1922.

Occurrence.—Both sexes are found on the gills of the amber-jack
{Seriola lalandi) at Woods Hole.
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Color.—Body a uniform yellowish gray, turning to brown in pre-

servatives.

Female.—Body elongate and narrow; carapace with large lateral

flaps turned ventrally and hiding the antennae and mouth parts in

lateral view. Anterior portion of dorsal plate twice as long as wide,

posterior portion much widened at the posterior margin, and
wrapped around the fourth legs leaving only the tips of the latter

visible. Genital segment small Avith

strongly convex sides; abdomen
minute, 1-segmented; caudal rami

narrow lanceolate, as long as the abdo-

men and genital segment combined,

but not reaching the posterior margin

of the dorsal plate. Fifth legs rudi-

mentary stumps, concealed both dor-

sally and ventrally; first antennae

6-segmented, and sparsely setose.

Total length, 9-9.5 mm. Length of

egg strings, 16.75 mm.
Mai e.— Cephalothorax elliptical,

narrowed anteriorly, second segment

as wide as the head; third segment

enlarged through the bases of the

third legs, which extend outward at

a wide angle with the body axis;

fourth segment also widened through the bases of the fourth legs,

which extend diagonally backward at an angle of 45°.

Third and fourth legs biramose, the endopods much smaller than

the exopods ; caudal rami cylindrical, divergent, bluntly pointed and

unarmed. Total length, 2.25-2.5 mm.
Remarks.—This species can be readily identified by the long skirt,

or posterior portion of the dorsal plate, wrapped around the e,gg

strings.

LERNANTHROPUS POMATOMI Rathbun

FiGtJUE 283

Lernanthropus pomatomi Rathbun, Proc. U. S. Nat. Mus., vol. 10, p. 567, pis.

33-35, 1887.—Wilson, Proc. U. S. Nat. Mus., vol. 60, art. 5, p. 42, 1922.

Occurrence.—Found in abundance upon the gills of the common

bluefish in the Woods Hole area.

Distntution.—Found on the same host at Beaufort, N. C. (Wil-

son).

Color.—Body of the living copepod bright red owing to the large

quantity of blood diffused throughout the complex circulatory sys-

FiGUKB 282.

—

Lernanthropus paenu-

latus: a. Female, dorsal; b, male,

dorsal
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Figure 283.

—

Lernanthropus poma-

tomi: a. Female, dorsal ; i, male,

dorsal

tem; antennae and mouth parts horn color, egg strings brown. In

preservatives the red becomes a light yellow and the appendages

turn dark brown.

Female.—Cephalic segment narrowest across the frontal margin,

which is slightly concave, and widest at the posterior margin, which

is regularly rounded. Anterior portion of dorsal plate rectangular,

with rounded corners, a half wider than long; posterior portion

about the same width, but longer than

wide, covering the abdomen, caudal

rami, and bases of the egg strings and

fourth legs. Genital segment sub-

spherical; abdomen elongate; caudal

rami as long as the abdomen and

sharply pointed. Fourth legs bira-

mose, cut nearly to the base, the endo-

pods almost as long as the exopods.

Total length, without fourth legs, 4^5

mm. ; with fourth legs, 6-7 mm.
Male.—Cephalic segment ovate, nar-

rowed anteriorly, a little wider and

nearly as long as the rest of the body

;

the latter widest through the bases of

the third legs and tapered both ante-

riorly and posteriorly. Third and fourth legs uniramose, the third

pair less than half the length of the fourth, both pairs bluntly

pointed. Caudal rami short, stout, and bluntly rounded; posterior

antennae exceptionally large and strong. Total length, 1.5-2 mm.
Remarks.—This species is apparently confined to the bluefish, and

has not been found on any other host, and only once outside the

present area, as recorded above. It is often present in considerable

abundance.
LERNANTHROPUS BREVOORTIAE Rathban

Figure 284

Lernanthropus brevoortiae Rathbun, Proc. U. S. Nat. Mus., vol. 10, p. 563, pi. 31,

1887.—Wilson, Proc. U. S. Nat. Mus., vol. -GO, art. 5, p. 43, pi. 8, 1922.

Occu/rrence.—Found on the gills of the menhaden and the hickory

shad in the Woods Hole area.

Distribution.—Gills of menhaden at Beaufort, N. C. (Wilson).

Color.—Body light yellow and very transparent, more or less red

in living specimens, but not so- bright a red as in the preceding

species; antennae and mouth parts horn color; egg strings dark

brown.

Female.—Carapace oblong, narrowest at the anterior margin, which

is convex ; widest at the posterior margin, which is regularly rounded.
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Anterior portion of dorsal plate quadrangular, a little wider than

long, and a half wider than the carapace; posterior portion nar-

rower than the anterior, strongly tapered posteriorly and bluntly

rounded. Genital segment small, with rather flat sides; abdomen

nearly quadrangular, as wide as long; caudal rami short rounded

knobs, less than one-fifth the length of the abdo-

men. Third legs widely separated, very large,

and hood-shaped; fourth legs biramose, divided

to their base, the endopod only one-third the

length of the exopod, both rami foliaceous and

bluntly rounded. Length, without fourth legs,

4—5 mm. ; with fourth legs, 6-7 mm.
Male.—Short and stocky ; carapace as wide and

about as long as the body, with smoothly convex

margins. Body obovate, one-fifth longer than

wide, bluntly rounded posteriorly; genital seg-

FiGDEE 284.—Lernan- ment narrower than the free thorax; abdomen
thro pus hrevoor- much narrower than the genital segment; caudal
tme: Female, dor-

^.^j-^^^ ^gj.y small. Third and fourth legs cylindri-

cal, uniramose, bluntly pointed, third pair only

half as long as the fourth. Length, excluding fourth legs, 2 mm.

;

including fourth legs, 2.75 mm.
Remarks.—This species was originally found in Vineyard Sound

and is comimon there upon the gills of the menhaden. Beaufort is

the only known locality outside the present area, as recorded above.

Family EUDACTYLINIDAE

Genus KR0YERIA Beneden, 1853

Female.—Head fused with the first segment and covered with a

carapace, having lateral and median posterior lobes. In the sinus

between the two lobes on each side is a movable styliform process,

attached on the dorsal surface and extending backward along the

side of the free thorax. Second, third, and fourth segments free,

without processes, but each with a pair of dorsal plates; fifth and

genital segments more or less completely fused, elongate, and cylin-

drical or slightly flattened. Abdomen short, 1- to 3-segmented;

caudal rami long, narrow, and armed with setae. First antennae

6- or 7-segmented ; second antennae chelate ; maxillipeds with power-

ful terminal claws; four pairs of biramose swimming legs, the rami

3-segmented ; egg strings linear.

Male.—Carapace like that of female; second and third segments

about the same size, fourth segment often enlarged ; fifth and genital

segments fused, but much shorter and narrower than those of the

female. Abdomen relatively longer and 3-segmented; caudal rami
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long and armed with plumose setae ; antennae, mouth parts, and legs

like those of the female.

KEY TO THE SPECIES (FEMALES)

1. Abdomen 3-segmented ; fused fifth and genital segments only five

times as long as wide gracilis, new species (pk 453)

Abdomen 1-segmented ; fused fifth and genital segments at least

12 times as long as wide 2

2. Second endopod segment of swimming legs with a row of papillae

close to margin on ventral surface papillipes, new species (p. 454)

Second endopod segment of swimming legs with an inner seta

and without papillae on ventral surface lineata (p. 456)

ER0YERIA GRACILIS, new species

Plate 29

Occwrence.—Fifty females and three males were taken from the

gills of the brown shark {Cm^charhinus viilberti)^ July 25, 1923. One
female has been selected as the species type, with U.S.N.M. No.

56646 ; the males have been placed in a separate vial, with U.S.N.M.

No. 56645. Seven males were obtained from the nostrils of a great

blue shark {Galeus glaucus) , August 9, 1926, and 25 males and females

from the gills of another great blue shark the following day. These

sharks were captured in the fish nets on Marthas Vineyard.

Color.—Body a uniform yellowish white without pigment.

Fevfiale.—Carapace one-fourth wider than long ; cephalic area tri-

angular, the apex posterior, the base anterior and projecting in front

of the lateral areas. Styliform process stout, extending to the pos-

terior margin of the third segment, and curved inward at its tip.

Second, third, and fourth segments about the same length but dimin-

ishing in width, the fourth segment less than half the width of th^

carapace. Fused fifth and genital segments much wider than the

three preceding segments, five times as long as wide and tapered

posteriorly. Abdomen less than one-seventh the length and one-

fourth the width of the fifth and genital segment, distinctly 3-seg-

mented, the segments diminishing backward. Caudal rami longer

than the anal segment, six times as long as wide, each tipped with

two long and two short setae.

First antenna 6-segmented, sparsely armed with spines, but no

setae ; second antenna with a stout chela ; basal segment of maxilliped

long, narrow, and but little swollen, terminal claw enlarged at its

base and abruptly bent beyond its center. The two basal segments of

the first exopod without outer spines, but with inner setae, terminal

segment with four spines and four setae. Basal segment of endopod

with an inner seta ; second segment without an inner seta but with a

row of short spines on the outer margin ; terminal segment also with

a row of outer spines and with six apical and inner setae. In the
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fourth legs the two basal exopod segments have an inside seta but no
outside spine; the terminal segment has two spines and four setae.

The basal segment of the fourth endopod has an inner seta, the sec-

ond segment has both an inner and an outer seta, and a row of short

spines on the outer margin, the terminal segment has two or three

spines on the outer margin and two apical setae. Total length, 7-8

mm. Carapace and free thorax combined, 1.75 mm. Genital seg-

ment, 5 mm. long, 1 mm. wide. Ovisacs, 10 mm.
Male.—Carapace one-third Avider than long; cephalic area some-

what pentagonal; styliform processes stout but only reaching the

middle of the second segment. Second and third segments about the

same width and length, fourth segment narrower and longer; fifth

and genital segment one-fifth longer than the free thorax, the same
width as the fourth segment anteriorly, but tapered posteriorly.

Abdomen 3-segmented, the segments diminishing in length and width

backward; caudal rami longer than the anal segment, ten times as

long as wide, each with three apical setae and a fringe of cilia on the

inner margin. The two basal segments of the fourth exopod have

an inner seta but no outer spine, the terminal segment has two apical

spines and four setae. The basal segment of the endopod has an

inner seta and a smooth outer margin ; the second segment has a seta

at each distal corner, and a row of small spines proximal to the outer

seta ; the terminal segment has three small spines on the outer margin
and two apical setae. All the swimming legs have a pair of acumi-

nate spines, one at each end of the short rib joining their bases across

the midline. Total length, 4^.5 mm.
Remarks.—This species can be identified most quickly by the

3-segmented abdomen, which in the other two species has only a

single segment. The number of specimens recorded above shows that

it is at least a common species, although these large sharks are

captured only occasionally,

KR0YERIA PAPILLIPES, new species

Plate 30, a-i

OcGWfT&rhce.—A female was taken from the gills of the hammer-
head shark {Sphyrna zygaena) in August, 1911, and six males and
females were taken from the gills of the tiger shark {Galeocerdo

arcticus), August 13, 1926. A female of this latter lot is the holo-

type of the species, U.S.N.M. No. 56672. Both sharks were cap-

tured in the fish nets on Marthas Vineyard.

Color.—Body yellowish white, darker and more or less brownish

in the thicker parts of the cephalothorax and abdom^en; ovisacs

brown.

Female.—Carapace one-fourth wider than long, with evenly

rounded lateral margins; cephalic area suborbicular, as wide as long;
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styliform process scarcely reaching the middle of the second seg-

ment. Second and third segments about the same length, fourth

segment a little longer and enlarged where it joins the fused fifth

and genital segments. Each of these three segments has a pair of

small dorsal plates, which are narrowed anteriorly and adherent to

the dorsal surface, the whole of which they do not cover. The fused

fifth and genital segment is a little wider than the three preceding

segments, cylindrical, and more than twelve times as long as wide,

with straight sides. Abdomen composed of a single segment, one-

sixth as long as the genital segment, four times as long as wide,

tapered somewhat at both ends, and attached to the genital segment

on a level with the ventral surface of the latter. Caudal rami short,

two and a half times as long as wide, each tipped with three minute
setae.

First antenna 6-segmented, the basal segment the longest, the ter-

minal segment tipped with two slender spines and a fingerlike process,

the other segments sparingly armed with spines and without setae.

Second antenna slender, the dactylus of the terminal chela with a

small accessory spine on its inner margin, the fixed finger nearly

straight and hollowed at the end to receive the tip of the dactylus.

Basal segment of maxilliped considerably swollen, bent outward
near its proximal end and sharply pointed at its distal posterior

corner ; terminal claw slender and bent abruptly beyond its center.

The rami of each of the first four pairs of legs are about equal in

length; the two basal exopod segments carry a spine at the outer

distal corner and a seta on the inner margin. The terminal segment

has two outer spines and four plumose setae in the first legs, and two

outer spines and five setae in the other three pairs of legs. The basal

segment of the endopod has an inner seta in all four pairs, the second

segment has an inner seta in the fourth pair only, but along the

outer margin of this segment in all four pairs of legs there is a row
of small papillae on the ventral surface close to the margin. The
tips of these papillae project slightly beyond the margin and each

carries two or three long cilia ; the margin itself is also fringed with

cilia. The terminal segment of the endopod in the first three pairs

of legs carries six stout setae, in the fourth legs only three setae.

There are no spines on the ribs connecting the bases of the pairs of

legs as is common in most of the species of this genus. Total length,

10.5-12 mm. Carapace and free segments combined, 2-2.2 mm.
Width of carapace, 1.25 mm. ; of genital segment, 0.65 mm. Ovisacs.

7 mm. long.

Male.—Carapace one-half wider than long; cephalic area some-

what narrowed posteriorly; styliform processes not reaching the

center of the second segment. Second, third, and fourth segments

about the same width, which is one-third that of the carapace;
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second and third segments the same length, fourth segment one-half

longer, all three segments "with dorsal plates similar to those in the

female. Fused fifth and genital segment a little longer and con-

siderably narro-wer than the free thorax, tapered back-wards. Ab-
domen 3-segmented, the segments diminishing posteriorly; caudal

rami longer than the anal segment, t"welve times as long as "wide,

each tipped "with three small setae and fringed with cilia on the

inner margin.

Segmentation of first antenna very indistinct; second antenna,

mouth parts and swimming legs like those of the female. The sec-

ond endopod segment in all four pairs of legs is armed on its ven-

tral surface near the outer margin with a row of small papillae, like

those of the female. Total length, 4.5-5 mm. Carapace and free

thorax combined, 2 mm.
Remarks.—This species can be recognized at once by the curious

papillae on the ventral surface of the second endopod segments. In

the female also the body is exceptionally long and narrow.

KR0TERIA LINEATA Beneden

Plate 30, j-m

Kr0yeria Uneata BENEDEisr, Bull. Akad. Roy. Belgique, vol. 20, p. 20, pi. 1, 1853.

Occurrence.—Found on the gills of the hammerhead shark,

Sphyma Bygaena, captured in the fish nets on Marthas Vineyard.

Color.—Body yellowish white, darker and more or less brownish

in the thicker parts of the cephalothorax and abdomen; Q,gg strings

dark brown.

Female.—Carapace as long as wide; cephalic area oblong, the

frontal margin projecting; lateral areas with a projecting anterior

corner and short posterior lobes ; styliform processes extending to the

middle of the third segment and straight (Beneden) or sometimes to

the middle of the fourth segment and curved inward at their tip

(Claus). Second segment short, third and fourth segments each a

little longer, the third about one-third the width of the carapace.

Fused fifth and genital segment wider than the free thorax and eleven

times as long as wide. Abdomen composed of a single segment, the

same width throughout, two-fifths as wide as the genital segment and

four and a half times as long as wide. Caudal rami nearly half the

length of the abdomen, four times as long as wide, each tipped with

three long plumose setae. First exopod without outer spines, first and

second segments with an inner seta, third segment with five setae;

first and second endopod segments with inside seta, terminal segment

with three setae. Total length, 7-8 mm.
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Male.—Carapace longer than wide ; styliform process reaching the

posterior margin of the second segment; second, third, and fourth

segments about the same length and width; fused fifth and genital

segment shorter than the free thorax and only three times as long as

wide. Abdomen 3-segmented, the two basal segments about the same

length, the anal segment a little shorter. Caudal rami longer than

the anal segment, twelve times as long as wide, each tipped with three

long plumose setae. Total length, 5-5.5 mm.
Remarks.—Beneden claimed to have found the rudiments of a fifth

pair of legs at the posterior corners of the genital segment, but Claus

disproved this. The species can be recognized by the angular front

corners of the lateral areas of the carapace and the length of the

styliform processes.

KR0YERINA, new genus

Female.—Carapace triangular, strongly narrowed anteriorly, wid-

est near the posterior margin, without posterior lobes and sinuses or

styliform processes, and with or without a cephalic area. Second,

third, and fourth segments about the same length and width, the

latter scarcely more than half the width of the carapace. Fifth and

genital segments fused, nearly as wide as the carapace, without pos-

terior lobes or with very short ones. Abdomen 2-segmented, basal

segment much shorter than terminal; caudal rami narrow and elon-

gate, each tipped with three setae. First antenna 6-segmented;

second antennae chelate; maxillipeds with a strongly curved apical

claw. All four pairs of legs biramose, rami 3-segmented.

Male.—Similar to the female, but smaller; carapace about as long

as wide ; fused fifth and genital segment relatively shorter ; abdomen
3-segmented, anal segment less than half the length of the basal seg-

ment and considerably narrower; caudal rami longer than the anal

segment and slender; antennae, mouth parts, and legs like those of

the female.

Genotype.—Kr^i/erina nusuta, new species.

KEY TO THE SPECIES (FEMAI^S)

1. Fused fifth and genital segment less than four times as long as

wide, its posterior corners prominent nasuta, new species (p. 457)

Fused fifth and genital segment more than eight times as long as

wide, its posterior corners smoothly tapered- elongata, new species (p. 459)

KR0YERINA NASUTA, new species

Plate 31, a-fc

Occurrence.—Four females from spiracles of large sting ray

{Dasyhatius 7}im^inics), July 18, 1923; a female with attached male
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from spiracle of a sting ray, August 15, 1923; two females from

spiracle of sting ray, July 7, 1926. The female with attached male

is made the species holotype, with U.S.N.M. No. 56644.

Color.—Body a uniform grayish white; egg strings brownish.

Feriwle.—Carapace triangular with rounded corners, the apex

forming the frontal margin between the bases of the first antennae,

the base of the triangle forming the posterior margin and showing

neither lobes nor sinuses nor stylifoiTn processes. The width, great-

est near the posterior margin, and the length of the carapace are

about equal. The cephalic area is triangular, the apex of the tri-

angle at the center of the carapace. The second, third, and fourth

segments are about the same length, and a little more than half as

wide as the carapace ; their lateral margins are strongly convex, and

there are no indications on their dorsal surfaces of the paired dorsal

plates found in Kr0yeria. The fused fifth and genital segment is

nearly as wide as the carapace and about three and a half times as

long as wide; the egg strings attached to its posterior corners con-

tain 18 eggs each, which are proportionately larger in diameter and

much thicker than in Kr^yeria. The abdomen is 2-segmented, the

anal segment nearly twice the length of the basal segment; caudal

rami four times as long as wide, each with three short apical setae.

The first antenna is filiform and 6-segmented, the first, third, and

sixth segments much longer than the other three, the second and

sixth segments with setae, the others wdth spines only. Second

antenna as long as the first and standing out prominently from

the ventral surface of the head. The terminal chela is quite

different from that found in Kr^yeria; there a curved and movable

dactylus shut down into the hollowed tip of a fixed finger and the

bases of the two digits were widely separated. Here apparently

both digits are movable and their bases are in contact; they more

resemble a pair of parallel pliers than a chela. The second maxillae

are 3-segmented, the basal segment stout, the second segment slender,

the terminal segment in the form of a triangular claw. The distal

end and the outer margin of the second segment are armed with long

cilia, and the outer margin of the claw has a fringe of long spines.

In the maxillipeds the basal segment is much swollen on its inner

margin ; the terminal claw is as long as the basal segment and shuts

down over this swelling. The spines on the outer and the setae on

the inner margins of the three segments in the rami of the swimming

legs are arranged as follows: First exopod, 1-1, 1-1, 2-4; first endo-

pod, 0-1, 1-1, 0-6; second exopod, 1-1, 1-1, 3-4; second endopod,

0-1, 0-1, 1-5; third exopod, 1-1, 1-1, 3-4; third endopod, 0-1, 0-1,

1-4; fourth exopod, 1-1, 1-1, 3-4; fourth endopod, 0-1, 0-1, 1-3. In

the terminal endopod segment of the second, third, and fourth legs
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the spine is not on the outer margin but is terminal and lies between

the two outer setae. Total length, 3.85-4.15 mm.
Male.—Carapace like that of the female; second and third seg-

ments two-thirds as wide as the carapace, narrowed anteriorly, widest

near the posterior margin ; fourth segment spindle-shaped, narrowed

both anteriorly and posteriorly, widest through the center. Fused

fifth and genital segment a little longer and narrower than the free

thorax, and tapered posteriorl3^ Abdomen 3-segmented, second seg-

ment as long as the first but narrower, anal segment less than half

the length of the second segment. Caudal rami longer than the anal

segment, four times as long as wide, divergent, each tipped with

three equal setae. Antennae, mouth parts, and legs like those of the

female. Total length, 2.3-2.5 mm.
Remarks.—This genus can be distinguished from the preceding one

by its triangular cephalothorax, which is destitute of posterior lobes

and styliform processes. The species may be identified by the rela-

tive proportions of the fused fifth and genital segment. The finding

of several specimens in the spiracles of the few sting rays examined

would seem to indicate that the species is fairly common.

KR0YERINA ELONGATA, new species

Plate 31, l-p

Occurrence.—A few specimens, all females, were obtained from

the gills of the great blue sharks {Galeus glaucus) captured on suc-

cessive days in August, 1926, in the fish nets on Marthas Vineyard.

The female holotype is U.S.N.M. No. 56673.

Color.—Body a uniform snowy white; ^gg strings grayish.

FeTnale.—General form elongate and narrow; carapace triangular

with rounded corners, one-fifth wider than long. The base of the

triangle forms the posterior margin of the carapace, is nearly

straight, and shows neither lobes, sinuses, nor styliform processes.

Second, third, and fourth segments about the same length but

diminishing slightly in width, the fourth segment a little more than

half the width of the carapace. Fused fifth and genital segment

wider than the free thorax, but not so wide as the carapace, eight

and a half times as long as wide, with straight sides and smoothly

rounded i^osterior corners. Abdomen one-sixth as long and half

as wide as the genital segment, 2-segmented, the anal segment

spindle-shaped and twice as long as the basal segment. Caudal rami

linear, five times as long as wide, each tipped with three minute setae.

First antennae indistinctly 7-segmented, sparsely armed with

rather short spines; second antenna stout, terminated by a pair of

pinchers the digits of which are in contact at their base and overlap

at their tips. Second maxilla much shorter than in nasuta, but
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similarly formed, except that the triangular claw has no spines on

its outer margin. The basal segment of the maxilliped is not swollen

so much and the terminal claw is not so long. The arrangement of

the spines and setae on the three segments of the swimming legs is

as follows: First exopod, 1-1, 1-1, 2-4; first endopod, 0-1, 0-1, 0-6;

second exopod, 1-1, 1-1, 3-4; second endopod, 0-1, 0-1, 1-4; third

exopod, 1-1, 1-1, 3-4; third endopod, 0-1, 0-1, 1-4; fourth exopod,

1-1, 1-1, 3-4; fourth endopod, 0-1, 0-1, 1-4. On the terminal endo-

pod segment of the second, third, and fourth legs the spine is between

the two outer setae and is terminal rather than on the outer margin,

as in the preceding species. Total length, 13.6 mm. Fused fifth

and genital segment, 9.5 mm. long, 1.15 mm. wide. Ovisacs, 14 mm.
long.

Remarks.—This species can be recognized by its exceptional size,

the body plus the ovisacs being 25 mm. in length. It is possible

that the great blue shark is its only host, but more probable that it

will be found also upon the gills of other large sharks.

Genus NEMESIS Risso, 1826

FeTTude.—Head fused with first segment, carapace oval or elliptical

and longer than wide ; second, third, and fourth segments wider than

carapace, each covered with a dorsal plate the sides of which curve

around onto the ventral surface. Fifth segment usually reduced in

width, its dorsal plate just reaching either lateral margin; genital

segment smaller than the fifth segment; abdomen narrower but

longer than the genital segment, 2- or 3-segmented; caudal rami

minute and armed with short spines. First antennae 10- to 15-seg-

mented, filiform; second antenna uncinate; maxillipeds huge, project-

ing far beyond the carapace, uncinate ; first 4 pairs of legs biramose,

rami 2-segmented, fifth pair uniramose, 1- or 2-segmented.

Male.—Carapace elliptical; second, third, and fourth segments as

wide as carapace or wider and not curved over ventrally; fifth seg-

ment narrower and much shorter than the fourth; genital segment

enlarged ; abdomen 3- or 4-segmented, the segments diminishing back-

ward; caudal rami differing considerably in size, with or without

plumose setae ; antennae, mouth parts, and swimming legs like those

of the female.

KEY TO THE SPECIES (FEMALES)

1. Fifth segment as wide as fourth ; abdomen 2-segmented ; sinuses

between thoracic segments deep lamna (p. 461)

Fifth segment mucli narrower than fourth ; abdomen 3-seg-

mented ; sinuses narrow and shallow 2

2. Second segment with a notch on each lateral margin; fourth

segment with lobes at posterior corners atlantica (p. 463)

Second segment with smooth lateral margins, no notches; fourth

segment without lobes at posterior corners pallida, new species (p. 464)
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NEMESIS LAMNA Risso. 1826

Plate 32

Nemesis lamna Risso, Histoire naturelle des principales productions de TBurope

Meridionale, vol. 5, p. 135, pi. 5, fig. 25, 1826.

Nemesis mediterranea Helleb, Reise der Osterreichischen Fregatte Novura,

vol. 2, pt. 3, Crustacea, p. 220, pi. 21, 1865.

Occy/rrence.—Both sexes were obtained from the gills of the great

white shark {Carcharodon carcharias) in August, 1916, and again

from the same host in July, 1924, both sharks caught in the fish nets

on Marthas Vineyard.

Distribution.—Mediterranean (Risso, Milne Edwards, Brian,

Valle) ; European seas (Roux, Guerin) ; California coast on gills of

mackerel shark {Iswus punctatus) (Wilson).

Color.—Body a light tan, the dorsal surface of the carapace and

the centers of the second, third, and fourth segments in the female a

light brown ; spermatophores d^rk reddish brown, almost black ; egg

strings dark brown.

Female.—Cephalothorax obovate, frontal margin straight, posterior

portion overlapping the second segment considerably narrowed. The

dorsal carapace does not reach the posterior margin, but leaves a

narrow free border around the posterior end. Second, third, and

fourth segments about the same length and wider than the carapace,

with deep lateral sinuses between them. Each of these segments

carries on its dorsal surface a pair of plates, which are so completely

fused as to appear single, are inlaid into the dorsal surface, and

cover only the center of the segment, leaving a wide naked border

around the lateral and posterior margins. The lateral sinuses be-

tween the fourth and fifth segments are deeper than the two pairs

that precede them, and their inner ends are curved backward into

the anterior margin of the fifth segment. The latter is fully as long

as the fourth segment and scarcely narrower, and carries on its

rounded posterior corners the rudiments of the fifth legs. The genital

segment is about one-third the width of the fifth segment, with

strongly convex lateral margins. Abdomen half as wide as the geni-

tal segment, 2-segmented, the anal segment twice as long as the basal.

Egg strings narrow, but three times as long as the body ; spermato-

phores ovoid, the two fully as large as the genital segment and

extending out at right angles to the body axis.

First antennae filiform, 12 to 15 segments, the basal segment con-

siderably wider and longer than any of the others. Second antennae

longer than the first pair, 3-segmented with a terminal claw, which

is strongly curved and bears on its inner margin near the base a

short bipartite spine; the second segment also carries a small spine

on its inner margin. Second maxilla 2-segmented, the segments about

71937—S2 31
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equal in length, tipped with a stout claw and a swollen pad covered

with spines. Maxillipeds large and powerful, projecting far beyond
the lateral margins of the carapace; terminal claw considerably

shorter than the basal segment and strongly curved near its tip.

The first four pairs of legs are biramose, the rami 2-segmented;

in the first pair the basipods are not swollen, the basal segment of

the exopod is broad and curved inward, and is usually folded against

the basal segment, with its tip overlapping the endopod. Its outer

margin is fringed with a row of fine saw teeth; the distal segment

is small and conical and tipped with three small spines. The endo-

pod is made up of a basal segment and two small conical processes,

each tipped with a minute spine; outside the base of the endopod
is a large plumose seta. The basipod segments of the second, third,

and fourth legs are swollen into large triangular sacs, which cover

the lateral sinuses between the thoracic segments, and thus become

visible in dorsal view. The legs themselves are attached to the ven-

tral surfaces of the sacs ; in all three pairs the basal segment of each

ramus is much wider than the terminal and is produced into a long

spine on one or both sides of the latter; the terminal segment is

conical with stout spines. The outer margin of each basal exopod

segment is armed with one or more rows of spiny teeth ; in the sec-

ond legs the concave distal margin of this segment also has a row of

teeth. In these three pairs of legs the outer spine of the basal exo-

pod segment reaches beyond the tip of the end segment. The fifth

legs are minute unarmed fingerlike processes attached to small knobs

on the ventral surface of the fifth segment near the posterior corners.

Total length, 10-12 mm. Carapace and free thorax, 8-9 mm. long;

carapace, 2 ; free thorax, 2.5 mm. wide. Ovisacs, 30 mm. long.

Male.—Carapace one-half longer than wide, with a straight frontal

margin and a narrowed posterior end overlapping the second seg-

ment as in the female ; second, third, and fourth segments wider than

the carapace, but diminishing in width backward, the sinuses be-

tween the segments narrow, shallow, and angular. Fifth segment

little more than half the width and a third of the length of the fourth

segment, with rudiments of fifth legs on its ventral surface. Genital

segment wider than the fifth segment and two and a half times as

long, with strongly convex sides. Abdomen 3-segmented, segments

diminishing in width posteriorly, the anal segment the longest, the

second segment the shortest. Caudal rami short, each tipped with

three short spines.

Antennae and mouth parts like those of the female; maxillipeds

relatively larger and tipped with very powerful claws. First and
second legs similar to those of the female, except that they are more
plentifully armed with short spines. In the third and fourth legs

the terminal segments of the rami are lengthened, especially the
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endopods, whose end segment is more than twice as long as the basal

segment, and is tipped with long spines curved away from each other.

The fifth legs are 1-segmented, fingerlike, and each is tipped with two

tiny spines; the ventral plates on the genital segment are large and

divergent, and each carries a long seta on its inner margin near the

tip. Total length, 6.25 mm. Carapace and free thorax, 5 mm. long

;

second segment, 2.25 mm. wide.

Remarks.—The female of this species has not been described since

1865 when Heller called it Nemesis 7ned4,terranea^ but it is evidently

the same species that had been described by Risso in 1826. A new
description of the female is here presented, and the male is described

for the first time in order that the type of the genus may become

better known. This male and the one belonging to the new species

pallida (p. 465) agree very closely and make it practically certain

that the specimens described as the male of the Jamaican species,

versicolor ^^ did not belong to the present genus but to Eudactylina.

NEMESIS ATLANTICA Wilson

Plate 33, a

'Nemesis atlantica Wilson, Proc. U. S. Nat. Mus., vol. 60, art. 5, p. 60, pis. 9, 10,

1922.

Occurrence.—Both sexes found on the gills of the thresher shark

{Vulpecula fjianna) in July, 1902, and on the gills of the dusky

shark {Garcharhinus ohscm^s) in July, 1910, captured in the fish

nets on Marthas Vineyard.

Distributio7i.—Beaufort, N. C, on gills of sharp-nosed shark

(Wilson).

Color.—Body a bright yellow and nearly opaque, the digestive

tract and egg strings dark brown, almost black, the legs white, the

bases of the mouth parts tinged with a dull rust color. The entire

maxillipeds are sometimes bright crimson and nearly always have a

reddish tinge.

Female.—Carapace elliptical, longer than wide; second, third,

and fourth segments the same length and width, a little wider than

the carapace; second segment with a distinct notch on each lateral

margin; fourth segment with short lobes at its posterior corners;

fifth segment narrower, its posterior margin 3-lobed. Genital seg-

ment transversely elliptical, narrower than fifth segment but nearly

twice as wide as long. Abdomen 3-segmented, anal segment longer

than two basal segments combined; caudal rami narrow spindle-

shaped, longer than anal segment, each with 4 short apical setae.

Terminal claw of second antenna bifid at tip; second segment of

^ Proc. U. S. Nat. Mus., vol. 44, p. 238, 1913.
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second maxilla club-shaped, armed at its distal end with a row of

stout spines; terminal claw with five longitudinal rows of spines.

Total length, 4.5-5 mm.
Male.—Carapace elliptical, one-third the body length ; second seg-

ment the same width as the carapace, third and fourth segments

narrower; fifth segment narrower than fourth and only one-fourth

as long. Genital segment as wide as fourth segment and as long as

wide, with strongly convex sides. Abdomen 4-segmented, the two
basal longer than the two terminal segments, their lateral margins

convex; caudal rami broad, longer than the last two abdominal

segments combined, each tipped with three plumose setae. Total

length, 2-2.25 mm.
Remarks.—This parasite clings to the very tips of the gill fila-

ments; when removed and placed in sea water, the male can swim
rather clumsily, while tlie female is helpless.

NEMESIS PALLIDA, new species

Plate 33, h-p

Occurrence.—Both sexes have been found in abundance on the

gills of the following large sharks captured in the fish nets on

Marthas Vineyard: The thresher shark {VuJpecula iria^'ina) in

August, 1922, 1923, and 1925; the brown shark {Carcharhinus mil-

herti) in July and August, 1923; the sand shark {Carcharias taurus)

in July, 1923; the tiger shark {Galeocerd\o arcticus) in August, 1925;

the great white shark {GaTcharodon, carcharlas) in July, 1924, and

August, 1925; the dusky shark {Carcharhinus ohscw'us) in August,

1925.

One female from the thresher shark with attached male is made
the species holotype, with U.S.N.M. No. 56632.

Color.—Body pale yellowish white, contents of digestive tract

showing as an indistinct dark streak through the center of the body

;

egg strings brown.

Female.—Carapace elliptical, longer than wide and evenly

rounded ; second and third segments a half wider than the carapace,

the second segment with smooth sides; fourth segment a little nar-

rower than the third. The plates covering the dorsal surfaces of

these three segments extend around the sides of the segments, but

the ends do not stand out free from the ventral surface, as in

atlantica and lamna. Instead the segment itself forms a thick pad,

and the plate simply covers the outside surface of the pad. The

fifth segment is much narrower than the fourth, with a 3-lobed

posterior margin, the middle lobe much wider than the lateral ones.

The dorsal plate on this fifth segment does not reach the lateral

margins, but leaves a free border on either side; there is also a
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plate on the ventral surface, wider and shorter than the dorsal one,

with a posterior median sinus, indicating that it is made up of two

plates fused.

Genital segment wider than long, with the genital openings at the

posterior corners directed diagonally outward and backward; to

each opening is attached a spherical spermatophore, reddish purple

in color and nearly half the size of the genital segment. The open-

ings of the oviducts are on the dorsal surface, about midway between

each lateral margin and the midline; the egg strings are rather

slender and more than twice the length of the body. Abdomen 3-

segmented, the anal segment as long as the two basal segments

combined; caudal rami laminate, almost twice as long as wide, each

with three small apical setae.

The first antennae are apparently 12-segmented, but the segmenta-

tion oi the basal half is very indistinct and seems to vary in different

specimens. The terminal claw of the second antenna has a curved

spine on its inner margin near the center; the base of the claw projects

inwardly, and distal to the projection is a hairlike seta; the other

segments are unarmed. The terminal claw of the maxillipeds is stout

and bent rather abruptly near its tip; on its inner margin are two

small spines.

In the first legs the exopod is relatively shorter and broader than

in the two species already described, and is attached closer to the

endopod. Its distal segment has two apical setae equal in length.

The two segments in each ramus of the second, third, and fourth legs

are about the same length, but the basal segment is wider and armed

at each distal corner with a short spine, which extends outw^ard along

the end segment, but scarcely reaches beyond its center. The end

segments of the rami are armed with spines in the following numbers

:

Second exopod, 7; endopod, 6; third exopod, 5; endopod, 4; fourth

exopod, 6 ; endopod, 4. The fifth legs are broad and spatulate, and

each is armed with a single apical spine. Total length, 4.5-5 mm.
Second segment, 1.75 mm. wide. Egg strings, 10 mm. long.

Male.—Carapace elliptical, longer than wide, the frontal margin

straight; second segment a little wider than, third segment the same

width as, the carapace ; fourth segment narrower ; fifth segment two-

thirds as wide and one-fourth as long as the fourth segment. Genital

segment as wide as the fourth segment and considerably longer; the

plate covering this segment reaches entirely around the segment at

the anterior end ; on the dorsal surface it does not reach the posterior

end of the segment, but leaves the last quarter uncovered; on the

ventral surface it only covers the anterior third, and behind it is a

pair of ventral plates, one on either side of the mid line, Avhich are

divergent and reach farther back than the dorsal plate. The pos-
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terior end of these ventral plates is visible in dorsal view on either

side of the segment behind the dorsal plate, and each is tipped with

one long and two very short setae. The abdomen is 4-segmented, the

basal segment the widest and as long as the second and third seg-

ments combined ; the anal segment is a little longer than the penulti-

mate segment. The caudal rami are elliptical, laminate, one-half

longer than wide, and each is tipped with three plumose setae.

The first antennae are like those of the female, very indistinctly

jointed in the basal half, but apparently made up of 12 segments.

The second antennae and mouth parts correspond to those of the

female; the maxillipeds are relatively larger but show similar de-

tails. In the swimming legs the terminal segments, especially of

the endopods, are relatively longer, and both rami are armed with

plumose setae as well as spines. The arrangement of the spines and

setae is as follows: Second exopod, 1-1, 3-4; second endopod, 1-1.

0-6; third exopod, 1-1, 3-5; third endopod, 1-1, 1-4; fourth exopod,

1-1, 3-7; fourth endopod, 1-1, 1-4. The spine on the terminal en-

dopod segment of the third and fourth legs is not at the outer corner,

but between the two outer setae; it is bent upward away from the

plane of the four setae and is somewhat hooked at the tip, and thus

forms an effective clasping organ. The fifth leg is a 1-segmented

lamella, nearly as wide as long, and tipped with three medium-sized

plumose setae. Total length, 4-5 mm.
ReTrmrks.—This is the commonest species in the area, as evidenced

by the number of specimens obtained and the variety of hosts. It

may be determined by the smooth lateral margins of the second seg-

ment, and the absence of lobes at the posterior corners of the fourth

segment.
Genus EUDACTYLINA Beneden, 1853

Female.—Head fused with first segment; four free segments with

dorsal plates; genital segment smaller than fifth segment, oviduct

openings ventro-lateral ; abdomen 2-segmented; caudal rami lami-

nate, with nonplumose setae. First antenna usually 5-segmented, the

terminal portion (three segments) at right angles to the basal, both

portions heavily armed with spiny claws. Second antenna 3-seg-

mented, with one or more apical claws ; first maxilla deeply bilobed,

with spiniform setae; second maxilla 3-segmented, with a pectinate

apical claw; maxillipeds large, with a stout vertical chela made up

of two digits, the tip of one shutting into the tip of the other. First

four pairs of legs biramose, rami of first pair 2- or 3-segmented, of

the other pairs 3-segmented, except the fourth endopod, which is

sometimes 1-segmented ; fifth legs uniramose, lamellar, wholly visible

in dorsal view.
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Male.—Head fused with first segment; four free segments with

dorsal plates, the first one the longest; fifth segment nearly as wide

as the fourth, but much shorter; genital segment wider than the

abdomen, without leg rudiments; abdomen nearly as long as the

cephalothorax, 3-segmented; caudal rami elongate, with apical

plumose setae.

First antenna 7-segmented, with stout claws near the base and one

or two at the tip, geniculate as in the female, the basal portion made

up of two segments. Second antenna uncinate; maxillipeds also

uncinate and not chelate as in the female. Both rami in the first

four pairs of legs 3-segmented, the two basal segments of the endo-

pods unarmed except the first segment of the second endopod, which

carries a long curved spine; fifth legs uniramose, lamellar, larger

than in the female. A single species within the present area.

EUDACTYLINA SPINIFERA, new species

PlATE 34

Occurrence.—Six females were taken from the gills of a brown

shark {Carcharhinus miWerti) captured in the fish nets on Marthas

Vineyard, August, 1923. The female holotype is U.S.N.M. No. 56621.

Color.—Body a uniform yellowish white, entirely without pigment

markings.

Female.—Carapace elliptical, one-fourth longer than wide, evenly

rounded anteriorly and posteriorly, without lobes or spines at the

posterior corners. The next three segments increasing in length and

width backward, the fourth segment twice the length of the second

and considerably wider ; fifth segment the same length as the second

but narrower. Genital segment half the width and two-thirds the

length of the fifth segment ; abdomen shorter and narrower than the

genital segment, its two segments about the same length ; caudal rami

a little longer than the anal segment, each tipped with three minute

setae. Egg strings less than half the length of the body, each as wide

as the genital segment; eggs few in number, large, and but little

flattened.

First antenna 7-segmented, the basal segment much longer but no

wider than the next two segments, the three together making up the

basal portion, the four terminal segments turned backward nearly at

right angles. The third, fourth, and fifth segments each carry on

their outer margins two short and stout spines. The second antenna

is 3-segmented, the middle segment the shortest and armed on its

inner margin with two stout spines, the third segment with a curved

apical claw having an accessory spine at its base. The second seg-

ment of the second maxilla has a fringe of spiny teeth along its outer

margin, and two small spines on the ventral surface at the distal
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end; the terminal claw is pectinate. The two digits of the chela of

the maxillipeds are about the same length, and each is 2-segmented.

The end segments are enlarged; the one on the movable digit is

spherical and fits inside the other, which is bowl-shaped.

The first legs are covered with spines on the ventral surface, the

exopod is 3-segmented, the endopod 1-segmented, with a single apical

seta and a row of teeth along its inner margin. The rami of the

second and third legs are 3-segmented; the second exopod is consid-

erably lengthened and modified for prehension. The exopod of the

fourth leg is 3-segmented, while the endopod is a huge spine, much
longer and stouter than the exopod; the fifth legs are large 1-seg-

mented laminae, each tipped with a single seta. Total length,

1.5-1.7 mm. Width of fourth segment, 0.35 mm. Length of ovisacs,

0.7 mm.
Male.—Unlmown.
Remarks.—This species is so hidden between the gill filaments that

it is easily overlooked, and this is probably one reason why it has

not been found before. Its most prominent single character is the

huge endopod spine of the fourth legs.

EUDACTYLINODES, new genus

Female.—Head fused with first segment; four free thorax seg-

ments without dorsal plates; fifth segment nearly twice as long as

wide; genital segment smaller than the fifth segment, the oviduct

openings dorso-lateral ; abdomen 2- or 1-segmented, conical; caudal

rami minute, as wide as long. First antennae indistinctly segmented,

but apparently made up of eight segments, the second segment with

long stout claws, a broad lamina, or spines, the end segment with an

apical tuft of spines. Second antenna 3-segmented, uncinate; first

maxilla a single dactylose process, with two apical plumose setae.

Maxillipeds huge and horizontal, uniramose, made up of a stout

basal segment and a terminal portion indistinctly 3-segmented; the

latter is longer than the basal segment, elliptically curved, and shuts

down against the basal portion. All four pairs of legs biramose,

rami 3-segmented, the segmentation often indistinct; fifth legs

dactylose, uniramose, 1-segmented, invisible dorsally. Eggs few in

number, large and scarcely flattened.

Male.—Head fused with first segment and the widest part of the

body; four free segments diminishing in length and width back-

ward; genital segment wider than fourth segment and nearly twice

as long as wide, narrowed posteriorly. Abdomen 4-segmented, the

segments diminishing in size distally; caudal rami elongate. First

antenna 8-segmented, armed as in the female; maxillipeds uncinate

and not like those of the female. First four pairs of legs biramose,

rami 3-segmented, all three segments of both rami armed with setae;
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each fifth leg a small knob with a single seta ; sixth-leg rudiments

visible on the lateral margins of the genital segment.

Genotype.—Eudactylinodes uncinata (Wilson).

Remarks.—The two species here referred to this genus have pre-

viously been included in the genus Eudactylina by the present au-

thor. When they were first described it was realized that they dif-

fered considerably from the type species of Eudactylina., but as the

male remained unknown and might prove to be typical of that genus,

it was thought best to place them there temporarily. Now that the

male has been found and proves to be verj^ different from the Eu-

dactylina male it becomes necessary to establish a new genus for

these two species.

KBnr TO THE SPECIES (FEMALES)

1. Carapace emarginate posteriorly, with a stout spine at each

corner; abdomen 2-segmented nigra (p. 471)

Carapace straight or convex posteriorly, without spines; abdo-

men 1-segmented uncinata (p. 469)

EUDACTYLINODES UNCINATA (Wilson)

Plate 35, o-w

Eu.dacti/Una uncinata Wilson, Proc. U. S. Nat. Mus., vol. 35, p. 453, pi. 74, 1908.

Occurrence.—About 125 specimens, including both sexes, were taken

from the gills of two shovel-nosed sharks {Carcharias tavirus) cap-

tured in the fish nets on Marthas Vineyard, one in July, the other in

August, 1923.

Distrihution.—California coast, gills of soup-fin shark (Wilson).

Color.—Body yellowish white, sometimes tinged with brown, the

contents of the digestive system darker in color; Qgg strings yellow

or light orange.

Female.—Carapace quadrilateral, posterior corners without spines;

second and third segments narrowed anteriorly, widened posteriorly

;

fourth segment barrel-shaped; fifth segment twice as long as wide,

with straight sides
;
genital segment half as long and a little narrower

than the fifth segment; abdomen longer than genital segment, 1-

segmented ; caudal rami as wide as long, each with two apical and one

outer spine. First antenna 8-segmented, the second segment with

two stout curved claws and a broad lamina ; second antenna with a

short apical claw; endopods of first four pairs of legs longer than

exopods, 3-segmented, the second segment with two setae on the

inner margin in the first legs, but no seta in the other three pairs;

exopods indistinctly segmented, but with three segments indicated by

the arrangement of the spines; fifth leg a fingerlike process with an

apical spine. Total length, 2.5-2.75 mm.
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Male.—Carapace one-third longer than wide, its lateral margins

with a double curve, its posterior corners produced into prominent

lobes, each tipped with a stout spine. Second, third, fourth, and

fifth segments diminishing in length and width backward, the sec-

ond segment narrower and much shorter than the carapace. Genital

segment considerably wider than the fifth segment and tapered dis-

tally, as long as the three preceding segments combined, with leg

rudiments on its lateral margins near the posterior end. Abdomen
4-segmented, two-thirds as long as the rest of the body, the segments

diminishing in length and width backward, the anal segment about

one-third the length and a half the width of the basal segment.

Caudal rami one-half longer than the anal segment, four times as

long as wide, each tipped with three long equal plumose setae and a

much shorter one at the outer corner.

First antennae like those of the female, the claws on the second

segment longer and sharper, and the spines longer and more numer-

ous. The second segment of the second antenna has a stout process

on its dorsal surface near the proximal end; the terminal claw is

long and slender and carries two accessory spines on its inner mar-

gin at the base. The second maxilla is 2-segmented, the second seg-

ment a little shorter than the first and tipped with a stout claw ; at

the distal end of the second segment near the base of the claw is a

transverse row of long hairs and a slender blunt spine at the end of

the row. The maxillipeds are uncinate and not chelate as in the

female, 3-segmented, the basal segment stout with a small knob

on its anterior margin near the base; the second segment is much

shorter and more slender, the terminal segment is in the form of a

curved claw, with a knob tipped with a seta on its inner margin near

the base.

Eami of first four pairs of legs 3-segmented, the segmentation

more distinct than in the female. The arrangement of the spines

and setae on the three segments of each ramus is as follows: First

exopod, 1-1, 1-1, 2-5; first endopod, 1-1, 1-2, 1-5; second exopod,

1-1, 1-1, 3-6; second endopod, 1-1, 1-2, 2-5; third exopod, 1-1, 1-1,

2-6; third endopod, 1-1, 1-2, 2-4; fourth exopod, 1-1, 1-1, 2-5;

fourth endopod, 1-1, 1-2, 2-2. In the terminal endopod segment of

the second legs one of the spines lies between the two outer setae, at

the outer corner of the segment, and in the same segment of the third

legs two spines are thus situated. This armature of the legs is quite

peculiar and differs from that of the female and also from that of

the similis male described by T. Scott.^*^ Total length, 2 mm.
Width of carapace, 0.3 mm.
Remarhs.—This species can be recognized at once by the large

curved claws and the wide lamina on the second segment of the

" 20th Ann. Rep. Fishery Board Scotland, p. 296, pi. 12, 1902.
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first antenna. The description given above is the first for the male

of the species ; it is the only male of the genus thus far found in the

area.
EUDACTYLINODES NIGRA (Wilson)

Plate 35, n

Eudactylina nigra Wilson, Proc. U. S. Nat. Mus., vol. 60, art. 5, p. 67, pis. 11, 12,

1922.

Occurrence.—Females in considerable abundance were found on the

gills of sand sharks captured in the fish nets on Marthas Vineyard,

July, 1902 and 1904.

Distribution.—Not found outside the present area.

Color.—Body yellowish white, the long and irregular ovaries and

oviducts brownish, the contents of the digestive tract black; eggs

dark brown.

Female.—Carapace somewhat quadrilateral, with a convex frontal

margin, a concave posterior margin, and nearly straight sides; each

posterior corner carries a stout spine directed diagonally inward and

backward. The four free thorax segments increase in length and

diminish in width backward; the fifth segment is twice as long and

half as wide as the second segment; genital segment a little longer

than wide; abdomen 2-segmented, anal segment twice the length of

the basal segment. First antennae 8-segmented, the two basal seg-

ments enlarged and together fully half the length of the antenna,

both segments with a row of spines along the anterior border on the

ventral surface, and on the dorsal surface the second segment ends

in two claws ; second antenna uncinate. Maxillipeds similar to those

of the preceding species, the basal segment stout and tapered dis-

tally, the terminal portion much longer and strongly curved. End
segment tipped with a knob, two claws, and a lamina, subchelate.

Eami of first three pairs of legs 3-segmented; fourth exopods 3-seg-

mented, endopods 2-segmented; segmentation in all of the exopods

indistinct. Each fifth leg a small process tipped with a single seta

;

sixth-leg rudiments on the genital segment. Total length, 2.25-

2.5 mm.
Mde.—Unknown.
Remarks.—This species may be recognized by the spines at the

posterior corners of the carapace and by the huge maxillipeds, which

project nearly their entire length beyond the margin of the carapace.

EUDACTYLINELLA, new genus

Female.—Head fused with first segment, carapace with a small

rostrum at the center of the anterior margin; second, third, fourth,

and fifth segments diminishing in width and without dorsal plates;

genital segment much narrower than fifth segment; abdomen 2-seg-
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merited, basal segment the longer; caudal rami short, cylindrical,

unarmed. First antenna 11-segmented and straight, the basal seg-

ments scarcely enlarged and without claws; second antenna 4-seg-

mented, uncinate. Basal segments of maxillipeds fused on the mid-
line and projecting downward and forward; terminal claws turned

back dorsally and parallel with each other. First four pairs of legs

biramose, rami 3-segmented; fifth pair uniramose, 1-segmented.

Male.—Head and free thorax similar to that of the female; fifth

segment relatively small and forming a sort of waist between the

fourth and genital segments. The latter as wide as the fourth seg-

ment and more than twice as long; abdomen 4-segmented, segments

diminishing backward. Caudal rami foliaceous and armed with

plumose setae; antennae, mouth parts, and swimming legs similar

to those of the female. A single species.

Genotype.—Eudactylmella alba, new species.

EUDACTYLINELLA ALBA, new species

Plate 36

Occurrence.—Ten females and a male were found on the gills of a

sting ray {Dasyhatus inarinibs), August, 1924; the female holotype

is U.S.N.M. No. 56667. Four females were taken from the nostrils

of another sting ray, July, 1926, both fish captured in the fish nets

on Marthas Vineyard.

Color.—Body a clear creamy white, without pigment markings.

Female.—Carapace ovate, widest at the posterior margin, with
nearly straight sides, and a knoblike rostrum at the center of the

anterior margin. Second segment one-fourth wider than the cara-

pace, with convex lateral margins ; third, fourth, and fifth segments

diminishing regularly in width, but scarcely at all in length. Geni-

tal segment abruptly reduced to half the width of the fifth segment
but exceeding the latter in length. Abdomen 2-segmented, basal seg-

ment the longer and wider, anal segment with a lateral sinus on
either side, indicating a fusion of two segments. Caudal rami only

a third the length of the anal segment, and wholly without setae

or spines.

First antenna slender and 11-segmented, the basal segments

scarcely enlarged and armed with setae only, the whole antenna in

a straight line and not geniculate. These antennae are thus very

different from those of Eudactylina and Eudactylinodes. Second
antenna 4-segmented, the third segment the longest, the fourth seg-

ment tipped with a stout claw, as long as the segment itself; at the

base of the claw on the inner margin of the fourth segment are

two small spines. Mandibles very long, slender, and cylindrical,

with a pectinate blade at the tip; first maxilla short and dactylose,
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1-segmented, with two apical setae longer than the segment; second

maxilla 2-segmented, the second segment fringed with spiny teeth

along its outer margin, the terminal claw fringed with minute hairs.

Maxillipeds greatly enlarged, the basal segments completely fused

and turned downward and forward along the midline, and reach-

ing far in front of the carapace. They are separated at the tips

and each ends in a simple claw, which is folded back dorsally onto

the segment. They thus work vertically like those of Eudactylma

but are radically different in structure.

Kami of the first four pairs of legs subequal in length, 3-segmented,

armed in the first legs with setae, in the other pairs with spines only

;

the exopods have stout spines on the outer margins of each segment.

In the first legs the two basal endopod segments carry a spine at the

outer distal corner, the end segment carries a single apical seta. In

the second and third legs the basal endopod segment has a single

spine, the second segment has two spines close together, the end seg-

ment has a long apical and a short outer spine. In the fourth legs

the basal segment has a row of spiny teeth along its outer margin,

the one at the distal corner enlarged, the second segment has a row

along its distal margin, and at the outer distal corner a group of

three, the end segment has a row around its distal end, the middle

spine much longer and stouter than the rest. The fifth legs are each

made up of a 1-segmented lamina without spines or setae. Total

length, 4.7 mm. Greatest width (second segment), 0.95 mm.
Male.—Carapace elliptical, evenly rounded anteriorly, without a

rostrum, and squarely truncated posteriorly; second segment a little

narrower than the carapace, third, fourth, and fifth segments dimin-

ishing rapidly, fifth segment only a fourth as long as the fourth seg-

ment, and much narrower, its sides strongly convex and armed with

the rudimentary fifth legs. Genital segment as wide as the fourth

segment and twice as long, with nearly straight sides and evenly

rounded corners. Abdomen 4-segmented, segments diminishing back-

ward, the anal segment fringed with spines along its posterior mar-

gin. Caudal rami as long as the anal segment, each tipped with three

plumose setae and two small spines. Antennae, mouth parts, and

legs similar to those of the female, except the maxillipeds ; these are

entirely separate and extend sidewise beyond the margin of the

carapace. Total length, 2 mm. Greatest width (carapace), 0.42 mm.
Remarks.—This species may be identified by the peculiar maxilli-

peds of the female and in the male by the very short and narrow fifth

segment. The fact that it has been found both in the nostrils and on

the gills of its host is quite peculiar, since parasites from these two

localities usually differ greatly.
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Family PSEUDOCYCNIDAE

Genus PSEUDOCYCNUS Heller, 1865

Female.—Head fused with first segment; second and third seg-

ments free; fourth and fifth segments fused with the genital seg-

ments into a cylindrical body several times longer than wide and

uniform in diameter. Abdomen 1-segmented ; caudal rami of vary-

ing lengths and widths; ^gg strings longer than the body, eggs

strongly flattened. First antennae short, with few segments; second

antennae stout and uncinate; maxillipeds large, with a toothed ter-

minal claw. First legs uniramose, 1-segmented, unarmed; second

legs biramose, rami 1-segmented, with setae; third and fourth legs

uniramose, with setae; fifth legs obsolete.

Male.—First segment narrowed into a short neck connecting the

head with the second segment; second, third, and fourth segments

about the same width; fifth and genital segments fused and the

same width as the preceding segments. Abdomen 1-segmented^

abruptly narrowed ; caudal rami flattened, elongated, and armed with

spines. Antennae and mouth parts like those of the female; first,

third, and fourth legs uniramose, 1-segmented, the fourth pair

cylindrical, extended laterally, and half as long as the body ; second

legs biramose, rami 1-segmented.

KEY TO THE SPECIES (FEMALES)

1. Caudal rami one-third as long as entire body, eight times as long

as wide, pointed at tip and unarmed appendiculatus (p. 474)

Caudal rami very short, as wide as long, rounded at tip, each

with a single apical seta buccatus (p. 476)

PSEUDOCYCNUS APPENDICULATUS HeUer

FiGHBB 285, a

Pseudocycnus appendiculatus Hellem, Reise der Osterreichischen Fregatte

Novara, vol. 2, pt. 3, Crustacea, p. 218, pi. 22, 1865.—Wilson, Proc. U. S.

Nat. Mus., vol. 60, art. 5, p. 75, pi. 12, 1922.

Occurrence.—Found on the gills of the long-finned albacore {Orcy-

nus alalonga), captured south of Marthas Vineyard, August, 1886.

Distribution.—Atlantic Ocean (Heller) ; Mediterranean (Richi-

ardi, Carus) ; North Atlantic, off Spain (Brian) ; Aden (Bassett-

Smith) ; Loyalty Islands (Stebbing).

Color.—Living specimens are bright red, the oviducts brownish

black, deeper toward the posterior end of the body; ovisacs dark

brown.

Female.—Carapace ovate, narrowed anteriorly, the posterior cor-

ners prolonged into well-rounded lobes ; the narrow portion between

the lobes represents the first segment and carries the first legs. Sec-

ond and third segments a little wider than the carapace, each with
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a pair of rudimentary dorsal plates ; fourth and fifth segments fused

with the genital segment into a terete trunk six times as long as wide.

Abdomen half as wide as the trunk, 1-segmented; caudal rami lan-

ceolate, acutely pointed, divergent, and a third as long as the entire

body. First antennae 3-segmented; each second antenna made up
of a stout basal segment and a strong terminal claw; maxilliped

stout, the terminal claw with a sharp spine on its inner margin near

the center. First, third, and fourth legs uniramose, 1-segmented;

second legs biramose, rami 1-segmented; fifth legs lacking. Total

length, 12-16 mm.
Male.—Carapace ovate, nearly as wide as long, with a small ros-

trum; behind the head and more or less fused with it the first seg-

ment forms a narrow and short neck; the second segment is wider

Figure 285.

—

a, Pseudocycnus appendiculatus, female, dor- •

sal ; 1), P. huccatus, female, dorsal ; c, Hatschekia hippo-

glossi, female, dorsal ; d, H. hippoglossi, male, dorsal

and at least four times as long as the first; the third segment is

wider than the second, but shorter ; the fourth segment is still wider

and longer, the fourth legs extending as rigid cylinders from its

lateral margins; the fifth and genital segments are fused, as wide

as the fourth, with a small spine at the center of each lateral margin.

Abdomen l-segmentecl, longer than wide, enlarged at the posterior

end; caudal rami longer than the abdomen, divergent, bluntly

rounded, each with an apical fringe of minute spines; antennae,

mouth parts, and legs similar to those of the female. Total length,

3.5-4 mm.
Remjavhs.—This species is easily identified by its large size and

the exceptional length of the caudal rami.
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PSEUDOCYCNUS BUCCATUS Wilson

Figure 285, b

Pseudocycnus huccatus Wilson, Proc. U. S. Nat. Mus. vol. 60, art. 5, p. 79,

pis. 12, 13, figs. 97-103, 1922.

Occurrence.—Found on the gills of the cero {Scoviberomorus

cavalla) , July, 1887, and on the gills of the Spanish mackerel {Scom-
heromorus maculatus) ^ August, 1900, the fish hosts captured in the

nets on Marthas Vineyard.

Distribution.—Not found outside the present area.

Color.—Body a light flesh red, oviducts dark brown; prehensile

claws yellow tipped with dark red; ovisacs brown deepening in

color with development.

Female.—Carapace obovate, considerably widened anteriorly and

narrowed posteriorly, where it is divided into two lobes by a narrow

median sinus. Second segment not quite so wide as the head, nar-

rowed anteriorly and widest across the posterior margin. Third

segment wider and shorter than the second ; fourth, fifth, and genital

segments fused into a trunk five times as long as wide ; egg strings as

long as the trunk and one-third its diameter. Abdomen half the

diameter of the trunk, 1-segmented ; caudal rami short and conical,

each tipped with a single seta. First antenna indistinctly 3-seg-

niented; terminal claw of second antenna with an accessory spine

on its inner margin near the center, and another at the base. Basal

segments of maxillipeds greatly enlarged, terminal claw long and

slender. First legs mere knobs; each second leg a bilobed lamina,

suggesting two rami ; third leg a short and wide lamina ; fourth leg

obsolete. Total length, 4^5 mm.
Male.—Unknown.
Remarks.—The small size of this copepod and the peculiar struc-

ture of the maxillipeds will serve to identify the species. In the

original description the first antennae were said to be 6-segmented

through a typographical error.

Family DICHELESTHIIDAE

Genus HATSCHEKIA Poche, 1902

Female.—Head separated from the first segment; the first two

thoracic segments more or less free, but often fused with each other

;

the remainder of the thorax fused with the genital segment into an

elongate trunk. Abdomen short and 1-segmented, or lacking ; caudal

rami minute. First antennae filiform, 3- to 6-segmented ; second an-

tennae with stout apical claws; maxillipeds slender and uncinate.

Two pairs of biramose swimming legs, sometimes rudiments of the
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third, and even the fourth pairs ; fifth pair always lacking. Ovisacs

short, eggs large.

Male.—Head and first segment separated; remainder of thorax

fused with the genital segment into a spindle-shaped trunk, often

with suggestions of segmentation. Abdomen more or less distinct,

1-segmented; caudal rami much larger than in the female, armed
with spines. Antennae, mouth parts, and swimming legs as in the

female. A single species in this area.

HATSCHEEIA HIPFOGLOSSI (Kr^yer)

Figure 285, c, d

Clavella hippoglossi Kr0yer, Naturh. Tidsskrift, vol. 1, p. 205, pi. 2, 1837.

EatscheMa hippoglossi T. and A. Scott, The British parasitic Copepoda, p. 112,

pi. 33, figs. 3, 4; pi. 34, figs. 8-11, 1913.

Occurrence.—Forty specimens, including both sexes, were taken

from the gills of the halibut, caught off Nantucket Island, June, 1906.

Distribution.—European seas (Kr0yer, Milne Edwards, Beneden)
;

British Isles (T. and A. Scott) ; Iceland, Greenland (Hansen).

Color (preserved material).—Body a pinkish flesh color, oviducts

darker, the contents of the digestive system almost black; ovisacs

grayish white.

Feifncde.—Body elongate, depressed; head wider than long; first

segment forming a neck between the head and trunk; remainder of

thorax fused with genital segment into a trunk five times as long as

wide, with rounded lobes at the posterior corners. Between these

lobes is the 1-segmented abdomen, about the same size as one of the

lobes and not distinctly separated from the trunk. First antenna

5-segmented, sparsely setose; second antenna stout, its apical claw

curved into a half circle. Second maxilla tipped with a stout claw

and a circular pad, both fringed with minute hairs; maxillipeds

elongated and slender, the apical claw nearly straight. Two pairs

of biramose legs, rami 2-segmented. Total length, 6-8 mm. Egg
strings, 10 mm. long.

Male.—Head larger than in the female, wider than the trunk,

the frontal margin somewhat concave; first segment much narrower

than the head and very short; trunk about twice as long as wide,

with marginal indentations indicating segments. Abdomen wider

than long; caudal rami much longer than those of the female,

each apparently jointed near the center. Antennae, mouth parts,

and swimming legs as in the female. Total length, 1-1.5 mm.
Retiiarks.—This is the largest species of the genus and has never

before been reported from our American shores. It is rather com-
mon, however, upon the halibut around the British Isles and in

the North Sea.

71937—32 32
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Genus DICHELESTHIUM Hermann, 1804

Female.—Head fused with first segment, strongly narrowed an-

teriorly; second and third segments produced laterally into short

lobes, and with these lobes as wide as the carapace; fourth and

fifth segments narrower and longer, tapered posteriorly, without

lateral lobes
;
genital segment still narrower and longer, and tapered.

Abdomen 1-segmented, attached to the ventral surface of the genital

segment; caudal rami small and foliaceous. First antenna 8-seg-

mented; second antenna cheliform; maxillipeds uncinate; first two

pairs of legs biramose, rami 1-segmented (two segments fused)

;

third legs uniramose, 1-segmented ; fourth and fifth legs wanting.

Male.—Smaller than the female, head relatively larger, genital

segment considerably shorter; no transverse grooves on the thoracic

segments. Endopod of second leg very short and wide; third legs

each a 1-segmented lamina wider than long, with a lobe at the end

suggesting a second segment. A single species known.

DICHELESTHIUM OBLONGUM (Abildgaard)

Figure 286, a

Caligus otlongus Abildgaard, Skrivt. Naturh. Selsk., vol. 3, p. 52, 1794.

Dichelesthium oblongum T. and A. Scott, The Britisli parasitic Copedoda, p. 106,

pi. 31, figs. 7-18, pi. 45, figs. 4-5, 1913.

Occurrence.—Found in abundance on the gills of the sturgeon

(Acipenser sturio) everywhere in the Woods Hole area.

FiGDEB 286.—a. Dichelesthium ohlongum, female, dorsal (drawn by J. H.

Blake, 1874) ; 6, Peniculus clavatus, female, lateral; c, P. clavatus, first

and second antennae

Distribution.—Rhine at Strassburg (Hermann, Desmarest) ; riv-

ers of northern Europe (Latreille, Nordmann, Burmeister) ; British

Isles (T. and A. Scott) ; Woods Hole, Vineyard Sound, Long Island

Sound (Rathbun, Wilson).
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Color.—Body a clear yellowish white, usually with a brownish

tinge in the male ; Q.^g strings light brown.

Female.—Carapace rhomboid with rounded corners, narrowed an-

teriorly and posteriorly, posterior margin somewhat truncated ; lateral

lobes of second segment curved backward ; fourth and fifth segments

with transverse grooves near the center
;
genital segment with a trans-

verse groove near the anterior end. Segments of first antenna sub-

equal; second antenna very stout and extended diagonally forward,

the segments indistinct; maxillipeds with a stout apical claw, shut-

ting down against two small spines on the inner margin of the basal

segment ; legs armed with spines, no setae. Total length, 15-18 mm.
Male.—Smaller than female, the head relatively larger, the geni-

tal segment considerably shorter; no transverse grooves on the tho-

racic segments. Endopod of second legs very short and wide ; third

legs each a 1-segmented lamina wider than long, with a lobe at the

end suggesting a second segment. Total length, 10-13 mm.
Remarks.—This parasite is apparently confined to the sturgeon,

and remains upon its host as the latter migrates up the rivers of

northern and central Europe. In the present area, however, it is a

salt-water form.

Family LERNAEIDAE

Genus PENICULUS Nordmann, 1832

Female.—Head fused with the first segment, often showing lateral

lobes, but without horns or processes; second and third segments

narrowed, flattened dorsoventrally, and chitinized, forming a short

neck; fourth segment widened and swollen; fifth and genital seg-

ments and abdomen fused into a cylindrical trunk; caudal rami

minute, laminate, and armed with setae. First antenna filiform with

few segments; second antenna strongly chelate; a long conical and
retractile proboscis; mandibles and maxillae but no maxillipeds;

basal plates only of the first four pairs of legs, the rami obsolete ; no

fifth legs. One species.

Male.—Unknown.

PENICULUS CLAVATUS (Miiller)

Figure 286, &, c

Lemaea clavata Muller^ Zoologia Danica, p. 38, pi. 33, fig. 1, 1779.

Peniculus clavatus Wilson, Proc. U. S. Nat. Mus., vol. 53, p. 46, pi. 1, 1917.

Occurrence.—Taken from the fins of therosefish {Sehastes marinus)

captured off Cape Ann by the steamer Speedivell in 1878.

Distnhution.—Coast of Norway (Miiller, Olsson) ; Greenland
(Kr0yer) ; Davis Strait (Hansen).

Color (preserved material).—Head and neck a grayish yellow,

trunk a dark cinnamon-brown; egg strings a lighter brown.
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Female.—Cephalothorax subspherical, as wide as long; a blunt

rostrum on the anterior margin; fourth segment two-thirds as wide

as the trunk ; the latter three and a half times as long as wide ; egg

strings one-fourth the width of the trunk and nearly twice the length

of the body. First antennae 3-segmented; proboscis as long as the

neck and narrowed distally ; basal plates of the legs with a notch on

the outer margin near the distal end. Total length, 7-9 mm.
Remarks.—This species has not yet been found within the present

area, but Cape Ann is not far distant, and the host is a common fish

around Woods Hole, which makes it very probable that the parasite

will be found here soon.

Genus LERNAEENICUS LeSueur, 1824

Female.—Head fused with the thorax and furnished with slender

cylindrical horns, 2 to 10 in number, simple or branched ; thorax just

behind head enlarged and furnished with four pairs of legs close

together. Behind the legs the thorax becomes filiform and chitinous,

twisted and usually flexed for half the body length or more. It then

enlarges into a straight cylindrical trunk, and finally narrows into

an abdomen; caudal rami minute or lacking; egg strings filiform

and very long. Two pairs of antennae, second pair chelate; mandi-

bles without teeth; only one pair of maxillae, no maxillipeds; first

two pairs of legs biramose, third and fourth pairs uniramose, fifth

pair lacking.

Male.—Unknown.

KEY TO THE SPECIES (FEMALES)

1. Head with 5 horns, cylindrical, chitinous, and branched or simple 2

Head with 2 lateral, or 1 dorsal, horns, short and unbranched 3

2. Horns arranged radially in a single set ; head in line with

thorax; no attachment plates radiatus (p. 480)

Horns arranged in 2 sets and branched ; head at right angles to

thorax; 4 attachment plates polyceraus (p. 481)

3. Two lateral horns; 4 attachment plates in front of antennae;

abdomen much shorter than trunk afiixus (p. 482)

One dorsal horn ; no attachment plates ; abdomen twice the

length of trunk long'iventris (p. 483)

LERNAEENICUS RADIATUS (LeSueur)

FiGtniE 287

Lemaeocera radiata LESTrE:uB, Journ. Acad. Nat. Sci. Philadelphia, vol. 3, p.

288, pi. 11, 1824.

Lernaeenicus Wilson, Proc. U. S. Nat. Mus., vol. 53, p. 59, pis. 4, 5, 1917.

Occurrence.—Found with its horns buried in the flesh of various

parts of the body of the tomcod {Microgadus totihcod) , the menhaden
{Brevoortia tyrannies)., the mummichog {Fundulus heteroclitus) , the

eel {Anguilla rostrata)., the bluefish {Pomatoimis saltatrix)^ the

blueback {Pomolobus aestivalis) ^ the smelt {Osmerus mordax)^ the
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white hake {Urophycis tenuis), ih^ alewife {Pomolohus pseudoharen-

gus), the minnow {Cyprinodon varieffatus), and the white perch

(Morone americana). These fishes were all captured in or around

Woods Hole.

Distribution.—^ovih. Atlantic (LeSueur, Milne Edwards)
;
North

American coast (Steenstrup and Llitken, Smith, Eathbun)
;
Long

Island Sound (Williams).

Color.—RQ2idi and proboscis blood red, neck light horn color, di-

gestive canal red, trunk dark reddish black, ovaries and oviducts

yellowish white; egg strings greenish

yellow.

Female.—Head globular; proboscis as

large as head and at right angles to it;

horns filiform, radiating from dorsal sur-

face of head and nearly equal in length,

sometimes fewer than five, rarely more

numerous and of different lengths. Neck

threadlike and about half the entire

length ; trunk elongated-conical, the point

of the cone at the base of the neck. Ab-

domen a short, stout, and blunt cone, on a

level with the dorsal surface of the trunk,

one-third as long and three-fourths as

wide as the latter ; no caudal rami. First

antennae 3-segmented; second antennae

2-segmented, with apical chelae, rami of

legs short, blunt, and destitute of spines

or setae. Total length, 35-45 mm.
Remarks.—This is the commonest

species of the genus around Woods Hole

and is likely to be found upon other hosts

than those mentioned. It can be identi-

fied by the five radiating, unbranched

horns on the head, which are nearly

always about the same length. Rarely

there are only three horns and still more
rarely there may be seven or even eight,

in which case two are on the sides of the

thorax posterior to the head.

Figure 287.

—

Lernaeenicus radia-

tus: a, Female, lateral (drawn

by Blake) ; i, female, second

maxilla

LERNAEENICUS POLYCERAUS Wilson

FiGUBB 288

Lernaeenicus pohjceraus "Wilson, Proc. TJ. S. Nat. Mus., vol. 53, p. 62, pi. 5, 1917.

Occurrence.—Fixed in the flesh of the tomcod {Microgadus

tomcod)., caught at Woods Hole in 1885.

Distribution.—Not found outside the present area.
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C^y^

Color.—Head blood red; neck and horns cartilage gray; trunk

and egg strings brownish yellow.

Female.—Head bent forward at right angles to the thorax, with

four attachment plates on the anterior margin (forehead) in front

of the antennae. One pair of long branched lateral horns at the

posterior margin of the head; an-

other pair of lateral horns and an

unpaired dorsal horn, all three dich-

otomously branched, on the thorax

behind the fourth legs. Neck longer

than the trunk and abdomen com-

bined, flexed behind the horns and

again where it joins the trunk, where

also it is slightly enlarged. Trunk

a short ellipsoid, flattened laterally

;

abdomen three-fifths as wide and

nearly as long as the trunk. First

antenna 3-segmented; second anten-

na 2-segmented, chelate; first three

pairs of legs with a single ramus in-

distinctly segmented; fourth legs

made up of the basal plates only,

without rami. Total length, 10-12

mm. Egg strings, 8.5 mm. long.

Remarks.—This species can be identified by the branched horns

and the attachment plates on the head ; thus far it is confined to the

single host.

LERNAEENICUS AFFIXUS Wilson

FiGXJBB 289

Lernaeenicus affixus Wilson, Proc. U. S. Nat. Mus., vol. 53, p. 64, pi. 6, 1917.

Occurrence.—Fastened to a bone or a bony fin ray in the tomcod,

the mummichog, the white perch, and the blueback {Pomolohus

(lestivalis)
.,
all caught in or around Woods Hole.

Distribution.—Not found outside the present area.

Color (preserved material).—Body a uniform light orange-yellow;

the head, neck, and egg strings brownish; the trunk often spotted

with brown.

Female.—Head turned ventrally at right angles to the thorax, with

four attachment plates on its anterior surface; no horns on the

head, but a single pair, short and unbranched, on the sides of the

thorax behind the fourth legs. Rarely these horns are branched,

or there are two pairs close together. Neck slender, widening gradu-

ally at its posterior end into the trunk, which is longer than the

neck and from ten to fifteen times as wide. The abdomen is three-

FiGDRB 288.

—

Lernaeenicus polyceraus:

a, Female, lateral ; h, female, one of

each of the four pairs of legs
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FiGDEB 289.

—

Lernaeenicus afflxus: a. Female,

.dorsal ; b^ female, second antenna ; c, female,

maxilla

fifths as wide and about one-third as long as the trunk; the caudal

rami are tiny knobs, destitute of setae. First antenna 2-segmented

;

second antenna with one seg-

ment and an apical claw;

first two pairs of legs bira-

mose, rami 1-segmented

;

third leg with a basal plate

and a single 1-segmented ra-

mus; fourth leg with basal

plate only, no ramus. Total

length, 20-30 mm. Egg
strings, 15-20 mm. long.

Remarks.—These parasites

often bunch themselves on

the throat of the tomcod, three

or four using the same open-

ing through the skin, but at-

taching their heads to differ-

ent bones. This attachment

to a bone and the single pair of horns, usually unbranched, are the

distinguishing characters.
LERNAEENICUS LONGIVENTRIS Wilson

FlQTJBB 290

Lernaeenicus longiventris Wilson,
Proc. U. S. Nat. Mus., vol. 53, p. 66,

pi. 7. 1917.

Occurrence.—From the flesh of

the barrelfish {Palinurichthys per-

1'%>;j^J^ X_yii^-— ciformis)., the bluefish {Pomato-

A U THUS saltatrix) ^ the Spanish mack-

erel {Scomheromorus Tnaculatus),

the crevalle {Caranx hippos), and

the hardtail {Caranx crysos), all

captured in and around Woods
Hole.

Dwtnhution.—From flesh of

dolphin {Coryphaena hippurus),

Atlantic Ocean southeast of Nan-
tucket; gills of black drum {Pogonias cromis), at Norfolk, Va.;

operculum of common mullet {Mugil cephalus), at Beaufort, N. C.

(Wilson).

Color.—Body yellowish white, head a pinkish red, oviducts dark

brown, &gg strings a deep maroon.

Female.—Head at right angles to the neck, without horns but

with three knobs, one posterior and two lateral. Neck much longer

a

tiGUEE 290.

—

Lernaeenicus longiventris:

a. Female, lateral ; b, female, first and
second antennae
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than trunk, decreasing in diameter backward ; trunk cylindrical, the

portion representing the genital segment one-fourth as long as the

neck, four times as long as wide ; the portion representing the abdo-

men filiform, half as long as the neck, thirty times as long as wide.

First two pairs of legs biramose, third and fourth pairs uniramose,

all the rami 2-segmented and armed with plumose setae. Total

length, 40-50 mm. Egg strings, 10-15 mm. long.

Remarhs.—^The head of this parasite is buried close to the back-

bone of its host and is surrounded by a fibrous membrane or sheath

so tough that it is seldom removed without injury to the parasite's

head. Unlike the preceding species, there is rarely more than a

single specimen on each host, usually at one side of the dorsal or

ventral fin near the tail.

Genus SARCOTRETES Jungersen, 1911

Female.—Head fused with the first segment and in line with the

body axis, armed with two large and soft lateral horns turned

backward and tipped with a single dactylose process. Neck con-

stricted behind the horns, then enlarged, then narrowed a second

time where it joins the trunk, and usually more or less flexed. Trunk
claviform and squarely truncated posteriorly, the abdomen a mere

knob on the dorsal surface at the posterior end; no caudal rami.

First antenna with few segments ; second antenna chelate ; two pairs

of maxillae; no maxillipeds; first two pairs of legs biramose, third

pair uniramose, rami all 2-segmented and armed with plumose setae

;

fourth and fifth legs lacking.

Copepodid male.—Head fused with first segment, three times as

long as wide ; second, third and fourth segments free ; fifth and geni-

tal segments and abdomen fused into a trunk without lobes; caudal

rami short and wide, each with four or five nonplumose setae. First

two pairs of legs like those of the female, biramose, rami 2-seg-

mented; third legs uniramose, rami 1-segmented; fourth and fifth

legs lacking. One species.

SARCOTRETES LOBATUS Wilson

FiGxmE 291

Sarcotretes lobatus Wh-son, Proc. U. S. Nat. Mus., vol. 53, p. 72, pi. 8, 1917.

Occurrence.—Found buried in the flesh of the deep-sea lantern

fish {Benthosema nvillleri), captured off Marthas Vineyard and off

Block Island, 1885.

Distribution.—Not found outside the present area.

Color (preserved material).—Body a brownish yellow, darker on

the cephalothorax and trunk, lighter on the neck.

Female.—Head cylindrical and strongly inflated; horns also in-

flated and cushionlike; neck behind the horns showing the two
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anterior terga and sterna, then narrowing gradually and becoming

chitinized, and flexed ventrally where it joins the trunk. First an-

tenna 1-segmented, rather well supplied with setae; second antenna

3-segmented, with a stout apical chela; proboscis cylindrical and

strongly protrusible; first maxilla a tiny process tipped with two

setae; second maxilla 3-segmented, uncinate. Total length, 22 mm.
Male.—Unknown.
Remarks.—This species can be recognized by the cushionlike horns,

each ending in a finger process, and thus far it has been found only

on the one host.

5 mm.
Figure 291.

—

Sarcotretes lohatus: a. Female, dorsal ; h,

female, first and second antennae

Genus LERNAEOCERA Blainville, 1822

Female.—Head fused with the first segment, globular, and armed
with three branched chitin horns, one dorsal and two lateral ; second,

third, and fourth segments fused into a slender neck, the same diam-

eter throughout ; fifth and genital segments and abdomen fused into

a swollen trunk, bent into the shape of the letter S; caudal rami

minute, each tipped with a single seta. Egg strings filiform, many
times the length of the body and irregularly coiled. First antenna

3-segmented and setose; second antenna 2-segmented and chelate;

two pairs of maxillae, no maxillipeds; first two pairs of legs bira-

mose, third and fourth legs uniramose, all rami 2-segmented.

Gopepodid male.—Head fused with first segment; second, third,

and fourth segments free; fifth and genital segments fused; abdo-

men 1-segmented, caudal rami short and wide, each tipped with four

or five setae. First antenna 4-segmented and setose ; second antenna

chelate; two pairs of maxillae and a pair of stout maxillipeds; swim-

ming legs like those of the female. A single species in the area.
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LERNAEOCERA BRANCHIALIS (Linnaeus)

Figure 292

Lernaea tranchialis Linnaeus, Systema naturae, ed. 12, vol. 1, p. 1092, 1767.

Lernaeocera hrancMaUs Wilson, Proc. U. S. Nat. Mus., vol. 53, p. 85, pis. 10, 12.

17, 1917.

Occurrence.—Fastened to the gill arches of the common cod, cap-

tured in and around Woods Hole.

Distribution.—European coasts (Linnaeus, Miiller, Blainville,

Nordmann, Kr0yer)
; British Isles (Baird, Thompson, T. and A.

Scott)
; Greenland (Steenstrup and Liitken) ; Iceland (Hansen)

;

Denmark, Sweden, Norway (Kr0yer, Hansen) ; coast of Maine
(Wilson).

Color.—Body dark reddish brown, becoming yellow in preserva-

tives ; horns dark brown ; ^gg strings orange-yellow.

Female.—The dorsal horn longer

than the lateral ones, all three pro-

fusely branched, the tips of the

branches usually swollen. Neck often

wrinkled transversely; trunk consid-

erably elongated and bluntly rounded.

Head turned forward at right angles

to the neck, so that the proboscis when
protruded is parallel with the axis

of the neck. The first two pairs of

legs are close together, the third and

fourth pairs are separated a little,

the fifth pair is obsolete. Total length,

30-40 mm. Egg strings, 150-200 mm.
long.

Remarhs.—If found at all the males will be only 1 mm. long and
perfectly free, darting about over the gill filaments of their host.

They have been found on the gills of the plaice and the lumpfish

in European waters but have never been reported from our American
shores. They must be present, however, upon some convenient host,

and will probably be found in the near future. The female can be

recognized by its large size and the S-shaped curve of the trunk.

Genus LERNAEOLOPHUS Heller, 1865

Female.—Head fused with first segment and turned forward at

right angles to the neck axis, and armed with three horns, one dorsal

and two lateral. Neck cylindrical, stout, attached to the trunk on
the midline, and showing more or less torsion. Trunk bent in a

sigmoid curve, the walls of both neck and trunk heavily chitinized

;

5 mm.

Figure 292.

—

Lernaeocera hranchialia

:

a. Female, lateral (drawn by
Blake) ; b, female, horns, dorsal

view



COPEPODS OF THE WOODS HOLE REGION 487

abdomen with two rows of dichotomously branched processes along

either side and rudiments of caudal rami. First antenna 1-seg-

mented; second antenna chelate; mouth parts replaced by small

knobs; first two pairs of legs biramose, third and fourth pairs

uniramose, all rami 2-segmented; fifth legs lacking. Egg strings

in a loose irregular coil. One species in this area.

Male.—Unknown.

LERNAEOLOPHUS SULTANUS (Nordmann)

Figure 293-

Pennella sultana Nokdmann, Bull. Soc. Imp. Nat. Moscow, vol. 37, pt. 2, p. 485,

pi. 5, 1864.

Lernaeolophus sultamis Wilson, Proc. U. S. Nat. Mus., vol. 53, p. 91, pi. 13, 1917.

Occurrence.—Fo\mdi on the gill arches of the orange file fish

{Alutera shoep-fii) and on the upper jaw inside the mouth of the

garfish {Tylosurus maH^im), both hosts captured in Vineyard

Sound.

Distribution.—From the common grunt {Haemulon plumieri) at

Tortugas, Fla. (Wilson).

Color (preserved material) .—Body a uniform reddish brown.

/^e?72^e.—Cephalothorax spherical, divided on the anterior and

ventral surfaces into two pads by a shallow median groove, each pad

produced ventraUy
into three dactylose

processes. Posterior

end of head armed

with one dorsal and

two lateral horns, all

more or less branched.

Walls of the neck and

trunk very hard and

thick chitin; neck the

same diameter through-

out, trunk twice as

wide. Abdomen on a

level with the dorsal

surface of the trunk,

its lateral processes

dichotomously branched, those in the two rows on each side alternat-

ing with each other. Rami of legs often broken off, well armed with

setae. Total length, 12-15 mm.
Remarks.—The distinctive characters of this parasite are the

heavy chitinization of the entire body and the two rows of branched

processes on each side of the abdomen. These processes are often

thickly covered with algae and protozoa and are more profusely

branched in the older and larger individuals.

FiGUBE 293.

—

Lernaeolophus sultanus: a. Female, lateral

;

b, female, first and second antennae
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Genus HAEMOBAPHES Steenstrup and Liitken, 1861

Female.—Head fused with first segment, subspherical and pro-

duced laterally into cushionlike processes ; second, third, and fourth

segments distinctly separated and usually produced laterally into

cushion processes, those on the second and third segments entire,

those on the fourth segment biiobed; fifth segment forming a long,

slender, and cylindrical neck, flexed in front of the center and

armed with short chitin horns. Trunk much swollen and bent into

a sigmoid curve, with a pair of processes on each side over the bases

of the egg strings; abdomen not separated from the genital seg-

ment; caudal rami lacking. First antenna 3-segmented; second

antenna chelate ; first two pairs of legs biramose, rami 2-segmented

;

third and fourth pairs uniramose, rami 1-segmented. A single

species here.

Male.—Unlaiown.

Figure 294.

—

Haemohaphes eyclopterina: a. Female, lateral ; i, fe-

male, antennae and mouth parts

HAEMOBAPHES CYCLOPTERINA (Fabricius)

Figure 294

Lemaea eyclopterina Fabricius, Fauna Groenlandica, p. 387, 1780.

HaemoMpJies eyclopterina Wilson, Proc. U. S. Nat. Mus., vol. 53, p. 95, pi. 14,

1917.

Ocemrence.—Found on the gills of the wolf eel {Lycenohelys ver-

rillii) , captured in the Gulf of Maine east of Cape Cod.

Distribution.—Greenland (Fabricius, Miiller, Stephensen) ;
British

Isles (T. and A. Scott) ; Iceland (Steenstrup and Liitken) ; Faroe Is-

lands (Hansen) ; coast of Korea (Wilson).
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Color (preserved material).—Head, soft part of neck, and body

grayish yellow ; hard chitinous part of neck and egg strings orange-

yellow.

FeTnale.—Head and neck in front of flexure soft, rest of body hard;

dorsal surface of head with central longitudinal ridge, two lateral

cushionlike processes projecting ventrally, and in front of them two

other cushionlike processes on the ventrolateral surface, also project-

ing ventrally. Second and third segments nearly as wide as head

;

fourth segment abruptly narrowed to half that width at the anterior

end, but widened posteriorly. First antenna 3-segmented; second

antenna 2-segmented, tipped with a chela; first maxillae apparently

lacking ; second maxillae 3-segmented, uncinate. First two pairs of

legs biramose, rami 2-segmented; third and fourth legs not found on

any specimen thus far examined. Total length, 30-40 mm. Diam-

eter of trunk, 4 mm. Egg strings, 125 mm.
Re-marks.—This species can be identified by the sigmoid curve of

the body, the lateral processes of the head, and first two thoracic seg-

ments, and the spirally coiled Qgg strings. The sharp flexure of the

neck makes it very difficult to dissect the head and anterior thorax

out of the blood vessel in which they are immersed. In consequence

most investigators have never seen the parasite's head.

Family PENNELLIDAE

Genus PENNELLA Oken, 1816

Female.—Head fused with first segment and more or less globular,

usually somewhat flattened dorsoventrally, the anterior end trun-

cated and covered with short tumid processes, the posterior end

armed with two or three unbranched horns, usually chitinous. Neck
long, cylindrical, and passing insensibly into the trunk, which is

straight and transversely ridged. Abdomen long, distinctly annu-

lated, and tapered to a bil'obed tip, with a row of plumose appendages

along each side nearer the ventral surface, and a pair of minute

caudal rami with long setae. Egg strings filiform, several times the

length of the body. First antennae with few segments; second an-

tennae chelate ; mouth parts obsolete ; first two pairs of legs biramose,

close together; third and fourth pairs removed a short distance,

uniramose, all rami 2-segmented and setose.

Gopepodid miale.—Head fused with first segment; second, third,

and fourth segments free and diminishing in width; fifth and geni-

tal segments fused; abdomen 1-segmented, caudal rami short and

wide and setose. First antennae indistinctly segmented; second an-

tennae 2-segmented with a stout chela ; mandibles, two pairs of max-

illae and a pair of maxillipeds present and well developed; swim-

ming legs like those of female ; no fifth legs.
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KEY TO THE SPECIES (FEMALES)

1. Two or thi-ee horns, very short and stout, at right angles to head

;

papillae uniform in size and distribution filosa (p. 490)

Two or three horns, long and soft and pointed backward 2

2. Head longer than wide, with concave lateral margins ; horns

parallel with neck; papillae in definite areas only instructa (p. 491)

Head wider than long, with convex lateral margins; horns diag-

onal to the neck; papillae uniformly distributed orthagorisci (p. 492)

PENNELLA FILOSA (Linnaeus)

Figure 295, a, 6

Pennatula filosa Linnaeus, Systema naturae, p. 819, 1758.

Pennella filosa Wilson, Proc. U. S. Nat. Mus., vol. 53, p. 119, pis. 15-17, 1917.

Occurrence.—Found with head and neck buried in the flesh of the

swordfish, and of the sunfish, captured off Marthas Vineyard.

Distribution.—Mediterranean (Linnaeus, Ellis, Cuvier, Leigh-

Sharpe) ; British Isles (Norman, T. and A. Scott) ; Atlantic coast

Figure 295.

—

a, Pennella filosa, female, dorsal ; h, P. filosa, four pairs of

legs ; c, P. instructa, female, ventral (o and c drawn by Blake) ; d, P.

orthagorisci, female, ventral

off New Jersey (Leidy, Fowler) ; North Atlantic (Brian) ;
Vineyard

Sound (M. T. Thompson, Kathbun) ; Nova Scotia (Wilson).

Color.—Head and neck pale yellow, often with a reddish tinge;

trunk dark cinnamon-brown, banded transversely with yellow; egg

strings dark

development.

orange-yellow, the color becoming deeper with
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Female.—Head wider than long, squarely truncated anteriorly,

the truncated surface covered with tumid papillae of uniform size

and even distribution; a pair of short, stout, unbranched lateral

horns and often a third dorsal horn half as wide, all three standing

out nearly at right angles at the posterior end of the head. Neck

the same diameter throughout and varying greatly in length; the

trunk twice as wide as the neck and transversely ridged; the abdo-

men slightly less than half the length of the trunk, its plumes usually

profusely branched. Egg strings twice the body length or more.

First antennae 3-segmented; second antennae 2-segmented; man-
dibles, two pairs of maxillae, and the rudiments of maxillipeds pres-

ent in young females but disappearing in adults. Intervals between

the successive pairs of legs in the proportion of 10 : 30 : 35. Total

length, 160-200 mm. Egg strings, 300-350 mm. long.

Remarks.—This species is common and may be distinguished by
the characters given in the key. The portion of the body outside of

the skin of the host affords lodging for algae, hydroids, and often

goose barnacles, and is sometimes completely covered with them.

PENNELLA INSTRUCTA Wilson

Figure 295, c

Pennella instrticta Wilson, Proc. U. S. Nat. Mus., vol. 53, p. 122, pi. 18, 1917.

Occurrence.—Found buried in the flesh of the common swordfish

captured off Marthas Vineyard and Nantucket.

Distribution.—Not found elsewhere.

Color.—Head and neck brownish yellow; trunk dark cinnamon-

brown, with interrupted transverse bands of yellow; plumose

appendages dark steel gray; egg strings brownish yellow.

Female.—Head longer than wide, squarely truncated anteriorly,

the tumid papillae not covering the truncated surface, but arranged

in a pattern, leaving much of the surface bare; lateral margins of

head concave. Horns long, soft, and bluntly pointed, extending back-

ward parallel with the neck and close to it; never more than two

horns. Neck twice the length and half the width of the trunk, and

usually more or less bent and twisted. Trunk transversely ridged;

abdomen half as long as trunk
;
plumules 24 in number on each side

and dichotomously branched. First antennae 4-segmented, heavily

armed with setae; second antennae 2-segmented; intervals between

the successive pairs of legs in the proportion of 1 : 5 : 6. Total length,

200-250 mm.
Remarks.—This species is confined to the swordfish, into the flesh

of which it burrows until the copepod's head is brought into con-

tact with the fish's dorsal aorta. Around the head and neck of the

parasite is formed a tough cyst, which is often 2 inches or more in

diameter.
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PENNELLA ORTHAGORISCI Wright

Figure 295, d

Pennella orthagorisci Weight, Ann. Mag. Nat. Hist., ser. 4, vol. 5, p. 43, pi. 1,

1870.—Wilson, Proc. U. S. Nat. Mus., vol. 53, p. 124, 1917.

Occurrence.—Taken by Kathbun from the flesh of a sunfish cap-

tured in Vineyard Sound.

Distribution.—British Isles (Wright, T. and A. Scott, Norman)

;

South Africa (Stebbing) ; North Atlantic (Steenstrup and Liitken,

Brian).

Color.—Head and horns light brown, trunk dark olive-brown, the

grooves between the transverse ridges lighter; plumose appendages

a deep black; ^^^ strings grayish white.

Female.—Head wider than long, rarely twice as wide, its lateral

margins convex; anterior end flattened and inclined ventrally; pa-

pillae numerous and very small, covering not only the end but some

of the sides of the head; two horns extending diagonally outward,

tapered to a blunt point. Neck shorter and half as wide as the trunk,

which is ridged transversely ; abdomen two-fifths as long as trunk, its

plumules profusely branched and directed backward. First antennae

indistinctly 3-segmented ; second antennae 2-segmented ; intervals be-

tween the successive pairs of legs in the proportion of 1:4:4. Total

length, 150-200 mm. Egg strings, 125-150 mm. long.

Remarks.—This species may be identified by the width of the head

and the short abdomen. The abdominal plumes are also all turned

downward and backward, leaving the dorsal surface of the abdomen

uncovered.

Suborder LERNAEOPODOIDA

Body of both sexes usually rigidly fused and showing no movable

articulation and often no trace of segmentation; with or without

dorsal, lateral, or posterior processes. Sexual dimorphism univer-

sally present, resulting in great disparity of size between the sexes

and a corresponding dissimilarity in structure. Carapace often

present, but never any paired dorsal plates as in the Caligoida.

Proboscis short and blunt, more often lacking; first antennae

minute and with only a few segments; second antennae very small,

uniramose or biramose, sometimes prehensile. Second maxillae in the

female often modified into cylindrical " arms," united at their tips to

the pedicel of an attachment bulla. This is the mode of attachment

in the type family of the group, the Lernaeopodidae, but many
genera have no second maxillae, and sometimes when present they

are not prehensile. In genera using this mode of attachment the

maxillipeds migrate forward more or less during development and in

the adult often stand in front of the second maxillae. The swimming
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legs are more often lacking in the female, but one or two pairs are

usually present in the male. In several genera all segmented append-

ages are obsolete, and in one or two there is also no distinction of

body regions.

Two ovisacs, club shaped, spherical, or cylindrical; eggs multise-

riate and pressed so tightly together that they are flattened into

polygons; nauplius and often metanauplius stages passed within the

egg, the larva emerging in the first copepodid stage and attaching

itself at once to its host by means of a frontal filament. The female

becomes a fixed parasite attached immovably to its host, the male

clings to the female and can crawl about more or less over her body.

Remarks.—^Although the male is a pygmy and is usually identified

by the female to which it is attached, it does furnish useful generic

characters and for this reason the males appear in the key (Appendix

B, p. 538) as well as the females. Every genus in the group is a

fixed parasite and all kinds of modification, transformation, and

degeneration are exhibited among them. The ultimate limit is

apparently reached in the genus Xenocoeloma where nothing is left

in the adult except the posterior portion of the digestive tract and two

ovisacs, and the copepod has become hermaphroditic.

Family CHONDRACANTHIDAE

Genus BLIAS Kr0yer, 1863

FeTThdle.—Head separated from the trunk by a groove, which

extends entirely around the body; remainder of thorax and genital

segment fused into a smooth trunk without appendages or processes

;

abdomen separate, much reduced in size, 2-segmented, with caudal

rami. First antennae with few segments; second antennae pre-

hensile ; mouth parts near posterior margin of head and made up of

mandibles and two pairs of maxillae; swimming legs lacking.

Male.—A pygmy attached to the female by its second antennae;

body pyriform, distinctly segmented, with two pairs of antennae, 4

pairs of mouth parts, and two pairs of rudimentary legs. A single

species in the present area.

BLIAS PRIONOTI Kr0yer

FiGtJEB 296, a,

Blias prionoti Kr0yer, Naturh. Tidsskrift, ser. 3, vol. 2, p. 262, pi. 12, fig. 5, 1863.

Occurrence.—Two females were taken from the gills of a sea robin

(Prionofus) at Woods Hole, June, 1904.

Distribution.—Coast of Brazil (Kr0yer).

Color.—This copepod has never been seen alive; preserved speci-

mens are a uniform yellowish brown.

71937—32 33
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Female.—Head spherical, one-third the length of the trunk ; basal

segment of abdomen four times as long as anal segment ; caudal rami

a little longer than the anal segment and curved like parentheses;

ovisacs half as long again as the entire body. First antennae 3-seg-

mented ; second antenna 2-segmented, the distal segment with a stout

apical claw; maxillae also tipped with claws. Total length, 2 mm.
Egg strings, 3 mm. long.

Male.—Cephalic segment considerably swollen and half the entire

length, the rest of the body divided into five segments of about equal

length, the thorax passing insensibly into the abdomen. The caudal

rami are longer than the anal segment, slender, and setiform; the

maxillipeds are made up of three segments and a slender apical claw.

Total length, 0.5 mm.

Figure 296.

—

a, Blias prionoti, lemale, with male, lateral (after Kr0yer) ;

b, Oralien triglae, female, dorsal ; c, 0. triglae, male, lateral

Remarks.—Kr0yer's original description from a specimen found

on the gills of a Prionotus (sea robin) in the Vienna Museum is the

only one that has ever appeared. That fish came from the coast of

Brazil, and hence this is the first record of the parasite on North

American shores.

Genus ORALIEN Bassett-Smith, 1899

Female.—Head swollen and bulblike anteriorly, where it is armed

with two pairs of antennae, narrowed and elongated posteriorly into

a cephalic neck, which is slightly enlarged where it joins the thorax,

and carries there the mouth and mouth parts. Thorax fused, en-

larged laterally and more or less depressed ; divided by a transverse

constriction into two portions, the anterior of which carries two

pairs of leg rudiments, the posterior a pair of lobes at the distal

corners. Abdomen small, 1-segmented; caudal rami lacking.
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Male.—Head fused with the first two tlioracic segments and bear-

ing all the appendages except the caudal rami ; trunk with five dis-

tinct segments; caudal rami setiform. First antenna 3-segmented;

second antennae, second maxillae, and maxillipeds stout and pre-

hensile ; both pairs of legs uniramose, 1-segmented. A single species.

ORALIEN TRIGLAE (Blainville)

Figure 296, b, c

Lementoma trigUe Blainville. Jouru. Phys., a-oI. 95, p. 441, pi. 62, fig. 12, 1822.

Oralien triglae Oakley, Parasitology, vol. 19, no. 4, p. 460, figs. 3-7, 1927.

Occurrence.—A single female was taken from the gills of a gurnard

captured off Marthas Vineyard.

Distribution.—British coasts (Bassett-Smith, T. Scott, Leigh-

Sharpe) ; Mediterranean (Brian, Milne Edwards).

Color.—Body of preserved specimens pale yellowish gray ; ovisacs

dark brown.

Female.—Head obcordate and depressed ; neck a little shorter than

the trunk; anterior portion of trunk with two pairs of tripartite

rudimentary legs on the ventral surface and two pairs of dorsolateral

processes. Posterior portion with two pairs of lateral processes and

a pair of posterior lobes curved inward. First antennae 1-seg-

mented, obpyriforin ; second antennae 2-segmented, with slender api-

cal claw; end segment of second maxilla spinelike, its outer margin

toothed; maxillipeds 2-segmented, with a slender terminal claw.

Total length, 7 mm.
Male.—Cephalic segment considerably more than half the entire

length and much swollen; trunk segments diminishing regularly in

size backward; the last segment alone representing the abdomen.

First leg a flat lamina, with two apical setae and an anterior lobe,

tipped with a single spine ; second leg also a flat lamina, with a single

posterolateral spine. Total length, 0.6 mm.
ReTYiafrhs.—This genus and species have been badly confused with

two other genera, Lernentoiiia Blainville and Medesicaste Kr0yer,

but Oakley, in the reference given above, has separated the three and

given useful diagnoses.

Genus PSEUDOCHONDRACANTHUS Wilson, 1908

Female.—Head distinctly separated from first segment, with a

small dorsal carapace; first segment free, the others, including the

genital segment, fused into an elongate body without any traces of

segmentation ; abdomen small, 2-segmented. Mouth parts near the

posterior margin of the head and similar to those of Chondracan-

thus^' a single pair of leg rudiments, uniramose, bilobed at the tip.
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First antennae 1-segmented; second antennae sickle-shaped claws;

maxillipeds greatly enlarged, their basal segments covering the other

mouth parts; ovisacs cylindrical.

Male.—Head fused with first segment and much larger than the

rest of the body, and covered with a carapace ; trunk very indistinctly

segmented ; no abdomen ; caudal rami long conical processes, divided

distally; no leg rudiments; antennae and mouth parts like those of

female, the maxillipeds relatively as large. A single species in the

present area.

PSEUDOCHONDRACANTHUS DICERAUS Wilson

FiGTJKE 297, a, 6

Pseudochondracanthus diceraus Wilson, Proc. U. S. Nut. Mus., vol. 35, p. 436, pi.

67, figs. 11-17, 1908.

Occv/rrence.—Both sexes were taken from the gills of the common

puffer {Sphoeroides maculatus) at Woods Hole, July, 1906.

Distribution.—La Jolla, Calif. (Wilson).

Color.—Body the color of transparent cartilage, except the coiled

oviducts, which are white and opaque ; eggs white, ripening into rose-

red or pink.

Figure 297.

—

a, Pseudocliondracanthus diceraus, female, dorsal;

6, P. diceraus, male, lateral ; c, Chondracanthus cottunculi,

female, dorsal (after Rathbun)

Female.—Head with a short blunt horn at each anterior corner,

extending laterally ; first antennae swollen at the base, narrowed dis-

tally, with two apical setae ; basal segments of second antennae tele-

scoped so that the claws seem directly articulated with the head.

Basal portion of maxilliped a flattened lamina, distal portion bi-

partite, the outer part with a stout apical claw, the inner part covered

with short spines. Total length, 3 mm.
^a?e.—Carapace 3-lobed, the central lobe dorsal, the others lateral

;

body with marginal sinuses indicating segments but without any
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transverse grooves. First antennae 1-segmented ; second antennae

with a stout apical claw; basal portion of maxilliped a flat lamina

as in the female, but the terminal portion is a single flat segment, with

an apical fringe of hairs and a large spine at the outer corner. Total

length, 0.43 mm.
Remarks.—This genus can be identified by the presence of only

one pair of leg rudiments on the first segment, and a pair of horns at

the anterior corners of the head, and by the absence of all paired

processes.

Genus CHONDRACANTHUS La Roche, 1811

Female.—Head small, separated from the thorax by a more or less

clearly defined constriction; first and second segments usually free

and narrower than the head and the posterior body; the remaining

segments fused with the genital segment into a trunk, indistinctly

divided near its center and produced at its posterior corners, and
ventrally or laterally, into paired processes. Abdomen very small, 1-

or 2-segmented ; no caudal rami. First antennae usually fleshy ; sec-

ond antennae prehensile; mouth parts removed to the posterior

margin of the head; mandibles falciform; end segment of maxilla

spinelike, toothed on its outer margin; two pairs of biramose legs,

rami very rudimentary.

Male.—Head more or less fused with first segment and much
larger than the rest of the body; second segment free and carrjdng

the second pair of legs; trunk 4-segmented; caudal rami well de-

veloped, conical; two pairs of uniramose, 1-segmented legs, each

ramus cylindrical with two apical setae, sometimes laminate with

an anterior process.

KEY TO THE SPECIES (FEMALES)

1. Head much wider than long, posterior corners smoothly rounded

;

third segment processes invisible dorsally cottunculi (p. 497)

Head much longer than wide, with short, fleshy horns at pos-

terior corners ; third segment processes visible dorsally m.erlucii (p. 498)

CHONDRACANTHUS COTTUNCULI Kathbun

FiGUEE 297, c

Chondracanthus cottunculi Rathbun, Proc. U. S. Nat. Mus., vol. 9, p. 322, pi.

11, 1886.

Occurrence.—Taken from the gill cavity of two deep sea sculpins

{Gottunculus thom^sonii and C. microps) by Rathbun off Georges

Bank in 1883.

DistHhution.—Not found outside the present area.

Color (preserved material).—Body yellowish white or light flesh

color, the oviducts a dull yellow.



498 BULLETIN" 15 8, UNITED STATES NATIONAL MUSEUM

Female.—Body about twice as long as wide; head considerably

wider than long, narrowed anteriorly, with a rounded knob at each

corner, terminating posteriorly in a raised border. First segment

forming a short neck; second segment twice as wide as first, with

winglike lateral processes; third, fourth, and fifth segments more
or less fused, a pair of processes on the ventral surface of the third

segment, and another at the posterior corners of the fifth segment.

Genital segment as wide as long; abdomen 1-segmented, globular.

First antennae 1-segmented, triangular, very fleshy ; second antennae

uncinate. Each leg of the first two pairs consists of a fleshy lamina,

enlarged and indented at its tip. Total length, 6 mm.
Male.—Unknown.
Re-marks.—This species may be recognized by the fleshy triangular

antennae, and by the lateral wings on the second segment. The two
hosts frequent the continental shelf and slope off southern New
England.

CHONDRACANTHUS MERLUCCII (Holten)

Plate 1, a ; Figubb 298

Lemaca merluccil Holten, Skrivt. Natur. Selsk., vol. 5, Heft 2, p. 135, pi. 3, 1802.

Chrondracanthus merluccii T. and A. Scott, The British parasitic Copepoda, p.

180, pi. 20, fig. 10, pi. 47, fig. 8, pi. 53, figs. 16-19, 1913.

Occurrence.—Numerous specimens have been taken from the mouth
and gill cavity of the silver hake {Merlucems Mlmearis), at Woods
Hole, at Marthas Vineyard, off Block Island, and in Vineyard Sound.

^
^ Q

Figure 298.

—

CJwndracanthus merluccii: a. Female, dorsal; i, male, lateral;

c, female, first antenna ; d, female, second antenna ; e, female, second

maxilla

Distribution.—British seas (T. and A. Scott) ; North Sea (Timm)

;

Mediterranean (Heller, Valle, Carus, Brian) ; northern Atlantic

(Goode) ; Woods Hole (M. J. Rathbun) ; Casco Bay, Me., and the

fish market at Washington, D. C. (Wilson).
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Color.—Body a clear opaque white when alive, on account of the

presence inside the body of numerous small spherical masses of

mesenchyme. The head is pink, the region around the digestive

canal and the spaces between the mesenchyme masses are translucent.

The canal itself and the pockets it sends out laterally are brownish or

reddish. The eggs are at first white but become pink or red upon

ripening.

Female.—Head trapezoidal, wider behind than in front, one-half

longer than wide, the front margin evenly rounded, the carapace

divided dorsally by a median longitudinal line. In profile the head

slopes upward and backward and is distinctly gibbous behind, with

a soft horn or barb at each postero-lateral corner. First two seg-

ments free bearing the swimming legs ; second segment considerably

wider than the first, its anterior lateral corners produced forward

into small knobs. Last three segments fused, with an indistinct

groove across the center, a pair of long processes on the ventral sur-

face of the third segment, and a shorter pair at the posterior corners

of the fifth segment. Just in front of the genital segment on the

midline of the ventral surface is a small knob; the genital segment

is thick, somewhat flattened, and divided longitudinally by a ventral

transverse groove; there are no processes or prolongations on this

segment in these American specimens.

First antennae with a fleshy, triangular basal segment and one or

two subspherical distal segments; second antennae enormous sickle-

shaped claws. Mandibles falcate with exceptionally large teeth;

maxillae with a papillate palp and a fringe of large teeth ; terminal

claw of maxilliped toothed on its inner margin. Each swimming
leg consists of a laminate basal segment and two rami; on the first

legs these rami are very small and more or less fused with the basal

segment, on the second legs they are long and well separated. Total

length, 7-12 mm. Egg strings, 12-14 mm.
Male.—Head separated dorsally from, but fused ventrally with^

the first segment, very much larger than the rest of the body and

considerably inflated dorsally. Trunk more or less distinctly seg-

mented, especially toward the tip; caudal rami conical, enlarged at

the base and acuminate at the tip. First antennae slender and

3-segmented; second antennae made up of a single segment with a

very stout apical claw; mouth parts similar to those of the female.

Each leg consists of a single lamina tipped with a short spine, with

another spine on the outer margin nearer the tip ; on the inner

margin at the base is a well-defined lobe with an apical spine. Total

length, 0.4-0.55 mm.
Rernarhs.—^Within the present area this species is apparently con-

fined to the silver hake, or whiting, and almost every fish yields
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some of the parasites. A. C. Weed obtained about 50 females, most

of which had at least one male attached, from the mouth of the

same fish in the public fish market, Washington, D. C, January 5,

1909. This indicates that the parasite remains on its host through

the winter, and practically all these females carried ovisacs. Often

the place of attachment is swollen into a papilla of soft puslike con-

sistency, in which the head and part of the thorax of the copepod are

immersed.
Genus ACANTHOCHONDRIA Oakley, 1927

Female.—Head separated from the first segment; first two seg-

ments free and bearing the two pairs of swimming legs; the last

three segments fused into a trunk which may be unsegmented, or

may be segmented once near its center. One pair of processes at the

posterior corners of the trunk, but no dorsal or ventral processes

and no cephalic barbs. Urosome small, 2-segmented ; no caudal rami.

First antennae fleshy, usually 2-segmented, the distal segment a small

knob armed with short spines; second antennae stout curved claws;

mandible falcate, toothed on both margins ; maxilla spiniform, with

or without a palp ; two pairs of uniramose cylindrical legs, usually

bilobed at their tips ; sometimes biramose, rami rudimentary.

Male.—Head fused with the first two thoracic segments and bear-

ing all the appendages except the caudal rami; trunk 4-segmented,

anal segment very thick; caudal rami short, spiniform. The two

pairs of antennae at the extreme anterior margin of the head are

dorsal rather than terminal ; first pair indistinctly segmented, second

pair with a stout apical claw; mouth parts as in the female; two

pairs of uniramose legs, each a 1-segmented lamina with two to four

marginal setae.

Remarks.—This new genus was proposed in 1927 to include all

those species of Ghondracanthus that lack dorsal and ventral proc-

esses and cephalic barbs. The swimming legs are even more rudi-

mentary than in Ghondracanthus., and are often simple 1-segmented

laminae without lobes, spines, or setae. In the males the first two

thoracic segments are fused with the head, bringing all the appen-

dages onto the cephalothorax except the minute caudal rami. The

legs also are flattened laminae with marginal setae.

KETi' TO THE SPECIES (FEMALES)

1. First 2 thoracic segments mucli wider than head ;
posterior proc-

esses longer that last trunk segment exilipes, new species (p. 501)

First 2 tlioracic segments much narrower tlian head
;
posterior

processes much shorter than last trunk segment 2

2. Head transversely elliptical, wider than long, not narrowed at

either end; fused fourth and fifth segment definitely longer

than third 3

Head much longer than wide, one end conspicuously narrowed

;

fused fourth and fifth segment longer or shorter than third 4
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3. Second thoracic segment narrowed anteriorly ; swimming legs

with short, knoblike lobes, which are smooth flurae (p. 502)

Second thoracic segment not narrowed anteriorly ; swimming legs

deeply lobed and covered with spinules depressa (p. 503)

4. Head ovate, narrowed anteriorly ; swimming legs with very short

and blunt lobes; fourth segment shorter than third phycidis (p. 504)

Head obovate, narrowed posteriorly ; swimming legs with long

and acuminate lobes; fourth segment longer galerita (p. 505)

ACANTHOCHONDRIA EXILIPES, new species

Plate 37, a-e

Occurrence.—A female with attached male was taken from the

gills of the tile fish {Lopholatilus chamaeleonticeps) by M. T. Thomp-
son in July, 1914, and is made the holotype of the new species

with U.S.N.M. No. 59777, The fish was captured on the continental

slope south of Woods Hole. From the same host and locality

Rathbun secured six specimens in August, 1881, and a little farther

east Vinal Edwards obtained 40 specimens in July, 1902.

Color (preserved material) .—Body a uniform brownish yellow.

Female.—Head elliptical, longer than wide, narrowed anteriorly

and slightly widened across the posterior margin, which is squarely

truncated. Carapace covering the entire dorsal surface, split length-

wise on the midline nearly to the posterior margin. First two
metasome segments free, the first slightly wider than the head and
the second a little wider than the first. The legs usually extend

out laterally so as to become more or less visible in dorsal view.

Last three metasome segments fused, the division between the third

and fourth segments indicated by a fairly distinct dorsal groove,

that between the fourth and fifth segments merely indicated by
lateral indentations. Fifth segment produced posteriorly into a

conical process at each corner ; these processes taper to a blunt point,

curve inward so that their tips nearly come together, and are longer

than the combined fourth and fifth segments, reaching half their

length beyond the tip of the abdomen. Genital segment small,

about as wide as long ; abdomen made up of a single segment swollen

into a sphere nearly as wide as the genital segment and bearing on

its ventral surface near the base of the segment a pair of conical

caudal rami, each armed with a single lateral seta.

First antenna narrow cylindrical', the jointing so indistinct that it

appears 1-segmented, and tipped with a tuft of small setae. Second
antenna with a short and broad basal segment and a stout apical

claw, curved into a semicircle. Mandibles sickle-shaped, the teeth

on the posterior margin larger than usual and slightly separated

from one another. First maxilla made up of a single stout seg-

ment tipped with two setae and without a palp ; second maxilla with

a subquadrate basal segment and a short apical cl'aw toothed along
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its convex margin. Maxilliped 3-segmented, the distal segment with

a slender apical claw and a rounded lobe armed with short spines.

Both pairs of legs are cylindrical and biramose, the endopods longer

than the exopods, both rami unarmed. Neither ramus is jointed with

the basipod and hence these legs correspond well with those of the

following species, in which each leg is uniramose and bilobed at

the tip. Total length, 7.5-8 mm. Greatest width, 3 mm. Length

of ovisacs, 7-9 mm.
Male.—Body j)yriform; head fused dorsally with the first two

metasome segments, but ventrally there is a short median gi'oove

between the first and second segments, which does not reach the lat-

eral margins. Trunk distinctly 3-segmented, the terminal segment

carrying the spermatophore receptacles; caudal rami rather stout,

conical, acuminate, and each bent into a sigmoid curve. Antennae

similar to those of the female and both pairs distinctly dorsal in

their attachment. Mouth parts like those of the female, but rela-

tively larger and stouter; each leg a tiny 1-segmented lamina with

two small setae. Total length, 0.55-0.65 mm.
Remarhs.—This new species is evidently quite common upon the

tile fish, to judge by the number of specimens obtained. It can be

recognized in the female by the length of the posterior processes on

the metasome together with the width of the first two free segments,

and in the male by the curiously curved caudal rami.

ACANTHOCHONDRIA FLURAE (Kr0yer)

Plate 37, f-n

Chondracanthus fturae Kr0yer, Naturh. Tidsskrift, ser. 3, vol. 2, p. 249, pi. 13,

1863.—T. and A. Scoto, The British parasitic Copepoda, p. 171, pis. 47, 53,

1913.

Occurrence.—Taken from the gills of the fluke {Gli/ptocephalus

cynoglossus) ^ captured on Georges Bank in 1878, and from the gills

of the sand dab {Hippoglossoides platessoides) north of the present

area, off Cape Ann.
Distribution.—Kattegat (Kr0yer)

; Irish Sea, Scottish coast (T.

and A. Scott) ; off Middleton Island, Alaska (Wilson).

Color (preserved material).—Body a uniform brownish yellow.

Female.—Head transversely elliptical, wider than long; first two
thoracic segments well defined, narrower than the head, the second

segment wider and longer than the first. Third segment distinctly

separated from the fourth and more than twice as wide as the first

segment; fused fourth and fifth segment a little longer than the

third, its posterior processes short and slightly convergent; urosome

2-segmented, not reaching the tips of the posterior processes. First

antennae moderately fleshy, 2-segmented, the distal segment small
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and globular ; second antennae short, with stout apical claws ; mandi-

bles fringed with coarse, blunt teeth ; teeth of maxilla also coarse and

curved, palp stylet-shaped. Swimming legs small and rudimentary,

with knoblike lobes ; ovisacs as long as the body. Total length, 5 mm.
Male.—Head fused with first two thoracic segments; trunk 3-seg-

mented, the anal segment the longest; caudal rami slender and seti-

form. First antennae showing no segmentation; second antennae

very stout, with a swollen basal segment and a strong apical claw;

terminal segment of maxilla clawlike, without teeth; terminal claw

of maxilliped small, with an accessory spine at its base. Swimming
legs very small, each a minute process tipped with two setae. Total

length, 0.45 mm.
Remofrks.—Kr0yer and T. and A. Scott separate this species from

cornutus^ but Hansen makes the two synonymous. If Scott's figures

of the mandible and maxilla of the female of comutus and of the

swimming legs of the male are correct, then surely the two species

are distinct. The species may be identified by the characters given

in the key and may be distinguished from comutus by the fact that

the head is wider than long and the body is short and stout.

ACANTHOCHONDRIA DEPRESSA (T. Scott)

Figure 299, a

Chondracanthus depressus T. Scott, 23d Ann. Rep. Fishery Board Scotland,

pt. 3, p. 114, pi. 6, figs. 7-13, 1905.

Occurrence.—Taken from the gills of the common winter flounder

{Pseudopleuronectes ainericanus) ^ captured in Vineyard Sound,

July, 1883.

Figure 299.

—

a, Acanthochondria depressa, female, dorsal (after T. Scott) ; 6,

A. galerita, female, dorsal (after Rathbun) ; o, A. phycidis, female, dorsal
(after Rathbun)

Distribution.—Irish Sea, Scottish coast (T. and A. Scott).

Color.—Preserved specimens are a uniform brownish yellow.
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Female.—Head subquadrangular, about the same width and
length ; first and second thoracic segments very short and consider-

ably narrower than the head; third segment separated from the

fourth by a distinct groove; posterior processes short and blunt and
convergent, so that their tips usually touch; urosome 2-segmented

and very short. First antennae stout, 2-segmented, with scattered

apical spinules ; second antennae with a stout apical claw ; mandibles

slender and acuminate ; maxilla toothed only distally, without a palp.

Swimming legs biramose, rami flattened and covered with minute

spinules. Total length, 5 mm.
Male.—Unknown.
Remarks.—This species has never before been reported from

American shores; it may be recognized by the structure of the

swimming legs.

ACANTHOCHONDRIA PHYCmiS (Rathbnn)

FiGUBE 299,

Chondracanthus phycldis Rathbun, Proc. U. S. Nat. Mus., vol. 9, p. 320, pis.

9, 10, 1886.

Occurrence.—Fifteen females, most of them with attached males,

were taken from the gills of the common hake {Urophycis tenuis).,

captured off Marthas Vineyard by Rathbun in 1883.

Distribution.—Not found outside the present area.

Color (preserved material).—Body a yellowish or dingy white;

oviducts a light yellow or yellowish buff.

Female.—Head ovate, narrowed anteriorly, the frontal margin
straight or slightly concave; in side view the dorsal surface is

strongly arched and the thickness in the region of the mouth is equal

to the greatest width. First and second segments narrower than the

head and imperfectly separated ; third segment abruptly widened to

twice the width of the first segment, separated from the fourth seg-

ment by a partial groove and lateral indentations. Genital segment

small ; abdomen a single subglobular segment ; no caudal rami. First

antenna cylindrical, 2-segmented; second antenna with a swollen

basal segment and a stout apical claw; each leg 1-segmented, nearly

cylindrical, and slightly bilobed at its distal end. Total lengih,

5-5.5 mm.
Male.—Body pyriform ; head fused with first two thorax segments

(the second segment partly separated dorsally) and much larger

than the rest of the body; trunk indistinctly 4-segmented; caudal

rami slender, conical, acuminate. First antennae apparently made up
of a single segment; second antennae with a swollen basal segment

and a stout apical claw; mandible falcate, acuminate, fringed with

fine saw teeth; maxilla with a palp, the outer margin of the distal
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segment serrate; maxillipeds long and slender, 2-segmented, with a

stout apical claw. Total length, 0.5-0.55 ram.

Remarks.—The one lot secured by Rathbun are the only specimens

of this species thus far obtained. The size and shape of the head

and trunk and the stoutness of the posterior processes are the dis-

tinguishing characters.

ACANTHOCHONDRIA GALERITA (Rathbun)

FiGUitE 299, &

Chrondracanthus galeritus Rathbun, Proc. U. S. Nat. Mus., vol. 9, p. 317. pi. 8,

figs. 1-7, pi. 10, figs. 1-7, 1SS6.

Occurrence.—Many females with attached males were taken from

the mouth of the common flounder {Po.ralichthys dentatm), at

Woods Hole in August, 1883, by Rathbun, and in August, 1900, and

July, 1904, by Vinal Edwards.

Distribution.—Not found outside the present area.

Color.—Body whitish, the head and anterior thorax translucent,

the remainder of the body opaque; oviducts and ovisacs yellowish,

the latter becoming pink as they mature.

Female.—Head a little longer than wide, widest anteriorly and

narrowed posteriorly, the carapace strongly arched and gibbous be-

hind; first segment much narrower than the head, second segment

the same width as the head, third segment considerably wider and

separated from the fourth segment; posterior processes short, stout,

and bluntly rounded. Genital segment as wide as long; the single

abdominal segment less than half the size of the genital segment,

with a pair of small setose caudal rami on the ventral surface near

the base. First antennae fleshy, triangular, and unsegmented; sec-

ond antennae stout; mandible long and acuminate, fringed with

coarse and rather blunt teeth; maxilla without a palp; each swim-

ming leg bifid at its tip, the branches acuminate. Total length,

6-7 mm.
Male.—Body pyriform ; head fused with the first two segments and

much larger than the rest of the body; trunk 4-segmented; caudal'

rami stout, conical, and acuminate. First antenna cylindrical, 2-seg-

mented; second antenna rather larger and stouter than in the other

species ; maxillipeds also longer and stouter. Each swimming leg is

made up of a single dactylose segment tipped with two small setae.

Total length, 0.45-0.52 mm.
Remarks.—This copepod is usually found in the mouth of the

flounder, just in,side the lips, with its head buried in the skin. It

can be identified by the obovate head, widest anteriorly, and the

short and blunt posterior processes turned downward beneath the

Qgg strings.
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CHONDRACANTHODES, new genus

Female.—Head separated from first segment, considerably elon-

gated, and strongly deflexed; thorax more or less distinctly 4-seg-

mented; first segment bearing first legs only, second and third

segments with a stout blunt process on each lateral margin, fourth

segment with a similar process at each posterior corner, all the

processes directed ventrally. Second segment with a process on the

dorsal midline, projecting forward over the first segment; flattened

knob,s on the dorsal surface of the third and fourth segments. Uro-

some made up of a genital and two abdominal segments, partially

fused; caudal rami minute unarmed. First antennae fleshy and
1-segmented; second antennae with stout apical claws; mandibles

not fringed with teeth; maxilla without a palp; maxilliped 2-seg-

mented, with an apical claw. Two pairs of biramose legs, rami

cylindrical, 1-segmented. Ovisacs cylindrical, eggs multiseriate.

Male.—Head fu,sed with the first segment and much larger than

the rest of the body; carapace projecting laterally in a rounded knob

on each side opposite the mouth; trunk 4-segmented, anal segment

the longest ; caudal rami stout, conical, and armed with a minute ter-

minal seta. First antenna a single segment ; second antenna project-

ing forward, with a stout apical claw, and an accessory claw on the

outer margin of the distal segment; maxillae and maxillipeds well

developed and uncinate. Two pairs of biramose legs, the rami flat-

tened laminae, the exopod armed with small spines, the endopod

unarmed.

Genotype.—Ohrondracanthodes deflexys, new species.

Remarks.—This new genus may be recognized by the ventral flex-

ure of the head, which in the adult is turned at right angles to the

body axis. Probably Thomson's ChoTidracanthus lotellae belongs

here, and the United States National Museum has another new species

of this genus that will be described later.

CHONDRACANTHODES DEFLEXUS. new species

Plate 38

Occurrence.—A female with an attached male, taken from the

gills of the common grenadier (Macrourus hairdii), captured by

Kathbun southeast of Marthas Vineyard, July, 1883, is made the

type of the new species with United States National Museum No.

59779. Two other specimens were obtained from the same host and

locality in 1883. Another specimen was taken from the same host

in 1883 at Station 2097, Albatross, and still another in 1884 at Station

2173, Albatross.

Color (preserved material).—Body a uniform brownish yellow.
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Female.—Body short and stout; head defiexed at right angles to

the body axis, somewhat flattened dorso-ventrally, and enlarged

where it joins the thorax. First segment very short and bearing

only the first legs on its ventral surface; to each nide of the second,

third, and fourth segments is attached a short, clavate, fleshy process,

the first two pairs extending ventrally, the third pair outward and

backward. The genital segment is about the same length and width,

the single abdominal segment is globular and without caudal rami.

On the dorsal surface of the second segment is a flattened ridge along

the midline, which grows forward against the first segment and

pushes the latter first into an oblique position, and eventually into

a vertical position. In the youngest specimens obtained the head

is but little defiexed, but in all the maturer specimens it is turned

downward at a right angle. There are similar pads along the dorsal

midline of the third and fourth segments, and they also push for-

ward against the segment in front of them. The dorsal portion of

the grooves between the segments is thus carried considerably in

front of the ventral portion.

The first antennae are small, fleshy, and unsegmented; the second

antenna is large and stout; its terminal claw is curved but little, is

very bluntly rounded, and is armed on its concave margin with a

short process. The mandible is almost straight, rather bluntly

pointed, and has no fringe of teeth along either margin. The ter-

minal segment of the maxilla is spinelike and has three or four teeth

on its inner margin; the palp is lacking. The maxilliped is 2-seg-

mented, the distal segment ending in a rounded denticulate knob and

a short and stout claw. Each swimming leg consists of a swollen

and more or less cylindrical basipod tipped with two minute, 1-seg-

mented rami. Ovisacs cylindrical and longer than the urosome.

Total length, 3,5-4 mm. Greatest width, 2.25 mm.
Male.—Head fused with the first segment and ventrally with the

second segment, but the latter is separated on the dorsal surface by
a well-defined groove. The carapace also covers the first segment

but does not cover the second, and forms a knoblike angle on each

side 'opposite the mouth. The trunk is distinctly segmented and

about the same diameter throughout; the caudal rami are stout and

conical, more or less fused at the base, and each is tipped with a

minute cilium. The first antennae are slender and indistinctly 3-seg-

mented, armed with small spines ; the second antenna is 3-segmented,

with a curved apical claw and a stout accessory claw on the outer

margin of the distal segment. The mouth parts are similar to those

of the female; the swimming legs are biramose, each made up of a

laminate basipod, armed with a stout seta at its outer distal corner,

and two flattened rami. The exopods are ovate and armed apically
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with three or four spines, the endopods are spatulate and unarmed,
the two rami are about the same length. Total length, 0.45-0.5 mm.
Remarks.—The hosts of this parasite are deep-sea fishes that fre-

quent the continental slope at the southern end of the present area,

and in every instance only a single female with attached male was ob-

tained from each host. The female can be recognized by the deflec-

tion of the head and the three pairs of clavate processes, the male by
the second antennae and the swimming legs.

CHONDRACANTHOPSIS, new genus

FemMe.—Head separated from the first segment and much wider

than long; first two thoracic segments distinctly separated, the rest

of the thorax completely fused and armed with a row of rounded
knobs along each lateral margin, and a row of transverse laminae

down the midline of the dorsal surface. These laminae are semi-

lunar and are folded back against the dorsal surface of the thorax;

urosome small, 2-segmented. First antennae 1-segmented; second

antennae with stout apical claws; mandibles falcate, toothed on both

edges; maxillae spiniform, toothed on the outer margin; maxillipeds

2-segmented, uncinate. Two pairs of uniramose legs, each made up
of a winged basal segment and a boot-shaped distal segment. Ovi-

sacs cylindrical, longer than the body.

Male.—Head fused with the first two thoracic segments, both

pairs of antennae at the extreme anterior end, which is somewhat
pointed ; trunk 3-segmented ; caudal rami slender, conical, each end-

ing in a small cilium. Mouth parts like those of the female; two
pairs of uniramose legs, each made up of a swollen lamina, with two
minute apical setae.

Genotype.—ChTondracantho'psis nodosus (Miiller).

Remarks.—This new genus is established for the species Chondra-
canthus nodosus of Kr0yer, and to it possibl}'- belongs also Scott's

species ornatus., but we know nothing about the swimming legs of

this latter species, and they are the chief characteristic of the present

genus. The species has never before been reported from this side of

the Atlantic, although it is common around the British Isles.

CHONDRACANTHOPSIS NODOSUS (Muller)

Plate 39

Lernaea nodosa O. F. Muller, Zoologia Danica. p. 40, pi. 33, fig. 5, 1779.

Chondracantluis nodosus T. and A. Scott, The British parasitic Copepoda,

p. 17G, pi. 48, figs. 13-16 ; pi. 52, figs. 1-3, 1913.

Occurrence.—Taken from the gills of the common redfish {Sehas-

tes maHnu-s), captured at three different localities north and east of

Cape Cod in 1878.
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Distribution.—British seas (T. and A. Scott) ; North Sea (T.

Scott) ; Faroe Islands (Kr0yer) ; Norwegian coast, Skager Rak
(Olsson) ; Greenland (Hansen).

Color (preserved material).—Body a uniform dark reddish

brown.

Female.—Head and trunk strongly depressed; first two thoracic

segments little more than half the width of the head ; rest of thorax

completely fused with a row of six or seven lobes along each lateral

margin and around the posterior end. Urosome 2-segmented, the

segment representing the abdomen globular and without any caudal

rami. First antennae narrowed into a globular tip but not seg-

mented; the apical claws of the second antennae curved into a half

circle; mandibles falcate and rather coarsely toothed; basal segment

of each swimming leg with a broad gibbous wing on either side, dis-

tal segment boot-shaped, the leg of the boot attached to the basal

segment, the toe pointed outward. Ovisacs cylindrical and a little

longer than the body. Total length, 7-7.5 mm.
Male.—Head fused with first two thoracic segments, wholly cov-

ered with the carapace, which does not form a rounded projection on

each lateral margin, as in the previous genus. Trunk with three dis-

tinct segments, the anal segment nearly as long as the other two;

caudal rami conical, acuminate, and completely separate. First

antenna 1-segmented, quite short, and tipped with four setae ; apical

claw of second antenna long and stout ; mouth parts like those of the

female; sAvimming legs uniramose, 1-segmented. Total length, 0.4-

0.5 mm.
Remarks.—This copepod can be identified at once by the peculiar

form of the swimming legs. Thus far it has only been found on a

single host.

Family. LERNAEOPODIDAE

Genus THYSANOTE Kr0yer, 1863

Female.—Head fused with the thorax or only imperfectly sepa-

rated, short, somewhat depressed and curved over ventrally. The
rest of the body fused into a trunk, also depressed and enlarged pos-

teriorly, with two bundles of ramose processes at each posterior cor-

ner, one dorsal and one ventral, and between the ventral bundles a

pair of unbranched processes on the midline; no genital process,

abdomen, or caudal rami. Branched or unbranched fimbriate proc-

esses attached to the posterior margin of the second maxillae and to

the body at the base of the second maxillae. First antennae small

and indistinctly segmented; second antennae biramose; first max-
illa large, tripartite ; second maxillae united only at their tips, bulla

mushroom-shaped; maxillipeds large and strong.

71937—32 34
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Male.—Cephalothorax in line with the trunk and fused with it or

separated by a groove; no dorsal carapace; trunk unsegmented,

tapered posteriorly and tipped with two conical caudal rami, which

are curved ventrally; no abdomen. Second antennae uncinate; sec-

ond maxillae and maxillipeds with stout sickle-shaped claws, some-

times forming a chela, sometimes twisted like a corkscrew. A single

species within the present area.

THYSANOTE POMACANTHI Kr0yer

FiQUEE 300, a

Thysanote pomacanthi Kr0yer, Naturh. Tidsskrift, ser. 3, vol. 2, p. 288, pi. 15,

1863.

Occurence.—Two females were taken from the gills of the black

angel fish {Pomacanth'us arcuatv^), captured near Woods Hole by

V. N. Edwards.

Distribution.—West Indies (Kr0yer).

Color.—Body a clear milky white, becoming golden-brown in

preservatives.

FiGDRE 300.

—

a, Thysanote pomacanthi, female, ventral

(drawn by M. T. Thompson) ; b, Charopinus hicaudatua,

female, lateral ; c, C. Mcaudatus, female, second maxilla

Female.—Body somewhat narrowed anteriorly and widened pos-

teriorly; head tolerably distinctly separated from the thorax, about

twice as wide as long. Kemainder of body fused into a trunk three-

fourths of the entire length; posterior ramose processes recurved at

their tips, close together and forming a sort of skirt, entirely con-

cealing the ovisacs. On the posterior margin of each second max-

illa are two bundles of filose processes, each containing four biramose

threads. First antenna indistinctly 3-segmented; second antenna
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biramose at its tip, short and stout ; attachment bulla small and dark

brown in color. Total length, 6-7 mm.
Male.—Unknown.
Remarks.—The host named above is a native of the West Indies

and seldom wanders as far north as the Massachusetts coast, where

this one was captured. The figure here given is one made by M. T.

Thompson, to whom Mr. Edwards turned over the specimens for

study. With several other sketches made by Thompson and the

notes which he left, the identity of the species is established beyond

any reasonable doubt.

Genus CHAROPINUS Kr^yer, 1863

Female.—Head more or less distinctly separated from the trunk,

with or without a carapace, usually flexed backward at right angles

to the trunk or even against its dorsal surface. Trunk enlarged and

often flattened, usually with a pair of posterior processes dorsal to

the ovisacs; no genital process, abdomen, or caudal rami. Two pairs

of antennae and four pairs of mouth parts; second maxillae some-

times joined at their tips with a bulla or a chitin rod, sometimes

separate, their tips enlarged into various shapes.

Mole.—^Anterior portion of head at right angles to posterior por-

tion and the thorax ; no carapace ; thorax segmented with an enlarged

genital segment; abdomen well defined, segmented, and tipped with

caudal rami. First antennae 3-segmented; second antennae bira-

mose and usually chelate; first maxillae tripartite, the palp with

two setae ; second maxillae and maxillipeds some distance behind the

other mouth parts, close together and separated by a groove. A
single species here.

CHAROPINUS BICAUDATUS (Kr0yer)

FiGTJEES 300, 6, c; 301

Lernaeopdda hicaudata Kr0yer, Naturh. Tidsskrift, vol. 1, p. 275, pi. 3, fig. 11,

1837.

Charopinus Mcaudatus Wilson, Proc. U. S. Nat. Mus., vol. 47, p. 656 ; pis. 41, 42.

1915.

Occurrence.—Females with attached males were taken from the

nostrils of the spiny dogfish {Squalus acanthias) at Woods Hole by
Dr. H. M. Smith in August, 1922, and by the present author in

July, 1923.

Distribution.—Danish coast (Kr0yer) ; Belgian coast (Beneden)

;

Mediterranean (Kurz, Valle, Carus) ; British seas (Bainbridge,

T. and A. Scott, Norman and Brady) ; Casco Bay, Me. (Wilson).

Color.—Body a uniform grayish white.
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Female.—Head short and wide and inclined dorsally at an angle

of 45° to the trunk axis; a narrow dorsal carapace divided length-

wise on the midline. Trunk pear shaped, narrowed into a long neck

anteriorly, swollen and depressed posteriorly; posterior processes

cylindrical, plump, and half as long as the ovisacs. First antennae

2-segmented; second antennae biramose, both rami 1-segmented, the

endoj)od larger than the exopod; second maxillae entirely separate,

two-fifths as long as the trunk, each enlarged at its tip into a crescent

or semicircle; maxillipeds with slender terminal claws. Total

length, 5.5-6 mm.
Male.—Head conical, considerably swollen and gibbous posteriorly,

the mouth at the extreme anterior end and terminal, the part bearing

the second maxillae and maxillipeds near the posterior end and sepa-

rated from the rest of the head by a groove. Trunk distinctly 4-seg-

mented, the first two segments thoracic ; the third, the genital segment,

FiGDEB 301.

—

Charopinus ticaudatus: a, Male, lateral; h, male, second antenna; c,

male, first maxilla ; d, male, second maxilla ; e, male, maxilliped

somewhat enlarged, the fourth segment representing the abdomen

and bearing the caudal rami, each of which is conical with a single

apical seta. First antennae on the dorsal surface of the head near

the anterior end; each is 4-segmented and carries a single terminal

seta. Second antenna biramose, the exopod 2-segmented, the basal

segment twice the length of the distal, with a stout pointed process

on its inner margin. The end segment carries at its inner distal

corner a rigid curved claw, and at the outer corner a rounded knob

armed with stiff spines; between the two on the distal margin is a

small process tipped with a single seta. The endopod is clavate

and 1-segmented, the distal end with a fringe of short hairs, the

inner distal corner with a small process ending in a seta. The first

maxilla is 2-segmented, with three apical setae, the palp is replaced

by a single seta. The basal segments of the second maxillae are

fused across the midline, the terminal segments are free and each

has a slender apical claw. The maxillipeds are swollen into spheres,

with small apical claws shutting against a spiny plate on the side

of the sphere. Total length, 0.9-1.1 mm.
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Remanrhs.—The male is here described for the first time and

corresponds very closely with the males of other species of the

genus, thus confirming the transfer of this species from the genus

Lernaeopoda to Charopimis. This is the only copepod parasite thus

far found at the outer edge of a shark's spiracle in plain view from

the outside.

Genus CLAVELLA Oken, 1815

Female.—Head distinctly separated from the trunk, elongated and

cylindrical, and standing at an angle with the axis of the trunk,

usually without a carapace. Trunk pear-shaped or ovoid, without

posterior processes, abdomen, or caudal rami, and with no traces

of segmentation, but an unpaired genital process is often present.

Two pairs of antennae and four pairs of mouth parts; second

maxillae entirely fused, sometimes so short as to be virtually

lacking, bulla spherical or knoblike; swimming legs obsolete.

Male.—Head and trunk folded together ventrally and fused into

an unsegmented ovoid, in which there is no distinction of body

regions; no carapace or caudal rami. Two pairs of antennae and

four pairs of mouth parts; second maxillae and maxillipeds uncinate

and close to the mouth tube; all the appendages pointed diagonally

downward and forward.

KEY TO THE SPECIES (FEMALES)

1. Genital process present, one-fourth as long as trunk ; the latter

as wide as long or wider uncinata (p. 513)

Genital process lacking ; trunk much longer than wide, ellipsoidal

and only elightly depressed 2

2. Trunk twice as long as wide, with transverse grooves on ventral

surface on either side of midline insolita (p. 514)

Trunk three times as long as wide, ventral surface smooth, with-

out transverse grooves pinguis (p. 515)

CLAVELLA UNCINATA (Muller)

FlGUKE 302

Lemaea uncmata Mulleb, Zoologiae Danicae prodromus, p. 38, pi. 33, fig. 2, 1776.

Clavella uncinata Wilson, Proc. U. S. Nat. Mus., vol. 47, p. 680, pis. 27, 48,

49, 1915.

Occurrence.—Found in abundance on the gills of the common cod

caught in the vicinity of Woods Hole, also on the gills of the pollack,

haddock, and hake.

Distribution.—Danish coast (Muller, Kr0yer) ; northern Atlantic

and Pacific (Desmarest, Blainville, Nordmann) ; Belgian coast (Ben-

eden) ; English seas (T. and A. Scott, Baird, Thompson) ; Roscoff

(Vogt) ; Mediterranean (Brian) ; Iceland and Greenland (Han-

sen) ; Vancouver Island (Fraser) ; Casco Bay, Me. (Wilson) ; Woods
Hole (Eathbun, Wilson).
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Color.—Body a uniform orange-yellow, lighter in living speci-

mens and turning darker in preservatives.

Female.—Head cylindrical, longer than the trunk, squarely trun-

cated anteriorly; no carapace. Trunk depressed, somewhat quadri-

lateral, with rounded corners and a reentrant posterior margin;
genital process on a level with the ventral surface. First antennae
3-segmented ; second antennae turned across the frontal margin ; sec-

ond maxillae completely fused and reduced so much as to often

appear obsolete; maxillipeds overlapping the other mouth parts.

Length of head, 5-7 mm. ; of trunk, 4-6 mm. ; of ovisacs, 6-10 mm.

Figure 302.

—

Clavella uncinata: a. Female, Figure 303.

—

Clavella in-

lateral; bj male, lateral soZita; Female, lateral

Male.—Body ovoid, one-third longer than wide. First antennae

2-segmented; second antennae biramose, exopod 3-segmented, setose,

endopod 1-segmented, unarmed; mouth tube projecting diagonally

downward and forward ; first maxilla bipartite, the palp with a

single seta; second maxilla long and slender, with a short claw;

maxillipeds short and stout, with a strong apical claw; between the

maxillipeds on the midline is a short rounded process. Total length,

0.45-0.5 mm.
Remarks.—This species may be distinguished from the other two

of ClaweUa here described by the presence of a genital process at the

posterior end of the trunk. It appears to have a decided preference

for gadoid fish.

CLAVELLA INSOLITA WUaon

FiGUBB 303

Clavella insolita Wilson, Proc. U. S. Nat. Mus., vol. 47, p. 676, pi. 46, 1915.

Occurrence.—Taken from the pectoral fins of the snake blenny

{Lumpenus lampetraeformis) , captured at Woods Hole.

Distribution.—Not found outside the present area.

Color (preserved material).—Body dark cinnamon-brown, ovisacs

red.

Female.—Head slender, cylindrical, squarely truncated anteriorly,

without a carapace. Trunk ellipsoidal, one-third shorter than the
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head, with a row of shallow transverse grooves along either side of the

midline on the ventral surface
;
genital process not showing externally,

but outlined inside the skin. First antennae 3-segmented ; second an-

tennae uniramose; first maxilla bipartite at its tip, with a minute

palp bearing a single seta; second maxillae fused for their entire

length; maxillipeds removed from the mouth tube far enough not

to overlap the other mouth parts. Length of head, 3 mm. ; of trunk,

2.1 mm.
Male.—Unknown.
Remarhs.—The host of this parasite is rare within the present

area, and this will account for the limited number of specimens

found.
CLAVELLA PINGUIS Wilson

Figure 304

Clavella pinguis Wilson, Proe. U. S. Nat. Mus., vol. 47, p. 678, pi. 47, 1915.

Occurrence.—Taken from the pectoral fins of an eelpout {Lyco-

des frigidus)^ captured in deep water southeast of Nantucket, Island.

Distribution.—New Jersey coast, Nova Scotia coast (Wilson).

Color (preserved material).—Body a deep brownish yellow; eggs

orange.

Female.—Head slender, cylindrical, a little longer than the trunk,

without a dorsal carapace. Trunk elongate, elliptical, three times

as long as wide, without a

genital process. First anten-

nae indistinctly 2-segmented;

second antennae uniramose,

turned across the frontal mar-

gin; first maxilla tripartite,

palp short with a single seta

;

second maxillae short, com-

pletely fused and tapered;

apical claw of maxillipeds

with a spine on the inner mar-
gin near the tip. Length of

head, 4 mm. ; of trunk, 3.5

mm.; of ovisacs, 3.5 mm.
Male.— Body egg-shaped,

widest posteriorly ; mouth
tube long and directed forward in line with body axis. First an-
tennae widely separated, 2-segmented; second antennae biramose,
rami 1-segmented; first maxilla bipartite, without a palp; second
maxillae and maxillipeds short and stout, with strong terminal
claws. Length, 0.4 mm.

Figure 304.

—

Clavella pinguis: a. Female, lat-

eral ; b, male, lateral
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ReTnarks.—This parasite is apparently confined to deep-water

fishes off our Atlantic coasts and is not likely to be found anywhere

near shore.

Genus CLAVELLODES Wilson, 1915

Female.—Cephalothorax longer than trunk and reflexed against

the dorsal surface of the latter; head separated from the neck by

a well-defined groove, with or without a dorsal carapace. Trunk
depressed; no posterior processes, abdomen, or caudal rami; genital

process present or absent. First antennae slender, indistinctly seg-

mented; second antennae biramose, rami short and blunt; first

maxilla tripartite, the palp with a single seta ; second maxillae short

and either fused or separate; terminal claw of maxillipeds with

accessory claw and row of short teeth on inner margin near the tip.

Male.—Head folded ventrally upon the trunk and the two fused

without any distinction of parts; general form ellipsoidal, the ante-

rior end squarely truncated and carrying the mouth tube, the appen-

dages, and the genital process, all of which point forward in line with

the long axis of the ellipse. First antennae indistinctly segmented;

second antennae biramose, endopod simple, exopod 2-segmented; first

maxillae like those of the female ; second maxillae larger and stronger

than the maxillipeds. A single species in the present area.

CLAVELLODES RUGOSA (Krpiyer)

Figure 305

Anchorella rufjosa Ke0tee, Naturh.

Tidsskrift, vol. 1, p. 284, pis. 2,

3, 1837.

Clavellodes rugosa Wilson, Proc.

U. S. Nat. Mus., vol. 47, p. 690,

pi. 51, 1915.

Occurr^ence.—Taken from the

gills of the wolf fish {Ana-

rJiichas lupus)., caught on
Georges Bank, July, 1922.

Dlstrihutioji.—English coast

(Baird, White, T. Scott) ;
Dan-

ish coast (Kr0yer) ; Belgian coast (Beneden) ; Skager Eak (Olsson)
;

Scottish coast (T. Scott) ; Gloucester, Mass., Casco Bay, Me.

(Wilson).

Color (preserved material).—Body grayish yellow; eggs orange.

Female.—Cephalothorax flexed against the dorsal surface of the

trunk ; head depressed and enlarged on either side into a lateral lobe.

Trunk also depressed, with its entire surface thrown up into ridges

separated by deep grooves ; anterior and posterior margins reentrant.

FiGDEE 305.

—

Clavellodes rugosa: a. Female,
dorsal ; i, male, lateral
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First antennae 3-segmented ; second antennae with 1-segmented

endopod and 2-segmented exopod; first maxilla tripartite, the outer

ramus the shortest ; second maxillae so reduced as to bring the bulla

apparently onto the surface of the trunk; basal segment of maxilli-

peds armed on its inner margin with knobs and processes. Length
of cephalothorax, 4.5-5 mm, ; of trunk, 3-3.25 mm. ; of ovisacs,

5-6 mm.
Male.—Body laterally compressed and anteriorly truncated, with

all the appendages and the genital process crowded along the frontal

margin. First antennae 4-segmented, basal segment the largest;

exopod of second antenna tipped with a tuft of short setae, endopod

unarmed ; second maxillae large and stout, with a long terminal claw.

Total length, 1.15 mm.

Genus CLAVELLISA Wilson, 1915

Female.—Cephalothorax much longer than trunk, often wrinkled

and attached to the center of the dorsal surface of the latter; head

separated from the neck, with a carapace. Trunk wider than long,

depressed ; no genital or posterior processes, abdomen, or caudal rami.

First antennae stout and heavily armed; second antennae biramose;

first maxillae bipartite or tripartite, with a palp; second maxillae

flat and laminate, fused or separate, and apparently attached to the

anterior end of the trunk, some distance in front of the base of the

neck.

Male.—Head folded ventrally onto the trunk and the two com-

pletely fused, with no distinction of parts, but with a dorsal cara-

pace; body ovoid, pointed anteriorly, the antennae, mouth tube, and

mouth parts on the ventral surface; genital process curved ventrally

and projecting just behind the mouth parts. First antennae 3-seg-

mented; second antennae biramose, rami 1-segmented; first maxillae

tripartite, with a palp ; second maxillae and maxillipeds with strong

apical claws.

KEY TO THE SPECIES (FEMALES)

1. Ovisacs at an angle of 45° with trunk axis and attached by one

side, not by end spinosa (p. 517)

Ovisacs parallel with trunk axis and attached in ordinary man-
ner by their ends cordata (p. 518)

CLAVELLISA SPINOSA WUson

FlGUEE 306

ClaveUisa spinosa Wilson, Proe. U, S. Nat. Mus., vol. 47, p. 694, pis. 50, 52, 1915.

Occurrence.—Taken from the gills of the common menhaden {Bre-

voortia tyrannus) at Woods Hole by M. T. Thompson.
Distribution.—Beaufort, N. C. (Wilson).
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Color.—Cephalothorax reddish or blackish from contents of di-

gestive tube; trunk transparent cartilage color; oviduct and eggs

white and opaque, the latter becoming orange with development.

Female.—Cephalothorax three to five times as long as the trunk;

head not enlarged, covered with a carapace; neck covered with fine

transverse wrinkles for two-thirds of its length behind the head.

Trunk kidney-shaped, twice as wide as long, flattened on its dorsal

surface; ovisacs also kidney-shaped, attached by the center of one

side at an angle of 45° to the trunk axis. First antennae 3-seg-

mented, armed with stout ensiform spines; second antennae bira-

mose, the exopod smaller

than the endopod; first

maxillae tripartite ; sec-

ond maxillae apparently

attached to the trunk in

the sinus of the kidney

on the anterior margin.

Length of cephalothorax,

1.5 mm. ; of trunk, 0.5 mm.
Male.— Body ovoid

;

pointed anteriorly, the

appendages attached to

the ventral surface; head

with dorsal carapace

;

genital process behind the month parts; first antennae 3-segmented

and pointed forward; mouth parts like those of the female, ex-

cept that the terminal claw of the maxillipeds has a row of minute
teeth along its inner margin. Total length, 0.25-0.3 mm.
Remarks.—This species can be identified by the shape and mode of

attachment of the ovisacs and by the profusely wrinkled neck.

Figure 306.

—

Clavellisa spinosa: a. Female—head,

ventral ; trunk, dorsal ; bj male, lateral

CLAVELLISA CORDATA Wilson

Figure 307

Clavellisa cordata Wilson, Proc. U. S. Nat. Miis., vol. 47, p. 697, pis. 26, 50,

52, 1915.

Occv/rrence.—Both sexes were taken from the gills of the hickory

shad {Pomolohus mediocHs) and from the gills of the alewife {Po-

molohus pseudoharengus) , captured at Woods Hole by V. N. Ed-
wards in October, 1903.

Distribution.—Not found outside the present area.

Color.—Body a uniform yellowish white; oviducts and eggs in-

clined to pink.

FeTTiale.—Cephalothorax but little longer than trunk, the same

diameter throughout and perfectly smooth; head with dorsal cara-
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Figure -Clavellisa cordata: a.

Female, ventral ; h, male, lateral

pace. Trunk obcordate, as long as wide, narrowed anteriorly, with

a median posterior sinus; ovisacs cylindrical, as long as trunk, at-

tached by one end as usual. First antennae 3-segmented; exopod of

second antennae 1-segmented, endopod 2-segmented; first maxillae

bipartite; second maxillae attached

to anterior end of trunk, some dis-

tance in front of the base of the neck.

Length of cephalothorax, 4 mm.; of

trunk, 3 mm.
M ale.— Body ovoid, relatively

shorter than in the preceding species

;

head with dorsal carapace. First an-

tennae 3-segmented, armed with ordi-

nary setae ; second antennae biramose,

exopod 2-segmented and tipped with

setae, endopod 1-segmented and un-

armed; first maxillae bipartite; sec-

ond maxillae and maxillipeds slender, with short terminal claws.

Total length, 0.25-0.3 mm.
Remarks.—This parasite is fairly common on the two kinds of

fishes mentioned, and can be distinguished from the preceding species

by its heart-shaped trunk and smooth neck.

Genus PARABRACHIELLA Wilson, 1915

Female.—Neck separated from the trunk by a distinct groove,

cylindrical ; head not enlarged, with a carapace. Trunk cylindrical

or slightly depressed, with one or two pairs of posterior processes

and a minute genital process ; no abdomen or caudal rami. First an-

tennae 4-seginented; second antennae biramose; first maxillae bi-

partite or tripartite, the palp with two setae; second maxillae united

only at their tips ; maxillipeds of the usual form close to the mouth.

Male.—Head at right angles to axis of trunk, but the whole body

so completely fused as to show no distinction of parts ; no carapace

;

trunk strongly swollen dorsally, but with a flat ventral surface; a

pair of small caudal rami. First antennae 3-segmented; second

antennae biramose, the rami rudimentary; first maxillae tripartite;

second maxillae and maxillipeds very small, close together, and

removed from the mouth tube. A single species in this area.

PARABRACHIELLA ROSTRATA (Kr0yer)

Figure 308

Brachiella rostrata KR0YEai, Naturh. Tidsskrift, vol. 1, p. 207, pi. 2, 1837.

Parairachiella rostrata Wilson, Proc. U. S. Nat. Mus., vol. 47, p. 714, pi. 28, 56,

1915.

Ocowrrence.—Both sexes were taken from the gills of a halibut

captured on Georges Bank by a Gloucester fishing vessel in 1883.
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Distribution.—Kattegat, Greenland (Kr0yer) ; Belgian coast

(Beneden) ; English seas (T. and A. Scott) ; Skager Rak (Olsson)
;

Massachusetts coast (Rathbun).

Color.—Body of preserved specimens a uniform brownish yellow.

Female.—Head and neck as long as the trunk and of the same

diameter throughout ; carapace squarely truncated anteriorly. Trunk

three times as long as wide ; a single pair of posterior processes, small,

conical, and ventral to the ovisacs. First antennae with enlarged

bases and an apical tuft

of setae; second antennae

turned across the frontal

margin, the endopod 1-seg-

mented, with small spines

at the tip, the exopod 2-seg-

mented and tipped with

three spines ; second maxil-

lae cylindrical and tapered

distally; apical claw of

maxillipeds with two spines

on its inner margin. Length

of cephalothorax, 5-6 mm.

;

of trunk, 6-6.5 mm.
Male.—Anterior end of

head squarely truncated,

turned at right angles to

the trunk axis and project-

ing ventrally beyond the

level of the trunk, the antennae and mouth parts arranged along the

truncated end. The trunk twice as long as wide, the caudal rami

short, conical, and pointed. Both rami of second antennae reduced

to mere knobs
;
palp of first maxilla with a single seta ; second maxil-

lae no longer than the maxillipeds. Total length, 2 mm.
Remarks.—This parasite in the present area is found only on the

gills of the halibut and can be recognized by its exceptionally large

size.

Genus BRACHIELLA Cuvier, 1830

Female.—Cephalothorax elongate and cylindrical, usually flexed;

head enlarged and covered by a carapace. Trunk swollen,

depressed, and in the larger species with two rows of pit,s or grooves

on the dorsal and ventral surfaces; one or two pairs of posterior

processes and an unpaired genital process; no abdomen or caudal

rami. First antennae 2- to 4-segmented; second antennae biramose,

the exopod 2-segmented; second maxillae usually separate to their

tips, where they are joined to an ordinary bulla.

Male.—Cephalothorax inclined to the trunk, from which it is sepa-

rated by a constriction, often by a short neck ; head with a carapace.

Figure 308.

—

Parahrachiclla rostrata

lateral ; h, male, lateral

a. Female,
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Trunk straight, spindle-shaped, narrower than the cephalothorax

;

caudal rami small. First antennae 3-segmented ; second antennae
biramose, the exopod 2-segmented ; second maxillae and maxillipeds

close together and about the same size, often with a large process

between the bases of the second maxillae.

KEY TO THE SPECIES (FEMALES)

1. A single pair of posterior processes, either dorsal or ventral 2

Two pairs of posterior processes, one dorsal, one ventral 3

2. Posterior processes cylindrical, widely separated and dorsal to

the ovisacs; no genital process concava (p. 521)

Posterior processes laminate, close together and ventral to ovi-

sacs
; genital process present niitrata (p. 522)

3. Ventral processes two and a half times as long as dorsal ; trunk

twice as long as cephalothorax elegans (p. 522)

Ventral processes little longer than dorsal; trunk only half as

long as cephalothorax gulosa (p. 523)

BRACHIELLA CONCAVA Wilson

Figure 300

BracMella concava Wilson, Proc. U. S. Nat.

Mas., vol. 44, p. 262, pi. 51, 1913.

Occurrence.—A single female taken

from the gill arches of the sting ray

{Dasytatus mwmus) captured at Menem-
sha Bight, Marthas Vineyard, August,

1925.

Distribution.—Jamaica, West Indies

(Wilson).

Color.—Head and neck a clear carti-

lage gray; trunk yellowish; oviducts

white; eggs straw yellow, deepening in

color with development.

Female.—Cephalothorax flexed back-

ward and longer than the trunk; head
much enlarged ; trunk short, oval, strongly

depressed, its dorsal surface crenate; pos-

terior processes attached close together on the midline, but turned
outward at first and then backward, thus becoming widely separated,

each four times as long as wide; ovisacs the same diameter as the

processes but twice as long. First antenna indistinctly segmented;
second antennae turned across the frontal margin; second maxillae
separate to their tips, bulla bell-shaped. Length of cephalothorax,

6.2 mm. ; of trunk, 4.85 mm. ; of ovisacs, 7.25 mm.
Male.—Unknown.

Figure 309.

—

BracMella oon-

cava: Female, lateral
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Remarks.—This is a very rare species, since the examination of

many sting rays yielded but a single specimen.

BRACHIELLA MITEATA Wilson

FiGUEE 310

BracMella mitrata Wilson, Proc. U. S. Nat. Mus., vol. 47, p. 709, pis. 54, 55, 1915.

Occvjrrence.—Four females were taken from the gills of a tilefish

{Lopholatilus chamaeleonticeps) by M. T. Thompson. The fish was
captured on the edge of the continental shelf south of Woods Hole.

Distribution.—Not found outside the present

area.

Color.—Body of preserved specimens a uni-

form brownish yellow.

Female.—Cephalothorax short and stout and
inclined ventrally, so that the axis of the head
is at right angles to that of the trunk; margin
of carapace slightly raised. Trunk depressed,

longer than wide, obliquely truncated posterior-

ly; genital process on a level with the ventral

surface of the trunk with a small laminate pos-

terior process on each side of it. First anten-

nae 3-segmented, with two apical setae; exopod
of second antenna 2-segmented; second maxil-

lae short and separate to their tips, bulla button-

shaped on a short stem. Length of cephalothorax, 2.35 mm.; of

trunk, 3.65 mm. ; of ovisacs, 5 mm.
Male.—Unknown.
Remarks.—This species may be identified by the short and very

thick neck and the minute laminate posterior processes.

BRACHIELLA ELEGANS Richiardi

Figure 311

Brachiella elegans Richiardi, Catalogo degli espositori, Berlin, p. 151, 1880.

—

Wilson, Proc. U. S. Nat. Mus., vol. 47, p. 707, pis. 54, 55, 1915.

Occurrence.—Both sexes were taken from the gills of an amber-

jack {Seriola lalandi) captured near Woods Hole.

Distribution.—Mediterranean (Richiardi, Carus, Brian).

Color.—Body of preserved specimens a uniform dark yellowish

brown.

^ Female.—Cephalothorax short and depressed ; head enlarged, with

a large carapace ; neck short, in line with the trunk axis ; trunk elon-

gate-triangular, widest across the posterior margin; dorsal posterior

processes less than half the length of the ventral and inclined to-

FlGDRE 3 10.
ella mitrata

male, lateral

Bracliir

Fe-
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Figure 311.

—

Brachiella ele-

gans: a. Female, lateral ; 6,

male, lateral

ward the ventral surface; a genital process on the midline between

the ventral processes. First antennae 4-segmerited ; exopod of sec-

ond antenna 2-segmented ; second maxillae

short, separate to their tips, bulla spherical.

Length of cephalothorax, 2.15 mm.; of

trunk, 4.5 mm.
Male.—Head with dorsal carapace, sepa-

rated from trunk by a short neck; trunk

spindle-shaped, ending in a conical median
process; no caudal rami. First antennae

4-segmented; exopod of second antenna 2-

segmented, with an apical tuft of setae;

second maxillae exceptionally long and
slender, more than twice the length of the

maxillipeds, which are stout and triangular.

Total length, 1.35 mm.
Reinarhs.—In both sexes of this species

the head, neck, and trunk are in line with

one another. The host is a southern fish

and was probably captured by Vinal Edwards at Katama Bay, the

label being in his handwriting.

BRACHIELLA GULOSA Wilson

FiGUEB 312

Brachiella gulosa Wilson, Proc. U. S. Nat. Mus., vol. 47, p. 705, pis. 53, 54,

1915.

Occurrence.—Both sexes were taken from the gills of the chan-

nel bass {Sciaenops ocellata) captured near Woods Hole.

Distribution.—New Jersey coast. North
Carolina coast, off New York City, fish

market, Washington, D. C. (Wilson).

Color.—Body of preserved specimens a

light brownish yellow.

Female.—Cephalothorax stout, cylindri-

cal, longer than trunk, and flexed backward

;

head enlarged, with a dorsal carapace;

maxillary gland protruding on either side

of the neck. Trunk narrowed and grooved
dorsally where it joins the neck, inflated

and depressed posteriorly; dorsal posterior

processes a little shorter than ventral, a

genital process between the latter. First

antennae 3-segmented ; exopod of second antennae 2-segmented, with

two apical setae and a spiny knob; second maxillae quite short but

separate to their tips, bulla button-shaped. Length of cephalothorax,

4.65 mm. ; of trunk, 3.25 mm.

FiGDRB 312.

—

BrachAella gulo-

sa: a. Female, lateral ; h,

male, lateral
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Male.—Head at an angle of 45° with the trunk axis, somewhat
gibbous behind; trunk narrow ovate, terminating in a pair of small

conical caudal rami. First antennae 3-segmented; both rami of sec-

ond antennae 1-segmented, the exopod with a single apical spine;

second maxillae a little longer than maxillipeds, the apical claw

shutting into a socket on the inner margin of the basal segment.

Total length, 1.45 mm.
Remarks.—The protruding maxillary glands on the sides of the

neck and the relative length of the two pairs of posterior processes

are the chief characteristics of this species.

Family SPHYRIIDAE

Genus PAEON Wilson, 1919

Female.—Body separable into head, neck, and trunk. Head en-

larged into a transverse ellipsoid, the surface of which is raised into

globular paired processes ; neck slender and straight but usually show-

ing torsion; trunk swollen and depressed, with a pair of posterior

processes dorsal to the ovisacs. Abdomen minute, fused with the

trunk and carrying a pair of globular caudal rami. No antennae;

proboscis retractile; two pairs of mouth parts; no swimming legs.

Male.—Head elongate, covered with a carapace and gibbous pos-

teriorly; one free thoracic segment, the others fused into a trunk

with a pair of conical caudal rami and a pair of minute clactylose

processes in front of them on the ventral surface. First antennae

indistinctly segmented; second antennae biramose; four pairs of

mouth parts, the basal segments of the maxillipeds completely fused,

the terminal segments usually chelate. A single species here.

PAEON ELONGATUS, new species

Plates 40, 41

OcGwrrence.—Both sexes were taken from the gill cavity of the

brown shark {GarcharJiinus tnilberti) and also from the gill cavity

of the dusky shark {C. ohscurus), both captured at Menemsha Bight,

Marthas Vineyard. A single female with attached male has been

selected for the holotype of the new species, with U.S.N.M. No. 56655.

Color.—Body a uniform milky white, the globular processes on

the head usually tinged more or less deeply with reddish brown.

Female.—Head enlarged transversely into an ellipsoid, from the

anterior and ventral surfaces of which project several pairs of

globular processes. The first pair extend across the anterior margin

and are nearly spherical, but their surfaces meet on the midline and

are somewhat flattened. Behind them on the ventral surface is a

transverse series of three knobs, the end ones subspherical, the middle
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one more or less angular. The four rounded corners of the ventral

surface are also raised a little into globular knobs.

Between the inner ends of the anterior pair of knobs projects the

mouth tube, and on its sides are the first pair of mouth parts, while

the second pair are in the groove between the two anterior knobs and

the median row of three knobs. Each second antenna on the side of

the mouth tube is made up of a laminate basal portion and two rami.

The endopod is 1-segmented, with a small spine on its inner surface,

the exopod is 2-segmented, the basal segment wider and longer than

the distal, which carries three apical spines. Each of the second

pair of mouth parts has a swollen basal segment and a slender ter-

minal claw; the latter is greatly thickened at its base and armed

there with a minute accessory spine, then abruptly narrowed and

curved into a sickle shape.

The neck is one-fifth of the width of the head and is at least

half the entire length of the body ; it may be comparatively smooth

throughout or it may be rather profusely wrinkled. Where it joins

the trunk it is always deeply wrinkled, for this is the portion in con-

tact with the skin of the host, the head of the parasite and the neck

anterior to this being buried in the tissues beneath the fish's skin.

The trunk is club-shaped, widening gradually and then narrowing

to a rounded posterior end; the greatest width is about one-third

of the length, and about the same distance in front of the posterior

end. The divisions between segments in the trunk are indicated by

definite breaks in the longitudinal musculature, and by more or less

distinct marginal indentations. But only two actual transverse

grooves are visible, one across the neck some distance behind the

head, and the other near the anterior end of the trunk. That there

is really an abdomen fused with that part of the trunk which repre-

sents the genital segment is indicated by another break in the longi-

tudinal muscles. The surface of the trunk is smooth, and if the

muscles are relaxed when the parasite is killed there are no pits at

the ends of the dorsoventral muscles. But if the parasite dies with

its muscles contracted, the entire dorsal and ventral surfaces of the

trunk are covered with such pits. The posterior processes arise from

the dorsal surface of the abdomen and are about half as long as the

trunk, parallel and curved a little ventrally. The ovisacs are only

half the diameter of the posterior processes, but are longer than the

entire body, each containing about 1,000 eggs. Total length, 20-25

mm. Head, 2 mm. long ; 3.5 mm. wide. Neck, 12 mm. long. Trunk,

9 mm. long. Ovisacs, 23-27 mm. long.

Male.—Head one-half longer than the trunk, its dorsal surface

strongly inflated and covered with a carapace, both the carapace

and the inflation ending abruptly opposite the bases of the second

71937—32 35
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maxillae. The single free segment behind the head much longer

than in the other two species of the genus. The remaining thoracic

segments are completely fused without any indications of segmenta-

tion ; at the posterior end is a pair of caudal rami close together on

either side of the midline. In front of them on the ventral surface

is a pair of short dactylose processes, bluntly rounded at their tips;

the abdomen is lacking.

The first antennae are 3-segmented, with two spines on the end seg-

ment and one spine on the penultimate segment. The second anten-

nae are broad and flattened, the basal portion 2-segmented, the

endopod 1-segmented and bluntly rounded, with a spine on the inner

margin near the tip. The exopod is 2-segmented, the end segment

with a stout acuminate spine at its inner distal corner, a much
smaller spine at the outer corner, and between them two still smaller

spines. The first maxillae are tipped with three stout spines, the

palp with a single short spine. The second maxillae are long and
slender, each tipped with a stout curved claw, whose point shuts

into a bipartite process on the end segment forming a chela. The
basal segments of the maxillipeds are fused across the midline, the

terminal claws are short and strongly curved. Total length,

1.6-1.8 mm.
Metanavj'plius larva.—Two of the adult females carried ripe eggs,

which were successfully hatched on being placed in an aquarium. As
these are the first embryos to be obtained of any species belonging

to the family Sphyriidae, they become of considerable interest. As
in the Lernaeopodidae the nauplius and metanauplius stages are

passed inside the ^^^^ and the larva escapes from the egg at the

close of the metanauplius period ready to molt into the first copepo-

did, or free-swimming, stage.

The body of the metanauplius is stout and ellipsoidal, the head is

still fused with the first segment, but the second segment and abdo-

men are well defined, and the latter carries a pair of caudal rami.

The first antennae are 3-segmented ; the end segment still retains its

two apical setae but carries also a well-developed claw inside the

skin. The second antennae are biramose, the exopod 5-segmented,

each segment armed with a plumose seta, the endopod 1-segmented,

retaining the two terminal setae but with a claw inside the skin as

in the first pair. The first maxilla is a dactylose process tipped with

two setae, removed to the vicinity of the lateral margin. The sec-

ond maxillae and maxillipeds are each stout, uniramose, indistinctly

3-segmented, the end segment with a slender apical claw. The two

pairs of swimming legs are very rudimentary, each leg consisting of

a basal segment and two 1-segmented rami armed with long plumose

setae; the caudal rami are as large as the leg rami and two of the

apical setae on each ramus are enlarged at the base.
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Copepodid larva.—The metanauplius larva has no sooner emerged

from the egg than it molts into the first copepodid, or free-swim-

ming, form. The body in this form is much elongated and depressed

;

the head is elliptical and more than twice as long as wide, the pro-

portion being as 5 : 12. At about the center of each lateral margin

is a distinct sinus with a short dorsal groove extending toward the

midline but falling far short of it. This doubtless separates the

cephalic area from the rest of the head. Anteriorly the head is

narrowed and smoothly rounded, and the antennae, maxillae, and
maxillipeds extend prominently beyond its margins. Inside and

close to the frontal margin may be seen the mushroom tip of the

frontal filament, the stalk of which extends far back into the pos-

terior part of the head and is there coiled. The body behind the head

is made up of four segments, the first two thoracic and bearing the

swimming legs, the third the genital segment, and the fourth the ab-

domen bearing the caudal rami.

The first antennae are 3-segmented, the basal segment longer than

either of the other two and armed with two setae on its outer mar-
gin; the second segment carries one outer seta, the third segment

seven marginal setae. The second antennae are biramose, the exo-

pod 1-segmented, globular and armed with three large setae, the

endopod 2-segmented, the end segment with a spine at each distal

corner and two smaller ones between them on the terminal margin.

The first maxillae are biramose, the exopod 1-segmented with a spine

on its outer margin, the endopod 2-segmented with three apical

spines. The second maxillae are 2-segmented with a long and slen-

der apical claw bent abruptly near its tip. The maxillipeds are

shorter than the second maxillae, but are 3-segmented, with a short

and nearly straight apical claw; the third segment carries a small

seta on its inner margin.

Each swimming leg is made up of a basal portion which is

2-segmented and two 1-segmented rami; in the first legs the distal

basipod segment is much smaller than the proximal segment and
carries no outer seta, in the second legs it is fully as wide as the

proximal segment and has an outer seta. In the first legs the exopod
has two spines and four setae, the endopod has seven setae and no
spines. In the second legs also the exopod has two spines and four

setae, but the endopod has only five setae. Each caudal ramus car-

ries seven setae, of which two have their basal half enlarged into

flattened laminae, while the other five are slender and filiform.

Total length, 0.5-0.6 mm.
Remarks.—This species is distinguished from Paeon ferox, which

it most resembles, by its much smaller size and by the relative lengths

of the ovisacs and posterior processes. In ferox these are about
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equal, while here the ovisacs are from three to five times as long as

the processes.

Genus REBELULA Poche, 1902

Fernale.—Head cylindrical, elongate, soft, and often transversely

wrinkled; neck narrow, cylindrical, fully chitinized, and anned at

its anterior end with chitin knobs, large processes, or branched horns.

Trunk heart-shaped, strongly depressed, its posterior corners broadly

rounded; a pair of small median lobes at the bases of the ovisacs.

Abdomen fused with the trunk and carrying a pair of posterior

processes covered with respiratory cylinders. First antennae and
first maxillae reduced to tiny knobs ; second antennae in the form of

spherical processes; second maxillae, maxillipeds, and swimming
legs obsolete in the matured adult.

Male.—Head short, without a carapace, but with a large spherical

swelling on each side posteriorly; thorax distinctly segmented; no

abdomen but a pair of caudal rami. First antennae 3-segmented, the

end segment with four or five apical setae; second antennae 4-seg-

mented with an apical claw, the second segment showing the rudi-

ments of an endopod ; first maxillae biramose, the rami 1-segmented

;

second maxillae and maxillipeds with their basipod segments com-

pletely fused, the rami separate with stout apical claws.

KEY TO THE SPECIES (FEMAIES)

1. Neck filose, straight, armed at anterior end witli 3 or 4 short

processes more or less spherical bouvieri (p. 528)

Neck stout, twisted and wrinkled, armed at anterior end with

small irregular knobs gracilis (p. 529)

REBELULA BOUVIERI (Quidor)

Figure 313

Eepatophilus houvieri Quidoe, Arch. Zool. Paris, ser. 5, vol. 10, p. xliii, figs.

5, 6, 1912.

Reuelula 'bouvieri Wilson, Proc. U. S. Nat. Mus., vol. 55, p. 579, pis. 53, 54, 1919.

OccuiTence.—Both sexes were taken from the flesh of the common
grenadier {Macroui^s hairdii)., captured off Marthas Vineyard.

Distrihution.—Off the coast of New Jersey (Wilson).

Color.—Body of preserved specimens a uniform yellowish gray.

Female.—Head four times as long as wide, smooth, tapered ; cepha-

lon separated by a distinct groove ; neck filiform, one-third the diam-

eter of the head and armed at its anterior end with three spherical

processes, one dorsal and two lateral; trunk cordate with four pits

on each side of the dorsal and ventral surfaces, between the midline

and lateral margin, usually arranged two anterior and two posterior.

Ovisacs eight times as long as wide ; each posterior process with 40

to 50 respiratory cones. Length of head, of neck, and of trunk, each

10-15 nun. Ovisacs, 30-40 mm. long.
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Male.—Head as long as the rest of the body, its dorsal swellings

not very prominent ; thoracic segments increasing in diameter poste-

riorly. First antennae 3-segmented; second antennae 4-segmented,

the rudimentary endoped given off near the base of the second seg-

ment; basipod segments of maxillipeds completely fused, first free

segment armed with three short spines on its inner margin, the two

proximal ones so close together as to touch at their bases. Total

length, 3 mm.

10 mm.

\ *

a

10 mm.

Figure 313.

—

Rebelula iouvieri: a. Female,

ventral ; i, male, lateral

Figure 314.

—

Reielu-

la gracilis: Female,

ventral

Remarks.—This parasite is buried in the flesh of its host near the

dorsal fin, with only the trunk and egg strings visible. A dense cyst

is usually formed around the head and neck of the copepod and

often proves difficult to remove without injury to the copepod.

REBELULA GRACILIS Wilson

FiGUEE 314

Rebelula gracilis Wilson, Proc. U, S. Nat. Mus., vol. 55, p. 585, pis. 53, 54, 1919.

Occurrence.—Two females were taken from the flesh of the long-

nosed eel {Synaphobranchus pinnatus), captured off Marthas Vine-

yard by the Alhatross in 1882.

DistHbution.—Off the coast of New Jersey (Wilson).

Color.—Body of preserved specimens yellowish white, neck and
trunk brownish, ovisacs a deep orange.



530 BULLETIN 158, ITNITED STATES KATIOliTAL MUSEUM

Female.—Head ten to fifteen times as long as wide, transversely

wrinkled at the posterior end, where it is considerably narrower than

the smooth anterior portion. Cej)halon separated by a distinct groove

and triangular, widest along the anterior margin and narrowed to a

rounded point posteriorly. On each side of the head is a large pad-

like process, curved dorsally and ventrally and ending in bluntly

rounded points. Neck slender anteriorly, where it is bent and

twisted in many directions and armed with several minute chitin

knobs, smooth, straight, and considerably widened posteriorly.

Trunk obcordate, the pits smaller than in the preceding species and

with their edges raised a little. Posterior processes half the length

of the trunk and covered with elongated cones all about the same

length. Ovisacs slender, at least twenty times as long as wide.

Length of head, neck, and trunk, each 15 mm. Ovisacs, 42 mm,
long.

Male.—Unknown.
Remarks.—The tiny 3-cornered cephalon and the narrow elon-

gated neck and ovisacs are the distinguishing characters of this

species.

Genus SPHYRION Cuvier, 1830

Feinale.—Cephalothorax transversely expanded into a pair of

enormous lateral processes, forming the sphyra, or hammer, from

the center of the anterior surface of which projects the head proj)er.

Neck smooth and often enlarged posteriorly; trunk enlarged trans-

versely and depressed; no abdomen, but a pair of knoblike caudal

rami. The single pair of posterior processes profusely branched;

ovisacs long and straight. In young females two pairs of antennae,

two pairs of maxillae and a pair of maxillipeds, but no legs ; in adult

females some of or all these appendages replaced by simple processes

or obsolete.

Male.—Head separated from trunk, on a level with the dorsal

surface of the latter, the antennal area only covered with a minute

carapace. Trunk folded upon itself and completely fused without

distinction of parts; no abdomen, genital process, or caudal rami.

Two pairs of antennae, two pairs of maxillae, and a pair of maxilli-

peds. A single species here.

SPHYRION LUMPI (Kr0yer)

FiGUBE 315

Lesteira lumpi Kr0yer, Naturh. Tidsskrift, ser. 3, vol. 2. p. 325, pi. 18, fig. 5,

1863.

Sphyrion lumpi Wilson, Proc. U. S. Nat. Mus., vol. 55, p. 570, pis. 50-52, 1919.

Occurrence.—Found in limited numbers buried in the tissues of the

rosefish {Sehastes marinus) captured off Cape Cod.
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10 mm.

Distribution.—Danish coast (Kr0yer, Steenstrup) ; English seas

(T. and A. Scott) ^ Greenland (Stephensen).

Color.—Young females and males a uniform snowy white; older

females tinged more or less with brown, the color deepening with

age.

Female.—Cephalothorax a little wider than the trunk, the lateral

lobes sometimes enlarged into knobs, sometimes bifid; neck of me-

dium Avidth and varying

length. Trunk more or less

heart-shaped and strongly de-

pressed; caudal rami small

and laminate or knoblike;

posterior processes becoming

larger and more profusely

branched with age. First

and second antennae 3-seg-

mented, the basal segment the

largest; first maxilla a tiny

knob easily overlooked; sec-

ond maxilla a dactylose proc-

ess tipped with a claw ; max-
illipeds with a swollen basal

segment and a stout apical

claw. Total length, 45-60 mm.
Male.—First and second

antennae 3-segmented, first

pair tipped with two stout spines, second pair with three spines;

the second segment of the second pair has a wide process on the

inner margin armed with three spines. Basal segments of maxilli-

peds fused across the midline, terminal segments slender and tipped

with chelae. Total length, 2 mm. Greatest width, 1 mm.
Remarks.—This parasite can be recognized by the widened head

and trunk connected by the long and comparatively narrow neck.

Figure 315.

—

Sphyrion lumpi: a. Female, dorsal

(drawn by Rathbun) ; i, male, lateral

Family ANTHEACHERIDAE

Genus PHILICHTHYS Steenstrup, 1862

Female.—Head separated from first segment, small and rounded,

without a carapace; no neck; trunk elongated, narrowed poste-

riorly and distinctly segmented, each segment being subdivided and
all of them, including the head, furnished with paired lateral and
ventral processes, which curve downward and inward. Anterior

thorax swollen and orbicular, posterior portion cylindrical and
tapered backward; abdomen short and segmented; no caudal rami.

Anteimae, mouth parts, aijd swiinming legs entirely lacking.
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Male.—Body slender, cylindrical, and distinctly segmented; head

separated from first segment, without a carapace; first and second

thoracic segments as wide as head, the others considerably narrower

and passing insensibly into the abdomen, which is made up of four

segments; caudal rami elongate and cylindrical. First antennae

6-segmented; second antennae 2-segmented, each tipped with two
clawlike spines ; second maxillae stout and armed with strong spines

;

maxillipeds small and feeble. A single species within the present

area.
PHILICHTHYS XIPHIAE Steenstrup

Figure 316

Phyliclithys xiphiae Steenstrup, Kongl. Vid. Selsk. Forh. 1861, p. 295, pi. 2, 1862.

Bebgsoe, Naturh. Tidsskrift, ser. 3, vol. 3, p. 87, pi. 13, 1864.

Occurrence.—Found free in the mucous canals of the head of the

common swordfish captured off Marthas Vineyard.

Distribution.—Kattegat (Steenstrup, Bergsoe) ; Mediterranean

(Kichiardi, Vall'e, Carus) ; Belgian coast (Beneden) ; New Zealand

(Thomson) ; English seas (T.

and A. Scott) ; New England
coast (Goode, Rathbun, Lin-

ton).

Color.—Body white, becom-

ing a faint salmon-pink on

the swollen lobes of the ante-

rior thorax. The digestive

canal shows as a dark line

through the center of the

body. The eggs are oliva-

ceous, deepening with develop-

ment ; the eye is reddish.

Female.—Anterior cephalo-

thorax composed of three

small segments, the first very

minute, the second bearing the

mouth opening and the dor-

sal eye and anteriorly a knob-

like process on each side of

the first segment, the third segment larger with two dorsal processes

on each side. Second and third thoracic segments enlarged into a

disk, whose width is one-third the length of the whole body, each

segment with a pair of irregularly branched ventral processes.

Fourth, fifth, and genital segments about the same width and much
narrower than the second and third segments, each with one or more
pairs of lateral processes, which surround the ovisacs. Abdomen

Figure 316.

—

Philichthys xiphiae: a. Female,
dorsal ; b, male, dorsal
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3-segmented, the middle segment only half as wide as the other two,

the end segment swollen at the base, with a pair of knobs on its dorsal

surface, and a long dactylose posterior process. Each abdominal seg-

ment has a pair of lateral and a pair of ventral processes. Ovisacs

attached to the oviduct openings by the center of one side, and ex-

tending both forward and backward along the sides of the body in-

side the curved processes, which hold them in place and protect them.

Total length of five Woods Hole specimens: 14.5-18-18-22-27 mm.
Width of second and third thoracic segments, 6-8 mm.

Male.—Head about as wide as long with smooth margins; second

thoracic segment armed with a stout curved spine at each posterolat-

eral angle. Genital segment a little longer but no wider than the

fifth segment. Each caudal ramus five times as long as wide and

tipped with two setae of equal length. Two pairs of biramose swim-
ming legs, the exopod 2-segmented, the endopod 1-segmented, both

rami well armed with spines and setae. Total length, 4-5 mm.
Remofrks.—If more swordfish were examined for these parasites,

they would probably be found in considerable abundance; they are

easily recognized.



APPENDIX A

LOCATION AND DESCRIPTION OF PONDS OF THE AREA

The ponds of the Woods Hole area have been discussed, and

under each species of pond copepod here described has been given

a list of the ponds in which it has been found. It only remains,

therefore, to locate the various ponds and to give such information

concerning them as may have an influence upon their fauna. For a

great majority of the ponds it has been considered sufficient to desig-

nate them as salt, brackish, or fresh, without giving the exact

salinity. In a few instances, however, the name of the pond is mis-

leading, or copepods have been found in it that do not elsewhere

inhabit water of that salinity, and for these reasons the exact

salinity is stated.

The names here given are those used by the people who live

around the shores of the ponds and do not always correspond with

those appearing on maps. In all instances of discrepancy both

names are recorded in order to establish the identity of the pond.

PONDS IN WOODS HOLE

Eel Pond.—Salt water becoming brackish around the mouths of fresh-water

brooks that empty into it. A large pond in constant communication with
the ocean, containing much vegetation and with a muddy bottom.

Penzance Pond.—Salt water. A very small pond on Penzance Neck, filled by
the tide at high water.

Little Harbor.—Salt water. A bay opening directly into Vineyard Sound and
containing much vegetation.

Quissett Pond.—Brackish water. A small pond on the shore of Quissett Harbor
just above high-tide level, but so near to Buzzards Bay as to catch the

spray during a storm ; filled with water plants.

Mill Pond.—Fresh water. Within the village of Woods Hole and filled with
blanket algae.

Fresh Pond.—Salinity 0.4993. A small pond close to the ocean on the road
leading from Woods Hole to Nobska Lighthouse ; vegetation rather limited.

Lily Pond.—Fresh water. A very small pond filled with waterlilies just north

of Nobska Lighthouse.

Small unnamed ponds beside the road leading from Woods Hole to Falmouth,
most of them mere pools choked with vegetation.

PONDS IN FALMOUTH OUTSIDE OF WOODS HOLE

Ice Pond.—Fresh water. A small pond north of Quissett Harbor, shallow and
full of vegetation.

Flax Pond.—Fresh water. Another small pond still farther north, also shallow

and full of vegetation.

634
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Lily Pond.—Fresh water. A small pond filled with waterlilies close to the

shore of Buzzards Bay and just south of the Falmouth Arms Hotel.

Crockers Pond.—^Fresh water. Situated north of West Falmouth Village, of

medium size and quite deep, without much vegetation.

Sidleys Pond.—Fresh water. Situated in Falmouth Village, of medium size

and fairly deep, with much marginal vegetation.

East Falmouth Pond.—Fresh water. Beside the State highway in East Fal-

mouth, its outlet running into Green Pond ; small and shallow.

Bournes Pond.—Fresh water. In the village of West Falmouth, of medium
size, rather shallow, and filled with vegetation.

Mares Pond.—Fresh water. North of the road from East Falmouth to West
Falmouth, half a mile in diameter, with a moderate quantity of vegetation.

Browns or Spectacle Pond.—Fresh water. East of Mares Pond, a little longer

but not so wide and filled with vegetation,

Jenkins Pond.—Fresh water. North of Browns Pond and considerably larger

;

deep and clear and free from vegetation.

Jones Pond.—Fresh water. In Waquoit Village ; of medium size, shallow, and
filled with vegetation,

liily Pond.—Fresh water. South of Ashumet Pond, small in size and very

shallow, choked with vegetation to within 5 inches of the surface.

Oyster Pond.—Salinity 0.214. On the shore of Vineyard Sound, half a mile

long, quarter of a mile wide, filled with floating algae.

Salt Pond.—Salinity 0.36. On the shore of Vineyard Sound east of Oyster Pond,

its outer end opening into the ocean.

Little Pond.—Fresh water. On the shore of Vineyard Sound east of Falmouth

Heights, a mile long, the outer end opening into the ocean, the inner end

receiving a large brook, the pond filled with water bloom.

Great Pond.—Fresh water to salt water. On the shore of Vineyard Sound, 2

miles long by half a mile wide, the outer end open to the ocean, the inner

end recei\'ing a large stream ; vegetation rather limited.

Green Pond.—Fresh water to salt water. On the shore of Vineyard Sound, 2

miles long, quarter of a mile wide, the outer end open to the ocean, the inner

end receiving the outlet of East Falmouth Pond.

Waquoit Bay.—Fresh water to salt water. On the shore of Vineyard Sound, 2

miles long, a mile wide, the outer end open to the ocean, the inner end

receiving the Quostinet River and a large brook.

Eel Pond.—Fresh water to brackish water. West of Waquoit Bay and con-

nected with it by a wide outlet, and receiving at its upper end the Childs

River, the outlet of John Pond.

PONDS ON CAPE COD OUTSIDE OF FALMOUTH

John Pond.—Mashpee. Fresh water. A mile and a half long and half a mile

wide, comparatively free from vegetation.

Outlet Pond.—Fresh water. A pond only 100 feet in diameter close to the outlet

to John Pond and choked with vegetation.

Mashpee or Wakeby Pond.—Fresh water. Really the two ends of the same
pond, connected by a wide channel, filled with water bloom.

Santuit Pond.—Fresh water. In Mashpee, a mile long, half a mile wide, and

full of vegetation.

Lovells Pond.—Barnstable. Fresh water. A circular pond a third of a mile

in diameter and quite deep, with only a little vegetation.

Ions' Pond.—Newton Village, Barnstable. Fresh water. Three-quarters of a

mile long, quarter of a mile wide, quite deep and free from vegetation,
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Lower Cotuit Pond.—Barnstable. Fresh water. Three-fourths of a mile long,

one-fourth of a mile wide, rather deep and free from vegetation.

Middle Cotuit Pond.—Barnstable. Fresh water. Tliree-fourths of a mile long.

one-fourth of a mile wide, rather shallow and full of vegetation.

Upper Cotuit Pond.—Barnstable. Fresh water. One mile long, half a mile

wide, deep and free from vegetation.

Chequaquet Lake or Great Pond.—Barnstable. Fresh water. Two miles long

and two miles wide, deep and free from vegetation.

Crescent Lake or Long Pond.—Centerville, Barnstable. Fresh Water. Half a

mile long, quarter of a mile wide, deep and free from vegetation.

Shallow Pond.—Barnstable. Fresh water. East of Great Pond, triangular,

half a mile across, shallow and choked with vegetation.

Long' Pond.—Brewster. Fresh water. Two and a half miles long, 1 mile wide,

quite deep and free from vegetation.

Seymour or Bangs Pond.—Brewster. Fresh water. Circular, half a mile in

diameter, quite deep and free from vegetation.

Pleasant Lake or Hinckleys Pond.—Harwich. Fresh water. Elliptical, half

a milg in diameter, quite deep and free from vegetation.

Round Pond.—Fresh water. In Barnstable east of Lower Cotuit Pond, rather

small and full of all kinds of vegetation.

Plax Pond.—Fresh water. In Bourne between North Pocasset and South

Pocasset, quarter of a mile in diameter, and fairly clear of vegetation.

Red Brook Pond.—Fresh water. In Bourne at South Pocasset, formed by a

dam across Red Brook, shallow and filled with vegetation.

Ashumet Pond.—Fresh water. In Mashpee west of John Pond, a mile long,

half a mile wide, deep and clear.

Scargo Lake.—Fresh water. In Dennis Village, three-quarters of a mile long,

half a mile wide, deep and clear.

Flax Pond.—Fresh water. In Dennis, north of Follins Pond, at the head of Bass

River, a very small and weedy pond.

Clear Pond.—Chatham. Fresh water. Beside the road from Chatham to South

Chatham, very small, with few water plants.

Weedy Pond.—Chatham. Fresh water. Not far from the preceding pond, also

very small and choked with vegetation.

PONDS ON THE ELIZABETH ISLANDS

Rams I-Iead Pond.—Rams Head Island, Hadley Harbor. Fresh water. Small

and full of water plants of all kinds.

Uncatena Pond.—Uncatena Island. Fresh water. Small and shallow and free

from vegetation.

Marys Lake.—Naushon Island. Fresh water. Quarter of a mile in diameter

and shallow, free from vegetation.

Pond near lighthouse at Tarpaulin Cove, Naushon Island. Fresh water. Small

and full of water plants.

Pond near the beach north of the wharf at Tarpaulin Cove. Fresh water.

Very shallow, with coffee-colored water, and full of vegetation.

French Watering Place.—Southeast shore of Naushon Island. Fresh water.

Of medium size and free from vegetation except in one corner.

West End Pond.—Naushon Island. Fresh water. Circular, quarter of a mile

in diameter and very shallow, with considerable vegetation.

East End Pond.—Nashawena Island. Fresh water. Of medium size, shallow,

and choked with vegetation.
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Pond at southern end of Penikese Island. Fresh water. Small, very shallow

and muddy, without vegetation.

Ice Pond.—Cuttyhunk Island. Fresh water. About 50 feet in diameter, very

shallow and choked with vegetation.

Lower Gosnold Pond.—Cuttyhunk Island. Brackish water. Opening into the

ocean at its southern end and rather free from vegetation.

Upper Gosnold Pond.—Cuttyhunk Island. Fresh water. Separated from

Lower Gosnold Pond by a bank of earth 40 feet wide, and full of vegetation.

Cuttyhunk Pond.—Cuttyhunk Island. Salt water. The harbor of the island,

open to the ocean, and very shallow except in the channel.

PONDS ON MARTHAS VINEYARD

Katama Bay.—Salt water. A widened thoroughfare between Marthas Vineyard

and Chappaquiddick Island, open to the ocean at both ends.

Edgartown Great Pond.—Fresh water to salt water. Two miles long, a mile

and a half wide ; open to the ocean* at the southern end, source of Edgar-

town water supply at the other end.

Pond in western outskirts of Edgartown, 150 feet in diameter, shallow, and
full of water plants.

Sengekontacket Pond.—Salinity 29.65. Three miles long, two-thirds of a mile

wide, open to the ocean near its center, shallow, and full of algae.

Farm Pond.—Salinity 13.03. Half a mile long, quarter of a mile wide, and
full of water plants of all descriptions.

Oak Bluff Pond.—Salinity 28.15. A small pond covering an acre and open to

the ocean.

Menemsha Bight.—Salt water. A large bay on the northwest shore where most

of the pond nets for fishing are set.

Menemsha Pond.—Salt water. A large pond opening into the bight and
extending nearly across the island to the southern shore.

Nashaquitsa Pond.—Brackish water. Really the southern portion of

Menemsha Pond, since they open into each other.

PONDS ON CHAPPAQUIDDICK ISLAND

Poucha Pond.—Salinity 30.16. Opening into Cape Foge Bay and thence into

the ocean, deep, and comparatively free from vegetation.

Brackish ponds.—A series of five unnamed ponds at the southern point and
along the western shore of the island close to Katama Bay

:

No. 1.—Half an acre in area, salinity 25.46, choked with vegetation, and

covered with a thick algal scum.

No. 2.—Quarter of an acre in area, salinity 28.16, very shallow but free from

vegetation, with a hard bottom.

No. 3.—Quarter of an acre in area, salinity 23.15, very shallow but free from

vegetation, with a muddy bottom.

No. 4.—Half an acre in area, salinity 22.67, very shallow and full of vegetation,

with a muddy bottom.

No. 5.—Quarter of an acre in area, salinity 20.54, rather shallow and full of

vegetation, with a hard bottom.



APPENDIX B

KEYS TO THE SUBORDERS AND GENERA OF THE COPEPODA

The suborders here used are the same as those first proposed by
G. O. Sars with two exceptions. First, nearly all investigators up
to the present time have separated the Copepoda into the Euco-
pepoda and the Branchiura and followed with subdivisons. But
these subdivisions were confined to the Eucopepoda and did not

appear in the Branchiura, and all of Sars's groups belong to the

former. Hence, the original separation into Eucopepoda and Bran-
chiura seems superfluous and is here entirely omitted. Instead the

Branchiura are made an eighth suborder, corresponding with Sars's

seven groups, and this is called the Arguloida to conform with the

other names. Again the name Lernaeoida, given by Sars to his

last group, can not be retained because the genus Lei'naea, for which
it is named, belongs in the Caligoida, another of the groups. Hence
the original name proposed by Sars has been changed to Lernaeopo-
doida.

No valid genus proposed prior to 1928 has been intentionally re-

jected. A few, as follows, have been necessarily omitted because it

has been impossible to obtain sufficient data to include them properly

in the key or even to determine their validity: Ferroniera Labbe,

1925 ; Herouardia, Parametis^ PoHierella^ Regis^ Rhyncoceras Labbe
1927. It is too much to hope that none have been accidentally over-

looked; the author apologizes for such omissions, and they can be

easily rectified by inserting the genus in its proper place in the key.

538
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KEY TO THE SUBORDERS

1. A movable articulation between third and fourth thoracic seg-

ments; body more or less depressed; parasitic or free swim-

ming 2

A movable articulation between fourth and fifth thoracic seg-

ments; body depressed or cylindrical; parasitic, commensal,

free swimming, or benthonic 3

A movable articulation between fifth and sixth thoracic seg-

ments; body more or less depressed; free swimming only. Calanoida (p. 540)

Body rigidly fused, without a movable articulation, often with-

out segmentation; fixed parasites only 6

2. No second antennae or mouth parts; parasitic during develop-

ment and free swimming in adult stage Monstrilloida (p. 604)

Both second antennae and mouth parts present; free swimming

during development, parasitic in adult stage Caligoida (part) (p. 604)

3. Fifth and genital segments fused with abdomen and without

segmentation; no fifth or sixth legs; parasitic Arguloida (p. 539)

Fifth and genital segments distinctly separated; abdomen seg-

mented; fifth and often sixth legs present 4

4. Urosome about as wide as metasome and both more or less

cylindrical; basal segment of fifth legs with inner expansion.

Harpacticoida (p. 560)

Metasome much wider than urosome and depressed; basal seg-

ment of fifth leg without an inner expansion 5

5. First antennae usually elongate, prehensile or often not prehensile

in male; eggs carried in lateral ovisacs Cyclopoida (p. 583)

First antennae short, with few segments, always prehensile in

male; eggs carried in dorsal ovisacs Notodelphyoida (part) (p. 598)

6. Body rigid in both sexes; female a fixed parasite, male a pygmy
attached to female Lernaeopodoida (p. 613)

Body rigid in female only; male neither a pygmy nor attached

to female, but belonging in 2 or 5 above 7

7. Eggs carried in external ovisacs; body depressed; external para-

sites of fishes, etc Caligoida (part) (p. 604)

Eggs carried in a dorsal brood-pouch; body compressed; com-

mensal in ascidians, etc Notodelphyoida (part) (p. 598)

KEY TO THE GENERA OF THE SUBORDER ARGULOIDA

1. Carapace orbicular, ovate, or elliptical; maxillipeds armed with

a basal plate; caudal rami present 2

Carapace drawn out into elongate lateral wings; no basal plate

on maxillipeds; no caudal rami 4

2. Second maxillae transformed into prehensile disks 3

Second maxillae normal, tipped with curved claws; no preoral

sting in front of mouth cf 9 Dolops Audouin, 1837

3. Two pairs of antennae; preoral sting present; basal plate of maxil-

lipeds armed with teeth cf ? Argulus Miiller, 1785 (p. 12)

One pair of antennae; no preoral sting; basal plate of maxillipeds

without teeth 9 Chonopeltis Thiele, 1901

4. Rudiments of 2 pairs of antennae and a preoral sting; wings

reaching beyond tip of abdomen 9 Dipteropeltis Caiman, 1912

Antennae and preoral sting lacking; wings scarcely reaching base

of abdomen 9 Talaus Moreira, 1913
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KEY TO THE GENERA OF THE SUBORDER CALANOIDA

(The swimming legs, especially the fifth pair, and the second antennae furnish the

best distinctive characters in this group.)

1. Endopods of third and fourth swimming legs 3-segmented (see 85) 2

Endopods of third and fourth swimming legs 2-segmented 157

Endopods of third and fourth swimming legs 1-segmented 177

Endopods of third legs 2-segmented, of fourth legs 3-segmented,

exopods 3-segmented; first exopods 2-segmented, endopods 1-

segmented; fifth legs uniramose, 3-segmented, no setae;

bottom (Gulf of Guinea) cf ? Heteramalla G. O. Sars, 1907

Endopods of third legs 2-segmented, of fourth legs 1-segmented,

exopods 2-segmented; rami of first legs 3-segmented; fifth legs

biramose, rami 1-segmented, armed with spines; surface

(south Pacific) cf 9 Guernella Schmeil, 1897

2. Endopods of first swimming legs 3-segmented 3

Endopods of first swimming legs 2-segmented 58

Endopods of first swimming legs 1-segmented 76

3. A circular brown spot (light organ) on right or left side of first

segment; fifth legs uniramose, 2- to 4-segmented in female, 5-

segmented in male, asymmetrical; pelagic.

d' 9 Pleuromamma Giesbrecht, 1898 (p. 123)

No circular brown spot on either side of first segment 4

4. Basal segment of second endopod deeply invaginated, with spines

on sides of invagination; fifth legs uniramose, 3- or 4-seg-

mented in female, 5-segmented in male; pelagic, to 2,000

fathoms cf 9 Metridia Boeck, 1865 (p. 117)

No invagination and no spines on basal segment of second endopod 5

5. Terminal exopod segment of third and fourth legs with 1 lateral

spine, 1 at the distal corner, and 1 terminal 6

Terminal exopod segment of third and fourth legs with 2 lateral

spines, 1 at the distal corner, and 1 terminal 22

6. Second basipod of first legs with a curved spine; no marginal

teeth on third and fourth exopods in female; left fifth exopod

in male without setae; pelagic (North Atlantic).

d^ 9 Neocalanus G. O. Sars, 1925 (p. 27)

First legs without basipod spine; outer margins of third and
fourth exopods toothed; fifth legs biramose, rami 3-segmented;

first antennae asymmetrical; littoral 9 Metranura Brady, 1915

First legs without basipod spine; no marginal teeth on third and
fourth exopods; first antennae symmetrical 7

7. Urosome distorted; caudal rami asymmetrical; fifth legs of male

uniramose, the right leg 5-segmented and chelate, the left leg

2-segmented and short; littoral cflsocope Brady, 1915

Urosome and caudal rami symmetrical; male fifth legs not as

above 8

8. Terminal spines of third and fourth exopods with both margins

smooth . 9

Terminal spines of third and fourth exopods with one or both

margins pectinate, denticulate, or setaceous 12
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9. Fifth legs with 3-segmented exopods and 2-segmented endopods,

third exopod segment attached to center of second segment;

exopod of second antenna with 2 segments; pearl-oyster wash-

ings 9 Ridgewayia Thompson and Scott, 1903

Fifth legs with 2-segmented exopods, highly modified, and 1-

segmented endopods; exopod of second antenna longer than

endopod and made up of 7 segments (Suez Canal). d^Suezia Gurney, 1927

Rami of fifth legs 3-segmented in both sexes and like the other

legs 10

Rami of fifth legs unlike in two sexes and uialike the other legs 11

10. First basipod with hook and spine on anterior surface; basipod

of fifth leg not denticulate; left fifth exopod prehensile in

male; pelagic cf ? Canthocalanus A. Scott, 1909

First basipod without hook or spine; inner margin of fifth basi-

pod denticulate; left fifth exopod in male natatory, not pre-

hensile; pelagic d^ ? Calanus Leach, 1819 (p. 19)

First basipod without hook or spine; inner margin of fifth basi-

pods serrate; fifth legs natator.y in female, prehensile and
asymmetrical in male; pelagic cf ? Nannocalanus Sars, 1925

11. Middle segment of second exopod often invaginated; right

fifth leg in male biramose, very short; left leg long, uniramose

or biramose; pelagic, at surface cf 9 Undinula A. Scott, 1909 (p. 29)

Middle segment of second exopod not invaginated; both
fifth legs in male very long, exopods 3-segmented, right

endopod 3-segmented, the left 1-segmented; pelagic, at surface.

cf 9 Calanoides Brady, 1883
12. Fifth legs uniramose in female, 3- or 4-segmented; biramose in

male, endopod rudimentary or lacking, exopod 2- or 3-seg-

mented, right one uncinate; fresh water.

c?" 9 Pseudodiaptomus Herrick 1884 (p. 101)

Fifth legs uniramose in both sexes, 2-segmented in female, api-

cal segment lamellar, 5-segmented in male, apical segment
a slender, curved, smooth claw (Indian Ocean).

cf 9 Metacalanus Cleve, 1901
Fifth legs different from above 13

13. Caudal rami five to seven times as long as wide 14

Caudal rami only three times as long as wide, or less 16

14. Fifth legs biramose, rami 3-segmented, symmetrical in female,

asymmetrical in male; fourth basipod in female with sword-
like spine; fresh water (Australia) cf 9 Gladioferens Henry, 1919

Fifth legs in male biramose, asymmetrical, in female uniramose,

symmetrical, 3-segmented, middle segment with inner spine

and large process; brackish and salt water, cf 9 Poppella Richard, 1888
Endopods of fifth legs 3-segmented in both sexes; exopods in

females 3-segmented, middle segment with inner spine, in

male 2-segmented, asymmetrical 15

15. Inner exopod spine of female fifth legs smooth; second basipod
of right fifth leg of male with smooth margin; end claw of

right exopod short; plankton of Great Lakes.

d^ 9 Limnocalanus G. O. Sars, 1863
Inner exopod spine of female fifth legs with 2 rows of teeth;

right fifth basipod of male with long process, end claw long
and slender; fresh water (Asia) cf 9 Sinocalanus Burckhardt, 1913

71937—32 45



542 BULLETIN 159, UNITED STATES NATIONAL MUSEUM

16. Urosome of female 4-segmented, of male 5-segmented; rami of

fifth legs 3-segmented, both sexes, except right exopod of

male, which is short and 2-segmented; fresh water (North

America) cf? Osphranticum Forbes, 1882

Urosome of female 3-segmented, of male 5-segmented; fifth

legs not as above 17

17. Fifth thoracic segment in female with 1 pair of asymmet-
rical posterior processes; fifth legs of male subequal in

length 18

Fifth thoracic segment in female with 2 pairs of symmetrical

posterior processes; fifth legs of male very unequal in length 21

Fifth segment in female symmetrical, without processes; rami

of fifth legs in female 3-segmented; in male right leg rami

3-segmented, left exopod 2-segmented, endopod 1-seg-

mented; fresh water cf 9 Hemiboeckella Sars, 1912

18. Fifth thoracic segment in female fused with fourth; right

fifth endopod of male well developed and distinctly seg-

mented 19

Fifth thoracic segment in female distinctly separated from
fourth; right fifth endopod of male rudimentary, not seg-

mented 20

19. Posterior processes of fifth segment in female simple, not

reaching center of genital segment; right fifth leg of male

longer than left; freshwater (Brazil) cT ? Boeckellina Mrdzek, 1901 ''

Posterior processes of fifth segment in female reaching base of

abdomen, left one bifurcate; left fifth leg of male longer than

right; fresh water (Argentina) cf ? Boeckellopsis Mrdzek, 1901'^

20. End segment of fifth exopod in female with 4 inner setae; spine

of second segment longer than segment; end claw of right

fifth exopod in male segmented; fresh water (Patagonia).

cf 9 Paraboeckella Mrd,zek, 1901

"

End segment of fifth exopod in female without inner setae;

spine of second segment shorter than segment; end claw of

right exopod in male not segmented; fresh water (Brazil).

cf 9 Pseudoboeckella Mriizek, 1901

"

21. Inner spine of second segment of female fifth exopod twice as

long as end segment; fifth endopods in male 3-segmented,

armed with many plumose setae; fresh water (Patagonia).

cf 9 Parabroteas Mr^zek, 1901

Inner spine of second segment of female fifth exopod not longer

than end segment; fifth endopods in male rudimentary,

1-segmented, without setae; fresh water (Australia).

cf 9 Boeckella Guerne and Richard, 1889

22. First exopods 2- or 3-segmented; forehead with 2 conical proc-

esses; setae of both maxillae and maxillipeds densely plu-

mose and stout; open ocean plankton 9 Bathycalanus G. O. Sars, 1905

First exopods always 3-segmented; forehead with 1 process

only; setae of maxillae densely, of maxillipeds sparsely,

plumose and slender 23

First exopods always 3-segmented; forehead without a process;

setae of both maxillae and maxillipeds sparsely plumose
and slender 24

" Of doubtful validity; if valid distinguished by characters here given.
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23. Fifth legs biramose in both sexes, rami 3-segmented; posterior

corners of metasome smoothly rounded or slightly angular;

urosome symmetrical; open-ocean plankton.

c?" 9 Megacalanus Wolfenden, 1904 (p. 26)

Fifth legs uniramose in both sexes, female 4-segmented, male

3-segmented; metasome with pointed posterior corners;

urosome very asymmetrical; Antarctic plankton.

cf 9 Gaussia Wolfenden, 1905

24. First antennae do not reach posterior margin of head 25

First antennae reach third thoracic segment; rami of second

antennae equal; fifth legs biramose, rami 3-segmented; body
and appendages covered with hair; open-ocean plankton.

9 Oentraugaptilus G. O. Sars, 1920

First antennae reach the abdomen and often extend some dis-

tance beyond tips of caudal rami 27

25. Fifth legs uniramose in both sexes, 3-segmented in female, 5-seg-

mented in male; right fifth leg of male with stout end claw,

left leg with spatula; surface (North Atlantic).

cf 9 Paramisophria T. Scott, 1897

Fifth legs biramose in both sexes 26

26. Rami of fifth legs 3-segmented in female, 1- or 2-segmented in

male; exopod of second antenna 3-segmented, distal endopod

segment at right angles to basal; littoral.

cf 9 Pseudocyclops Brady, 1872

Exopods of fifth legs 2-segmented, endopods 1-segmented, spine-

like; exopod of second antenna 6-segmented, the two endopod

segments in line with each other; littoral (Bahama Islands).

9 Bhapidophorus Edwards, 1891

27. Left, and sometimes the right, caudal ramus with one seta much
thicker than the others and greatly elongated 28

Setae of caudal rami neither enlarged nor greatly lengthened 35

28. Exopod of second antenna much longer than endopod; urosome

4-segmented; fifth legs biramose, rami 3-segmented; maxil-

lary palp with many lobes; open-ocean plankton.

9 Pontoptilus G. 0. Sars, 1905

Rami of second antennae about the same length 29

Endopod of second antenna much longer than exopod; fifth legs

biramose, rami 3-segmented 32

29. Middle segment of fifth exopod in female with smooth inner

spine; second basipod of right fifth leg in male with sausage-

shaped process 30

Middle segment of fifth exopod in female with denticulated

inner seta; second basipod of right fifth leg in male without

process 31

30. All the setae of second maxillae transformed into stout, curved

spines; first antennae as long as entire body, or even longer;

pelagic cf 9 Heterorhabdus Giesbrecht, 1898 (p. 131)

Only the two end setae of second maxillae transformed into

curved spines; first antennae scarcely reaching behind meta-

some; pelagic. -,,-,,..„,,, ^,, _„ ^_ _ cf 9 Macrorhabdus G. O. Sars, 1920
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31. Middle segment of fifth exopod in female with a group of large

blunt spines on distal margin; first antennae twice as long as

the body; open ocean plankton ? Heterostylites G. O. Sars, 1920

Middle segment of fifth exopod in female with 3 tiny spines at

outer distal corner; first antennae little longer than body;

open-ocean plankton cf 9 Disseta Giesbrecht, 1889

32. Middle segment of fifth exopod in female with a smooth inner

spine, end segment with 4 setae; caudal seta on left ramus
only thickened 33

Middle segment of fifth exopod in female with inner plumose
seta; end segment with 3 setae; 1 seta on each caudal ramus
thickened; open-ocean plankton- _ 9 Augaptilus Giesbrecht, 1889 (p. 135)

33. Caudal rami symmetrical, outer seta at center of outer margin;

second maxillae ending in 2 equal stout, thickly toothed

spines; open-ocean plankton c? 9 Mesorhabdus G. O. Sars, 1905

Caudal rami asymmetrical, left longer than right 34

34. Outer seta of caudal rami close to apical setae; second maxillae

ending in long slender setae fringed with cilia; Antarctic

plankton cf 9 Alloiorhabdus Wolfenden, 1911

Outer seta of caudal rami removed from apical setae; second

maxillae ending in stout, sickle-shaped, toothed claws; Ant-

arctic plankton c?" 9 Hemirhabdus Wolfenden, 1911

35. First antennae asymmetrical in both sexes, left larger than

right; fifth legs uniramose, 3-segmented in female, 4-seg-

mented in male; Norwegian fiords d^ 9 Scottula G. O. Sars, 1902

Females only, first antennae symmetrical, fifth legs not as above 36

Males only, first antennae asymmetrical, fifth legs not as above 49

36. Fifth legs biramose and symmetrical, with plumose setae 37

Fifth legs uniramose or asymmetrical or both, often without

setae 47

37. Both rami of fifth legs 3-segmented 38

Both rami of fifth legs 2-segmented 41

Exopods of fifth legs 3-segmented, endopods 2-segmented 44

Exopods of fifth legs 3-segmented, endopods 1-segmented 45

38. Middle segment of fifth exopod with large inner spine, end
segment with denticulate terminal spine; exopod of second

antennae 6-segmented, short; pelagic, at surface.

9 Centropages Kr0yer, 1849 (p. 85)

Middle segment of fifth exopod with inner awl-shaped or

plumose seta, or with a naked inner margin; no denticulate

terminal spines 39

39. Terminal segment of fifth endopod with 5 plumose setae; exopod
of second antennae 8-segmented; fourth and fifth metasome
segments fused and rounded; open-ocean plankton.

9 Lucicutia Giesbrecht, 1898 (p. 128)

Terminal segment of fifth endopod with 6 or more setae; exopod
of second antennae with 7 segments or less 40

40. Middle of forehead with knob or spiniform process; endopod of

second antenna 3-segmented, four times as long as exopod;

first basipod without hook; pelagic at surface.

9 Haloptilus Giesbrecht, 1898
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Forehead smooth; enclopod of second antenna 2-segmented,

short; anterior surface of second basipod of first leg with a

stout hook curved downward; open-ocean plankton.

9 Megacalanus Wolfenden, 1904 (p. 26)

Forehead smooth; endopod of second antenna 3-segmented, not

twice as long as exopod, often no longer; no hook on basipod of

first legs; open-ooean plankton ? Euaugaptilus Sars, 1920

41. Urosome 4-segmented; rami of second antennae subequal in

length . 42

Urosome 3-segmented; rami of second antennae very unequal in

length 43

42. Posterior corners of metasome with short, sharp spines; first

and second segments of fifth exopod each with 2 or 3 spines

at outer distal corner; open ocean ? Macrocalanus G. O. Sars, 1905

Posterior corners of metasome rounded, without spines; first

and second segments of fifth exopod each with 1 spine at the

outer distal corner; open ocean 9 Pseudaugaptilus G. O. Sars, 1907

43. Caudal rami usually as wide as long and obliquely truncated;

masticatory lobe of first maxilla well developed, with stout

spines; open ocean 9 Euaugaptilus G. O. Sars, 1920

Caudal rami usually much longer than wide and rounded;

masticatory lobe of first maxilla rudimentary, with scattered

setae only; open ocean 9 Augaptilus Giesbrecht, 1889 (p. 135)

44. End segment of second endopod with 4 setae; second basipod

of first legs with rodlike process; second segment of fifth

exopod with 2 outer smooth spines; open ocean.

9 Isochaeta Giesbrecht, 1889

End segment of second endopod with 8 setae; no process on basi-

pod of first leg; second segment of fifth exopod with a single

outer denticulate spine; pearl-oj'ster washings.

9 Ridgewayia Thompson and Scott, 1902

45. Fifth endopod reaching middle of second exopod segment;

latter with a broad toothed inner spine; distal exopod

segment with 4 inner setae; littoral, among algae 9 Isias Boeck, 1865

Fifth endopod not reaching base of second exopod segment;

latter with a slender and smooth inner spine 46

46. End segments of second, third, and fourth exopods with 5 inner

setae; posterior corners of metasome with sharp spines; geni-

tal segment longer; pelagic 9 Pachyptilus G. O. Sars, 1920

End segments of second, third, and fourth exopods with 6 inner

setae; posterior corners of metasome without spines; genital

segment wider; Antarctic plankton. 9 Pseudhaloptilus Wolfenden, 1911

47. Fifth legs often asymmetrical, rami 3-segmented, end segment

with 1 terminal spine, second segment with 2 inner setae;

ramiof second antennae about equal; pelagic- 9 Arietellus Giesbrecht, 1892

Fifth legs always symmetrical, rami 1-, 2-, or 5-segmented 48

48. Rami of fifth legs 1- or 2-segmented, terminal segment with

plumose setae; exopod of second antenna only half as long as

endopod, or even less; open ocean 9 Paraugaptilus Wolfenden, 1904

Rami of fifth legs 5-segmented, terminal segment leaflike with

serrated apex; endopod of second antenna half as long as

exopod or less; open ocean 9 Phyllopus Brady, 1883 (p. 136)
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49. Right antenna modified for preiiension 50

Left antenna modified for prehension 52

50. Both rami of fifth legs 3-segmented, endopods subsymmetrical,

exopods asymmetrical; exopod of second antenna 8-segmented,

shorter than endopod; open ocean, cf Augaptilus Giesbrecht, 1889 (p. 135)

Rami of fifth legs not segmented alike 51

51. Exopods of fifth legs 2-segmented, right endopod lacking, left

endopod laminate, 1-segmented; exopod of second antenna

5-segmented, basal segment long; littoral, among algae.

c? Isias Boeck, 1865

Left 5th exopod 2-segmented, right 3-segmented; endopods

symmetrical, 3-segmented; exopod of second antenna 6-

segmented, its basal segment exceptionally short; pelagic, at

surface cf Centropages Kr0yer, 1849 (p. 85)

52. Fifth legs subsymmetrical, rami 3-segmented with plumose setae 53

Fifth legs decidedly asymmetrical, often without plumose setae 55

53. Endopod of second antenna three or four times as long as

exopod, latter 7-segmented; middle segment of right fifth

exopod with smooth inner margin; pelagic, cf Haloptilus Giesbrecht, 1898

Rami of second antennae subequal, or endopod the longer;

exopod 8-segmented; middle segment of right fifth exopod

with a strong grasping process; open ocean.

c?" Augaptilus Giesbrecht, 1889 (p. 135)

Exopod of second antenna much longer than endopod 54

54. Middle segment of right fifth exopod with small inner spine;

end section of left antenna 4-segmented, first segment twice

as long as second segment; open ocean. _ cf Pontoptilus G. O. Sars, 1905 <

Middle segment of right fifth exopod with smooth inner margin;

end section of left antenna 5-segmented, first segment

scarcely longer than second; open ocean, c? Heteroptilus G. O. Sars, 1920

55. Exopods of fifth legs 3-segmented, endopods 1-segmented;

posterior corners of metasome sharply pointed; forehead

with wedge-shaped process; open ocean. cT Arietellus Giesbrecht, 1892

Both rami of fifth legs 3-segmented; posterior corners of meta-

some smoothly rounded; forehead smooth, without a wedge-

shaped process; open-ocean plankton cT Euaugaptilus Sars, 1920

Exopods of one or both fifth legs 2-segmented, endopods 1-, 2-,

or 3-segmented 56

56. Basipods, exopods, and endopods of fifth legs each 2-segmented

but asymmetrical; end segments of exopods broad lamelliform,

with narrow tips; open ocean cf Paraugaptilus Wolfenden, 1904

Basipods, exopods, and endopods of fifth legs not segmented alike 57

57. Rami of left fifth leg 3-segmented, of right leg 2-segmented;

distal segment of right exopod shutting down against the

proximal, forming a chela; open ocean.

c^ Lucicutia Giesbrecht, 1898 (p. 128)

Exopods of fifth legs 3-segmented; right endopod lacking, left

endopod 1-segmented, unarmed; right exopod not operating

to form a chela; open ocean <f Phyllopus Brady, 1883 (p. 136)
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58. Both rami of fifth legs 3-segmented, armed with plumose setae;

exopod of second antenna 8-segmented; fourth and fifth body

segments fused; open ocean ? Lucicutia Giesbrecht, 1898 (p. 128)

Both rami of fifth legs 3-segmented in female, one or both 2-

segmented in male; setae replaced by pectinated spines;

exopod of second antennae 5-segmented; muddy bot-

tom d" ? Platycopia G. O. Sars, 1911

Endopods of fifth legs rudimentary or lacking; often the whole

leg disappears on one or both sides 59

59. Caudal rami at least six times as long as wide; fifth legs uni-

ramose, 3-segmented in female; in male left leg 4-segmented,

chelate, right 3-segmented; pelagic, at surface.

d^ 9 Temora Baird, 1850 (p. 103)

Caudal rami only three times as long as wide or less 60

Caudal rami fully as wide as long or wider 73

60. Middle segment of third endopod with 1, of fourth endopod

with 2, setae; end segment of third endopod with 4, of fourth

endopod with 3, setae, all plumose; fresh-water plankton.

9 Metaboeckella Ekman, 1906

Middle segments of third and fourth endopods with 2, end seg-

ment with 7, setae 61

Middle segments of third and fourth endopods with 1, end seg-

ment with 5, setae 71

61. Terminal spine of second, third, and fourth exopods with its

outer margin toothed or pectinated in both sexes; male with

grasping antenna 62

Terminal spine of second, third, and fourth exopods with its

outer margin smooth in both sexes; male without a grasping

antenna 68

62. Both fifth legs uniramose, from 2- to 4-segmented 63

One or both fifth legs biramose, with rudimentary endopod 64

63. Fifth legs in female 3-segmented, symmetrical; in male 4-seg-

mented, asymmetrical; genital segment flattened ventrally,

without a process; Arctic plankton cT 9 Temorites G. O. Sars, 1900

Fifth legs in female 3-segmented, asymmetrical; in male right

leg 2-segmented, left 3-segmented; genital segment with large

ventral process (South Atlantic) cf 9 Temoropia T. Scott, 1894

64. Fifth legs symmetrical in female, endopods 1- or 2-segmented,

exopods 3-segmented; asymmetrical in male, endopods 1-

segmented, exopods 2-segmented 65

Fifth legs symmetrical in female, endopods 1- or 2-segmented,

exopods 2-segmented; asymmetrical in male, segmentation

not as above 66

65. Urosome 2-segmented in female; fourth and fifth metasome
segments more or less completely separated, the fifth with

processes at posterior corners; fresh water (South Africa).

c?" 9 Paradiaptomus G. O. Sars, 1895

Urosome 3-segmented in female; fourth and fifth metasome seg-

ments completely fused, the fifth with rounded corners,

without the posterior processes; fresh water (Mongolia).

d^ 9 Hemidiaptomus G. O. Sars, 1903
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66. First antennae of female 25-segmented; urosome 3-segmented;

right fifth exopod of male 2-segmented, endopod 1- or 2-seg-

mented; rami of left leg 2- or 1-segmented; fresh water.

cf ? Diaptomus Westwood, 1836 (p. 90)

First antennae of female 26-segmented; urosome 2-segmented;

fifth legs of male not segmented as above 67

67. Right fifth exopod of male 2-segmented, with smooth end claw,

endopod 3-segmented; left exopod 1-segmented, fused with

basipod, endopod lacking; fresh water (Transvaal).

d^ 9 Adiaptomus Cooper, 1906

Right fifth exopod of male 3-segmented, with serrated end claw,

endopod 2-segmented; left exopod 2-segmented, separated

from basipod; endopod lacking; fresh water (Transvaal).

cf 9 Metadiaptomus Methuen, 1910

68. Outer margin of second, third, and fourth exopods not toothed;

fifth legs uniramose, 3-or4-segmented in female; in male right

leg 4-segmeated, left leg 5-segmented; tropical oceans.

& ? Calocalanus Giesbrecht, 1888 (p. 39)

Outer margin of second, third, and fourth exopods toothed 69

69. Fifth legs lacking in female or reduced to knobs; left leg only-

present in male; exopod of second antenna as long as endoped,

7-segmented; marine plankton cf 9 Acrocalanus Giesbrecht, 1888

Both fifth legs present in male and female 70

70. Fifth legs uniramose, each 2-segmented in female; in male right

leg 2-segmented, left 5-segmented; exopod of second antenna

shorter than endopod, 7-segmented; marine plankton.

cT 9 Paracalanus Boeck, 1865 (p. 37)

Fifth legs uniramose in male, right leg 2-segmented, left leg

6-segmented; exopod of second antenna longer than endopod,

but only 2-segmented; brackish water-- cf Piezocalanus Grandori, 1912

71. Exopod of first legs 3-segmented; fifth legs lacking in female 72

Exopod of first legs 3-segmented; fifth legs uniramose in female,

2-segmented; both fifth legs biramose in male, exopods 3-

segmented, endopods 2-segmented; polar plankton.

cf 9 Scaphocalanus (part) G. O. Sars, 1900 (p. 76)

Exopod of first legs 2-segmented; fifth legs uniramose in female,

3-segmented; left leg biramose in male, right leg uniramose,

with only 1 segment; marine plankton.

cf 9 Rhincalanus Dana, 1852 (p. 34)

72. Endopod of second antenna longer than exopod; end spines of

second to fourth exopods with smooth margins; fifth legs uni-

ramose in the male; marine plankton, cf 9 Eucalanus Dana, 1852 (p. 30)

Exopod of second antenna longer than endopod; end spines

of second to fourth exopods with 50 to 60 crowded teeth on

their outer margins; Antarctic plankton. 9 Faroella Wolfenden, 1904

73. Fifth legs entirely lacking in female, biramose in male, exopods

3-segmented, endopods 1-segmented, rudimentary; exopod

of second antenna 7-segmented; deep-water plankton.

cf 9 Pseudaetideus Wolfenden, 1904

Fifth legs present and uniramose in both sexes 74
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74. Rami of second antennae about equal in length, exopod 8-seg-

mented; right fifth leg in male 4-segmented, left 5-segmented

both legs in female 3-segmented; open ocean.

c? 9 Bathypontia G. O. Sars, 1905

Rami of second antennae very unequal, exopod 7-segmented or

less 75

75. Exopod of second antenna longer than endopod; right fifth

leg of male 3-segmented, left 4-segmented; each leg in female

3-segmented; Arctic plankton cf 9 Temorites G. O. Sars, 1900

Endopod of second antenna longer than exopod; male unknown;
maxillipeds with dense bundles of setae arranged like brush

bristles; open ocean 9 Augaptilina G. O. Sars, 1920

76. Endopod of second legs 3-segmented 77

Endopod of second legs 2-segmented 78

Endopod of second legs 1-segmented 140

77. Exopod of second antenna half as long as endopod, 7-segmented;

urosome 3-segmented female, 4-segmented male; fifth legs

symmetrical, 5-segmented both sexes; open ocean.

cf 9 Mecynocera Thompson, 1890 (p. 36)

Exopod of second antenna as long as endopod, 6-segmented;

urosome 5-segmented in male; fifth legs asymmetrical, left

5-, right 4-segmented and swollen; Antarctic plankton.

cf Temoropsis Wolfenden, 1911

78. End segments of second to fourth exopods each with 5 setae 79

End segments of second to fourth exopods each with 4 setae 86

All the legs without setae; exopod of second antenna 5-seg-

mented, twice as long as endopod; fifth legs uniramose, right

leg 5-segmented, left 2-segmented; Antarctic plankton.

cf Streptocalanus Brady, 1918

79. Fifth legs lacking in female, male unknown 80
Fifth legs present in female and in known males 83

80. Posterior surfaces of second to fourth legs without spines;

urosome one-fifth as long as metasome; apical spines of

exopods cultrated; marine plankton 9 Mimocalanus Farren, 1908

Posterior surfaces of second to fourth legs armed with spines 81

81. Head separated from first segment; fourth and fifth segments
also separated; a crista on the forehead; rostrum stout and
bifurcate; Antarctic plankton 9 Hypsicalanus Wolfenden, 1911

Head fused with first segment; fourth and fifth segments also

fused; no crista 82
82. Rostrum stout, bifurcate; first basipod of fourth leg with row of

16 spines across its posterior surface and 7 on its inner margin;
open ocean 9 Oxycalanus Farran, 1908

Rostrum lacking; first basipod of fourth leg with 1 inner seta

only, no spines; spines on leg rami confined to the endopods
alone; marine plankton 9 Spinocalanus Giesbrecht, 1888

83. Rami of second antennae equal in length; fifth legs

uniramose, 3-segmented 84
Exopod of second antenna definitely longer than the endopod 85

84. Head fused with first segment; fourth and fifth segments
partially separated; caudal rami ciliated on inner margin;
spine of fifth leg smooth; open ocean 9 Farrania G. O. Sars, 1920
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Head separated from first segment, and fourth from fifth seg-

ment; caudal rami without cilia on inner margin; apical spine

of fifth leg toothed; Antarctic plankton. 9 Isocalanus Wolfenden, 1911

85. Fifth legs 4-segmented in both sexes; endopod of third legs

2-segmented; fourth and fifth segments distinctly separated,

the fifth often with wings; fresh and brackish water.

cf 9 Eurytemora Giesbrecht, 1881 (p. 107)

Fifth legs rudimentary or lacking in female, biramose in male;

third endopod 3-segmented; fourth and fifth segments partly

fused, without wings; open ocean cf 9 Monacilla G. O. Sars, 1905

86. Posterior surface of rami of third and fourth legs armed with

spines, often arranged in transverse rows and of large size 87

Posterior surface of third and fourth legs smooth ; without spines 114

87. Fifth legs uniramose and symmetrical 88

Fifth legs uniramose and asymmetrical (see 105) 102

Fifth legs biramose, males only 107

Fifth legs lacking, females only 111

88. Each fifth leg 4-segmented, end segment with 3 denticulate

setae; first antennae nearly reaching caudal rami; head and
first segment fused; open ocean 9 Lophothrix Giesbrecht, 1895

Each fifth leg 3-segmented 89

Each fifth leg 2-segmented 98

Each fifth leg 1-segmented 101

89. Head distinctly separated from first segment 90

Head completely fused with the first segment 95

90. Frons projecting hke a capuchin cowl, covering 2 light organs;

exopod of second antenna longer than endopod and made up
of 6 segments; open ocean 9 Cephalophanes G. O. Sars, 1907

Neither cowl nor light organs, but a normal rostrum 91

91. Apex of second maxilla with curved spines pectinate on their in-

ner margins; head without frontal spine, usually without me-
dian crest 92

Apex of second maxilla with 1 stout claw, having smooth mar-
gins; head with or without frontal spine, usually with a me-
dian crest 93

Apex of second maxilla with neither claw nor pectinate spines;

head with neither median crest nor frontal spine 94

92. Upper surface of fifth legs with coarse hairs, inner margins

dentate, without spines; end segment trilobate, with dentic-

ulate spines; open ocean 9 Xanthocalanus Giesbrecht, 1892 (p. 68)

Upper surface of fifth legs smooth; inner margins each with 1

spine and a few small teeth; end segment conical, with

smooth spines; Antarctic plankton-. 9 Talacalanus Wolfenden, 1911 ^^

93. Head with or without a frontal spine; rostrum deeply bifurcate,

with curved filaments; fifth legs with hairs on last 2 segments

only; open ocean 9 Cornucalanus Wolfenden, 1905 (p. 74)

Head without a frontal spine; rostrum slightly bifurcate, no fil-

aments; fifth legs with all 3 segments densely covered with

long hairs; open ocean 9 Onchocalanus G. O. Sars, 1905

V Validity doubtfu.1, usually made a synonym, of Xanthocalanus.
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94. Upper surface of fifth legs covered with small spinules; end

segment rounded and armed with 4 spines, 2 apical, 1 inner

and 1 outer; open ocean $ Brachycalanus Farran, 1905 (p. 75)

Upper surface of fifth legs smooth, without spinules; end

segment conically pointed and wholly without spines, apical

or lateral; open ocean 9 Heteramalla G. O. Sars, 1907

95. Rami of second antennae about equal in length; end segment of

fifth legs with 3 denticulate setae; first antennae reaching the

caudal rami; open ocean 9 Lophothrix Giesbrecht, 1895

Endopod of second antennae much longer and stouter than

exopod; end segment of fifth legs with 2 slender smooth setae,

the inner the longer; Antarctic plankton. 9 Drepanopsis Wolfenden, 1911

Exopod of second antenna a third to a half longer than endopod 96

96. Fourth and fifth segments separated, fifth without processes;

end segment of fifth legs with 3 spines; exopod of second

antenna with 7 segments; littoral 9 Pseudotharybis T. Scott, 1909

Fourth and fifth segments fused, with acute posterior pro-

cesses; end segment of fifth legs with a long curved spine and
a short tooth; open ocean 9 Scottocalanus G. O. Sars, 1905 (p. 80)

Fourth and fifth segments fused but without posterior processes 97

97. End segment of fifth leg with tiny spine on outer margin, longer

one at apex and still longer one on inner margin, curved and
toothed; open ocean 9 Scolecithricella G. O. Sars, 1902 (p. 83)

End segment of fifth leg with spine and prong at apex and a

spine on either margin, all 3 equal in length and none of them
denticulate (Gulf of Gascogne) 9 Neoscolecithrix Canu, 1896

98. Head distinctly separated from first segment; posterior corners

of fifth segment acute; end segment of fifth legs laminate,

4 setae (Mediterranean) 9 Xanthocalanus Giesbrecht, 1892 (p. 68)

Head completely fused with the first segment 99

99. End segment of fifth legs digitiform and unarmed; basal

segment thick, with densely crowded slender spines at inner

distal corner (Norwegian coast) 9 Pseudophaenna G. O. Sars, 1902

End segment of fifth legs invaginated on inner margin, with

long inner and short apical spine; posterior corners of fifth

segment pointed; Antarctic plankton ._ 9 Racovitzanus Giesbrecht, 1902

End segment of fifth legs neither digitiform nor invaginated,

with 1 outer, 1 apical and 1 long denticulate inner spine 100

100. Rostrum divided to its base, sinus slitlike; rostral rami passing

insensibly into filaments; fifth leg spine twice as long as end
segment; open ocean 9 Scaphocalanus G. O. Sars, 1900 (p. 76)

Rostrum divided to its base, sinus broad; rostral rami passing

abruptly into filaments; fifth leg spine shorter than the

terminal segment; pelagic plankton 9 Amallothrix Sars, 1925
Rostrum with shallow triangular sinus, its rami abruptly

narrowed into filaments; fifth leg spine long as end segment;

pelagic, at surface 9 Scolecithricella G. O. Sars, 1902 (p. 83)

101. Forehead with single circular organ; 1 seta of left caudal ramus
thickened and lengthened; fifth leg with 2 unequal stout

apical spines; open ocean 9 Macandrewella A. Scott, 1909

No organ on forehead; no thickened seta on either ramus;
fifth leg with 1 tiny terminal and a long slender inner spine,

both smooth; pelagic, at surface.

9 Scolecithricella G. 0. Sars, 1902 (p. 83)
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102. Head distinctly separated from first segment 103

Head completely fused with first segment 105

103. Right fifth leg 3-segmented, very short; left leg 5-segmented,

elongated; fifth segment with rounded posterior corners;

open ocean cf Cornucalanus Wolfenden, 1905 (p. 74)

Right fifth leg 4- or 5-segmented, left leg 5- or 6-segmented 104

104. Each fifth leg 5-segmented, right leg reaching middle of third

segment of left leg; metasome with rounded corners; caudal

rami very short; tropical marine plankton cT Phaenna Claus, 1863

Left fifth leg G-segmented, right 4-segmented, hardly reaching

second segment of left leg; metasome with acute corners

(Mediterranean) cf Xanthocalanus Giesbrecht, 1892 (p. 68)

105. Fifth legs 5-segmented, not reaching caudal rami, basal portion

not enlarged; second segment sometimes with rudimentary

endopod; open ocean cf Chiridius Giesbrecht, 1892 (p. 47)

Fifth leg not reaching caudal rami, basal portion not enlarged;

right fifth leg 5-segmented, left 6-segmented; end segments

acuminate; littoral cf Pseudophaenna G. O. Sars, 1902

Fifth legs reaching beyond tips of caudal rami, their basal por-

tion considerably enlarged 106

106. Enlarged base of fifth legs with pectinated spines; right fifth

leg 3-segmented, left 4-segmented, the second segment with

several outer processes; bottom, littoral cf Diaixis G. O. Sars, 1902

Enlarged base of fifth leg without spines; right fifth leg 5-

segmented, left 3-segmented; end segment of right leg

cultrate, of left leg lamellate; open ocean.

c^ Scolecithricella G. O. Sars, 1902 (p. 83)

107. Second basipod of right fifth leg much swollen proximally 108

Second basipod of right fifth leg swollen little if at all 109

108. Exopods of fifth legs 2-segmented, right one bifurcate at apex,

left one with apical tuft of hairs and a spine; endopods long

and 1-segmented; open ocean cf Macandrewella A. Scott, 1909

Exopods of fifth legs 3-segmented; right endopod 2-, left 3-

segmented; urosome 4-segmented; exopod of second antenna
6-segmented; head without a median crest; open ocean.

d^ Scaphocalanus G. O. Sars, 1900 (p. 76)

109. Head with low median crest; exopods of fifth legs 2-segmented,

apical segment with 4 small spines; endopods 1-segmented,

each with one spine; open ocean.

cf Brachycalanus Farran, 1905 (p. 75)

Head without median crest; fifth legs not segmented as above 110

110. Exopods of fifth legs 3-segmented, endopods 1- to 3-segmented,

left one longer than left exopod; third segment of latter

much narrowed; open ocean cT Lophothrix Giesbrecht, 1895
Right fifth exopod 1- to 3-segmented, endopod 1- or 2-seg-

mented; left exopod 2-segmented, endopod 1-segmented,

shorter than exopod; latter not narrowed; open ocean.

cf Scottocalanus G. O. Sars, 1905 (p. 80)

111. Fifth metasome segment with acute lamellar processes at

posterior corners; rami of second antennae subequal, the

exopod 7-segmented; bottom, littoral- . ? Undinopsis G. O. Sars, 1884
Fifth metasome segment with rounded posterior corners 112
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112. Head fused with first thoracic segment; urosome as wide as

raetasome, one-fourth as long; no spines on the posterior

surface of fourth basipod; pelagic, near surface.

9 Scolecithrix Brady, 1883 (p. 81)

Head distinctly separated from first thoracic segment; urosome
much narrower as well as shorter than the metasome 113

113. Metasome twice as long and three times as wide as urosome;

first basipod of fourth legs with many spines on posterior

surface; tropical marine plankton. ? Euchirella Giesbrecht, 1888 (p. 55)

Metasome four times as long and five times as wide as urosome;

posterior surface of fourth basipod smooth, without spines;

tropical marine plankton 9 Phaenna Glaus, 1863

114. Basipod and exopod of second and third legs wider than in

fourth legs; fifth legs uniramose, in female 3-segmented, in

male left 5-segmented, right 1-to 3-segmented; open ocean.

cT 9 Clausocalanus Giesbrecht, 1888 (p. 42)

Basipod and exopod of second and third legs like those of

fourth legs 115

115. Fifth legs uniramose and symmetrical, females only 116

Fifth legs uniramose and asymmetrical, both sexes 120

One or both fifth legs biramose, males only 128

Fifth legs wholly lacking, females only 131

116. First antennae reaching at least to the genital segment; exo-

pod of second antennae 6-segmented 117

First antennae not reaching beyond posterior margin of head;

exopod of second antennae usually 7-segmented 119

117. Head with dorsal carina and frontal crest; rami of second

antennae subequal; fourth and fifth body segments fused

with sharp posterior corners; polar plankton.

9 Amallophora T. Scott, 1894

Neither carina nor crest; rami of second antennae subequal;

fourth and fifth segments separated, fifth with 2 spines on

each corner; fifth legs 3-segmented; bottom, littoral.

9 Oothrix Farran, 1905

Neither carina nor crest; exopod of second antenna twice as

long as the endopod 118

118. End segment of fifth legs digitiform, not so long as the 2 prox-

imal segments combined; fifth metasome segment with

pointed corners; bottom, littoral- _ 9 Pseudophaenna G. O. Sars, 1902

End segment of fifth legs laminate, twice as long as 2 proximal

segments combined; fourth and fifth segments fused with

rounded posterior corners; littoral, marine. 9 Tharybis G. O. Sars, 1902

119. Basal segments of fifth legs each with inner spine; exopod of

second antenna 6-segmented, shorter than endopod; fifth

segment with rounded corners; littoral, marine.

9 Pseudocyclopia T. Scott, 1892

No iimer spines on fifth basipods; exopod of second antenna

7-segmented, longer than endopod; fifth segment with

pointed posterior corners (Scottish seas).

9 Pseudotharybis T. Scott, 1909

120. Females, fifth legs asymmetrical in segments, or length, or both 121

Males, fifth legs asymmetrical, but not swollen or misshapen 122

Males, fifth legs conspicuously swollen and misshapen 125
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121. Fifth legs 3-segmented, apical segments denticulate, left leg

longer than right; urosome segments fringed posteriorly

with spines; littoral, marine 9 Parastephos G. O. Sars, 1902

Left fifth leg 2- to 4-seginented, right leg lacking; urosome

segments not fringed with posterior spines; outer caudal

setae lacking; tropical, marine ? Ctenocalanus Giesbrecht, 1888

122. Exopod of second antenna 7-segmented; right fifth leg 4-seg-

mented 123

Exopod of second antenna 6-segmented; right fifth leg 3- or

5- segmented 124

123. Left fifth leg 6-segmented; tip of right leg reaching third

segment of left leg; posterior corners of metasome sharply-

pointed; littoral, marine cT Undinopsis G. O. Sars, 1884

Left fifth leg 5-segmented; tip of right leg reaching fourth

segment of left leg; posterior corners of metasome evenly

rounded; open ocean cf Pseudocalanus Boeck, 1872 (p. 43)

124. Right fifth leg 3-segmented, its tip reaching third segment of

left leg; the latter 6-segmented; endopod of second an-

tenna with 15 end setae; Uttoral, marine.

cf Microcalanus G. O. Sars, 1901

Right fifth leg 5-segmented, its tip reaching fifth segment of

left leg; the latter 6-segmented; endopod of second antenna

with only 8 setae; bottom, littoral- cf Pseudophaenna G. O. Sars, 1902

125. Left fifth leg swollen, right slender, with or without a claw 126

Basipod only of left leg swollen, but both legs misshapen 127

126. Right fifth leg 4-segmented, without a claw; left leg 5-seg-

mented, apical appendages leaf-like; third segment the

largest, without a lamella; bottom plankton, cf Stephos T. Scott, 1892

Right fifth leg 4-segmented, with denticulated claw; left leg

5-segmented, no leaf-like appendages; second segment the

largest, with a lamella; bottom plankton.

cf Parastephos G. O. Sars, 1902

127. Swollen basipod with pectinated row of spines; right leg

2-segmented, left 4-segmented, its second segment with

irregular processes; bottom plankton cf Diaixis G. O. Sars, 1902

Swollen basipod without spines; right leg 4-segmented, left

5-segmented, no processes on second segment; left end

segment small and cochlear; littoraL. cf Pseudocyclopia T. Scott, 1892

128. Right fifth leg uniramose, 3-segmented, left biramose, exopod

3-segmented, endopod 1-segmented; fifth legs reaching

beyond tips of caudal rami; littoral cf Tharybis G. O. Sars, 1902

Both fifth legs biramose, exopods 3-segmented, endopods

1-segmented, rudimentary; right leg longer than left and

ending in a claw; bottom plankton cT Undinopsis G. O. Sars, 1884

Both fifth legs biramose, asymmetrical, not segmented as

above 129
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129. Forehead with median spine, without a crest; endopods of

fifth legs 1-segmented, right exopod 2-segmented, left 3-

segmented, end segment spiniform; open ocean.

cf Qaetanus Giesbrecht, 1888 (p. 50)

Forehead without spine but with crest; fifth endopods 1-

segmented, right one clavate; exopods 3-segmented, left

with a claw; open ocean cf Chirundina Giesbrecht, 1895 (p. 48)

Forehead smooth, with neither spine nor crest 130

130. Endopods of fifth legs 1-segmented, exopods 2-segmented;

right leg the longer; exopod of second antenna 7-segmented

and longer than endopod ; fresh water cf Senecella Juday , 1925

Endopods of fifth legs 1-segmented; right exopod 2-segmented,

left 3-segmented; exopod of second antenna 6-segmented,

one-half longer than the endopod; open ocean.

cT Drepanopus Brady, 1883

131. Forehead with median spine; posterior corners of metasome
with spines; first exopod 2- or 3-segmented, second endopod
1- or 2-segmented (fusion); open ocean.

9 Gaetanus Giesbrecht, 1888 (p. 50)

Forehead without spine; first exopod always 3-segmented 132

132. Posterior corners of metasome smoothly rounded 133

Posterior corners of metasome produced into spines or points 137

133. Exopod of second antenna 7-segmented, as long as endopod;

rostrum lacking; maxillipeds enormously enlarged; urosome
short and weak; open ocean 9 Pseudeuchaeta G. O. Sars, 1905

Exopod of second antenna 6 or 7 segmented; maxillipeds of

normal size 134

134. Caudal rami as wide as long; second exopod segment of second

antenna with only weak setae, or wholly without setae 135

Caudal rami much longer than wide; second exopod segment
of second antenna with 3 stout inner setae 136

135. Exopod of second antenna 6-segmented, its second segment
without setae; end spines of second, third, and fourth

exopods laminate, teeth coarse; littoral.

9 Microcalanus G. O. Sars, 1901

Exopod of second antenna 7-segmented, its second segment
with setae; end spines of second, third, and fourth exopods

cylindrical, teeth fine (North Atlantic) 9 Bradyetes Farran, 1905

136. Caudal rami half longer than wide, ciliated on inner margins;

metasome three times as long as urosome; anal and preanal

segments equal; fresh water 9 Senecella Juday, 1925

Caudal rami twice as long as wide, without cilia; metasome not

twice as long as urosome; preanal segment much longer than

anal; open ocean 9 Pseudocalanus Boeck, 1872 (p. 43)

137. Rami of second antennae subequal; posterior corners of meta-
some extending backward beyond distal margin of the

genital segment; bottom plankton 9 Undinopsis G. O. Sars, 1884

Endopod of second antenna longer than exopod; fourth and
fifth metasome segments fused, their posterior corners

turned upward; bottom plankton 9 Comantenna Wilson, 1924

Exopod of second antenna longer than endopod
, ,

,_ 138
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138. A triangular lappet on inner margin of second exopod segment
of second antenna and on posterior margin of basal segment
of maxilliped; Antarctic plankton ? Mesogaidius Wolfenden, 1911

Inner margin of second exopod segment of second antenna and
posterior margin of basal segment of maxillipeds smooth,

without lappets 139

139. Rostrum divided to its base, or lacking; fourth and fifth meta-
some segments completely fused, with spines at their poste-

rior corners; open ocean 9 Chiridius Giesbrecht, 1892 (p. 47)

Rostrum short, undivided; fourth and fifth segments distinctly

separated, the latter produced into strong spines at its

corners (South Pacific) 9 Gaidiopsis A. Scott, 1909

140. Fifth legs wholly lacking, females only 141

Fifth legs present, both sexes included 152

141. Fifth metasome segment with long, sharply pointed processes

at its posterior corners, extending backward 142

Fifth segment rounded or only slightly angular at its corners 146

Fifth segment produced laterally into short spines with broad

bases; end spines of second to fourth exopods with 50-60

teeth (North Atlantic) 9 Faroella Wolfenden, 1904

142. Rostrum strong and bifurcate, with stout rami 143

Rostrum weak, rami minute or usually lacking 145

143. Fourth and fifth metasome segments fused, the processes at

their corners reaching behind the distal margin of the genital

segment; open ocean 9 Aetideus Brady, 1883 (p. 44)

Fourth and fifth segments distinctly separated, the processes

shorter 144

144. Posterior processes of fifth segment reaching center of genital

segment; exopods of first and second legs each made up of

3 segments; open ocean 9 Aetideopsis G. O. Sars, 1903 (p. 46)

Posterior processes of fifth segment not reaching genital seg-

ment; exopods of first and second legs each made up of only

2 segments; open ocean 9 Valdiviella Steuer, 1904

145. Exopods of first legs 3-segmented; exopod of second antenna

one-half longer than endopod; fifth body segment with short

spines at its corners; open ocean. _ 9 Chiridius Giesbrecht, 1895 (p. 47)

Exopod of first legs 2-segmented; exopod of second antenna

scarcely longer than endopod; fifth body segment with long

spines at its corners; open ocean__ 9 Gaidius Giesbrecht, 1895 (p. 52)

146. Ventral protuberance on genital segment large and promi-

nent; inner seta of caudal rami hairlike, lengthened,

geniculate 147

Protuberance on genital segment small or lacking; no genicu-

late setae; metasome and genital segment symmetrical 148

Protuberance on genital segment small; no geniculate setae;

corners of metasome and genital segment asymmetrical;

head with crest; Antarctic plankton.

9 Mesundeuchaeta Wolfenden, 1911

147. Spines on distal segments of second maxillae with dense fringe

of short spinules; posterior corners of metasome with long

hairs; open ocean 9 Paraeuchaeta A. Scott, 1909 (p. 65)

Spines on distal segments of second maxillae with long scat-

tered spinules; posterior corners of metasome usually

without hairs; open ocean 9 Euchaeta Philippi, 1843 (p. 62)
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148. Inner margin and posterior surface of first basipod of fourth

leg smooth and naked, or with cilia only 149

Inner margin and posterior surface of first basipod of fourth

leg armed with teeth or coarse spines 151

149. Exopod of first legs 1-segmented; forehead without a crest;

rostrum lacking; endopod of second legs 1-segmented and
short; body depressed; open ocean 9 Chiridiella G. 0. Sars, 1907

Exopod of first legs 2-segmented; forehead with or without a

crest 150

150. Forehead with a crest; caudal rami with dense tufts of hairs

on inner margins; endopod of second antenna with 11 apical

setae; open ocean 9 Chirundina Giesbrecht, 1895 (p. 48)

Forehead with or without a crest; caudal rami with ciliated

inner margins; endopod of second antenna with 14 apical

setae; open ocean 9 XJndeuchaeta Giesbrecht, 1888 (p. 60)

151. Endopod of second antenna rudimentary, one-fourth as long

as exopod or less; fourth and fifth metasome segments fused;

exopod of first legs 2-segmented; open ocean.

9 Euchirella Giesbrecht, 1888 (p. 55)

Endopod of second antenna scarcely shorter than exopod;

fourth and fifth segments distinctly separated; exopod of

first legs 3-segmented; open ocean 9 Pseudochirella G. O. Sars, 1920

152. Fifth metasome segment with its posterior corners mucronate 153

Fifth metasome segment with rounded posterior corners,

sometimes armed with tufts of fine hairs 154

153. Right fifth leg lacking, left uniramose, 5-segmented, reaching

caudal rami; rostrum lacking; urosome 5-segmented, with

a short anal segment; open ocean cT Aetideus Brady, 1883 (p. 44)

Both fifth legs present, biramose; endopods 1-segmented, right

exopod 2-segmented, left 3-segmented; rostrum present;

anal segment almost obsolete; open ocean.

cf Qaidius Giesbrecht, 1895 (p 52.)

154. Left fifth exopod ending in a complicated hand for grasping

spermatophore; left endopod rudimentary, often lacking 155

Left fifth exopod without a grasping hand; left endopod always

present and well developed, making both legs biramose 156

155. Spines on distal segments of second maxillae with a dense

fringe of short spinules; corners of metasome asymmetrical,

left the larger; open ocean d^ Paraeuchaeta A. Scott, 1909 (p 65)

Spines on distal segments of second maxillae with long scat-

tered spinules; posterior corners of metasome symmetrical

and smooth; open ocean cf Euchaeta Philippi, 1843 (p. 62)

156. End segment of right fifth exopod elongate-acuminate, some-

what curved and regularly serrated on the concave margin;

left endopod long; open ocean__ cf Euchirella Giesbrecht, 1888 (p. 55)

End segment of right fifth exopod short, bluntly rounded, and
not toothed on its inner margin; left endopod relatively

shorter; open ocean cf XJndeuchaeta Giesbrecht, 1888 (p. 60)

157. Endopod of first legs made up of 3 segments 158

Endopod of first legs made up of 2 segments 164

Endopod of first legs made up of 1 segment 174

158. Head with one or two pairs of dorsal cuticular lenses and with

a curved spine or hook on each lateral margin 159

Head with neither dorsal lenses nor lateral spines 161

71987—32 37
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159. Two pairs of lenses; rami of female fifth legs very unequal; the

right fifth leg in male with weak chela, finger and thumb
obtuse; open ocean cT ? Anomalocera Templeton, 1837 (p. 142)

Only 1 pair of lenses; fifth legs biramose in female, rami

1-segmented; uniramose in male, 3-segmented, asymmetri-

cal, right leg without a chela (North Pacific).

cf 9 Epilabidocera, new name "

Only 1 pair of lenses; right fifth leg in male with stout chela,

having a sharp-pointed finger and thumb; left leg unira-

mose 160

160. Fourth and fifth metasome segments fused; first antenna of

female 22-segmented; apical section of grasping antenna of

male with 4 segments; open ocean cf ? Ivellopsis Claus, 1893

Fourth and fifth metasome segments separated; first antenna

of female 24-segmented; apical section of male grasping

antenna with 2 segments; open ocean, cf 9 Pontella Dana, 1846 (p. 149)

161. Rami of second antenna subequal, or exopod longer than endo-

pod 162

Endopod of second antenna much longer than exopod 163

162. Fifth legs uniramose and 3-segmented in both sexes; urosome

3-segmented in female, 4-segmented in male; exopod of

second antenna with 7 segments; open ocean.

d^ 9 Neopontella A. Scott, 1909

Fifth legs biramose, rami 1-segmented in female, uniramose

and 3-segmented in male; urosome 5-segmented in male;

exopod of second antennae 5-segmented; open ocean.

cf 9 Parapontella Brady, 1878

163. Urosome asymmetrical; fifth legs in female biramose, rami

1-segmented, exopod twice as long as endopod; in male
uniramose and 3-segmented; open ocean.

cf 9 Pontellopsis Brady, 1883 (p. 157)

Urosome symmetrical; fifth legs in female biramose, 1-seg-

mented, exopod four times as long as endopod; in male
uniramose and 4-segmented; open ocean.

cT 9 Pontellina Dana, 1852 (p. 155)

164. Head with one pair of dorsal lenses; fifth legs biramose in

female, rami 1-segmented and unequal; right leg uniramose

in male, with chela; open ocean- cf 9 Labidocera Lubbock, 1853 (p. 144)

No dorsal lenses; fifth legs obsolete in female; in male biramose,

rami 1-segmented, no chela; urosome in female 2-segmented,

in male 3-segmented; littoral (Tasmania). 6^9 Diarthropus Brady, 1918

No dorsal lenses; fifth legs not segmented as above 165

165. Fifth legs biramose in one sex, uniramose in the other 166

Fifth legs biramose in both sexes 168

Fifth legs uniramose in both sexes 169

Fifth legs biramose, rami 1-segmented in female; male un-

known; exopod of second antenna 8-segmented; first an-

tennae reaching beyond caudal rami (North Pacific).

cf Pseudolovenula Marukawa, 1921

i« Paralabidocera McMurrich, 1916, was preoccupied by Wolfenden in 1908 for a very different genus of

copepods (see 167 in this key). This new name is substituted for McMurrich's genus.
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166. Fifth legs uniramose, 3-segmented in female; in male left leg

uniramose, 5-segmented, right leg biramose, exopod 3-

segmented, endopod 1-segmented; surface (Adriatic).

cf 9 Hypoacartia Steuer, 1915

Fifth legs biramose in female, rami 1-segmented 167

167 Fifth legs uniramose in male, right leg 4-segmented, left 3-

segmented, without a chela; fifth endopods in the female

reduced to spines; Antarctic plankton.

(f 9 Paralabidocera Wolfenden, 19U»

Left fifth leg in male uniramose, 3-segmented; right leg bira-

mose, exopod 2-segmented, endopod a claw; fifth endopods

in female conical; surface (Gulf of Manaar)_ c? 9 Acartiella Sewell, 1914

168. Endopods of fifth legs 3-segmented in both sexes; exopods in

female 3-segmented, middle segment with spine; left male

exopod 2-segmented right 3-segmented ; open ocean.

cT 9 Centropages Ivr0yer, 1849 (p. 85) 20

Endopods of fifth legs 2-segmented in both sexes; exopods in

female 3-segmented, middle segment with spine; left male

exopod 1-segmented, right 3-segmented; fresh water (New

Zealand) <^ ? Calamoecia Brady, 1906

169. Caudal rami six times as long as wide; fifth legs 3-segmented

in female; in male left fifth leg 4-segmented, right 3-

segmented, uncinate; open ocean__... d" 9 Temora Baird, 1850 (p. 103)

Caudal rami only three times as long as wide or less I'U

170. Exopod of second antenna less than half as long as endopod 171

Exopod of second antenna as long as the endopod

171. Fifth legs in female 3-segmented, each tipped with a long seta;

in male 4-segmented and somewhat asymmetrical, the

right leg the longer; open ocean cf 9 Acartia Dana, 1846 (p. 159)

Fifth legs in female 2-segmented, basal segments fused, end

segment a toothed claw; in male right leg 4-segmented,

left 3-segmented, half as long as right; open ocean.
.. ,on.

cf 9 Paracartia T. Scott, 1894

172. Urosome symmetrical; fifth legs in female 3- or 4-segmented,

in male 4-segmented, the two distal segments of right leg

forming a stout chela; open ocean cf 9 Calanopia Dana, 1852

Urosome asymmetrical; male fifth legs without a chela 17^

173. Fifth legs in female 2- or 3-segmented, often unequal in length;

in male 4-segmented with a terminal claw; right leg often

only 3-segmented; open ocean, cf 9 Tortanus Giesbrecht, 1898 (p. 166)

Fifth legs in female 3-segmented, very small and symmetrical;

left leg in male 4-segmented, right 3-segmented, the 2 end

segments scissorlike; open ocean. _ d" 9 Candacia Dana, 1846 (p. 138)

174. Fifth legs uniramose or lacking in female, biramose in male. 175

Fifth legs uniramose in both sexes, in female 4-segmented, in

male 5-segmented, without a chela; exopod of second an-

tenna made up of 7 segments; open ocean.

cf 9 Eurytemora Giesbrecht, 1881 (p. lU/)

Fifth legs biramose in female, or in both sexes l<o

«^ lu exceptional cases fusion causes the endopods of one or all the swimming legs to appear 2-segmented

.
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175. Fifth legs lacking in female; in male both fifth legs biramose,

endopods 1-segmented, right exopod 2-segmented, left

exopod with 3 segments; open ocean. _ cf 9 Valdiviella Steuer, 1904

Fifth legs uniramose in female, 3-segmented; left leg in male
biramose, exopod 3-segmented, endopod 1-segmented;

right leg uniramose, 3-segmented; open ocean.

cT 9 Undinella G. O. Sars, 1900

176. Fifth legs biramose in both sexes; in female exopods 3-seg-

mented, endopods 2-segmented; in male rami of right leg

2-segmented, of left 3-segmented; fresh water (Tasmania).

cf 9 Brunella G. W. Smith, 1909

Fifth legs biramose in female, rami 1-segmented, rudimentary;

exopods of third and fourth legs 2-segmented; rostrum

shaped like duck's bill; Antarctic plankton. 9 Pseudoothrix Brady, 1918

177. Fifth legs lacking in female; exopods of first 4 pairs of legs

2-segmented; first antenna 3-segmented; caudal rami 13

times as long as wide; open ocean 9 Morrrionilla Giesbrecht, 1891

Fifth legs lacking in female; both rami of first 4 pairs of legs

1-segmented, except fourth exopod, which is 2-segmented;

caudal rami very short; Antarctic plankton.

9 Euchaetopsis Brady, 1918

Fifth legs present in femle, uniramose and 4-segmented; basal seg-

ments of right and left legs in both sexes fused across the

midline 178

Fifth legs present in female, uniramose and 2- or 3-segmented 179

178. Fifth legs in male uniramose 4-segmented; second segment of

left leg with curved inner process (endopod?); urosome
symmetrical in both sexes; salt and brackish water.

cT 9 Heterocope G. O. Sars, 1863

Right leg in male 4-segmented, left 2-segmented, its end

segment lamelliform with 2 opposable claws; male urosome
with stout process on left side; fresh water.

cf 9 Lamellipodia Schmeil, 1897

179. Fifth legs in female 3-segmented, end segment sharply toothed;

left fifth leg in male 3-segmented, right 2-segmented; male
urosome distorted to the right; fresh water.

d' 9 Epischura Forbes, 1882 (p. 115)

Fifth legs in female 2-segmented, end segment with 2 short api-

cal spines; male unknown; second endopod with deep exca-

vation on inner margin; Antarctic plankton.. 9 Plagiopus Brady, 1918

KEY TO THE GENERA OF THE SUBORDER HARPACTICOIDA

(Again the swimming legs, especially the fifth pair, furnish the best distinctive

characters)

1. Endopod of fourth leg lacking or replaced by 1 or 2 setae 2

Endopod of fourth leg made up of 1 segment 4

Endopod of fourth leg made up of 2 segments 20

Endopod of fourth leg made up of 3 segments (see 10) 74
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2. Rami of first legs 2-segmented, endopod longer than exopod;

second, third, and fourth exopods enlarged, with stout

spines; exopod of second antenna 1-segmented; littoral, among
algae cf 9 Platychelipus Brady, 1880

Rami of first legs 3-segmented, of second legs 2-segmented, of

third and fourth legs entirely lacking; fifth legs 1-segmented;

each caudal ramus with 1 apical spine; parasitic on octopus.

9 Cholidya Farran, 1914

Rami of first legs not segmented alike 3

3. Exopods of first legs 3-segmented, endopods 2-segmented; body
segments with posterior spines; basipods not geniculate; third

and fourth endopods lacking; in brackish pools- _ 9 Nannopus Brady, 1880

Exopods of first legs 3-segmented, endopods 1-segmented; basi-

pods all geniculate; 2 rows of dorsal spines; lateral spines on

the head and first segment; muddy bottom, in algae.

9 Echinopsyllus G. O. Sars, 1909

4. Endopods of second and third legs entirely lacking; second

exopod 1-segmented, third exopod 2-segmented; fifth legs

foliaceous, 2 segmented, reduced in the male; bottom plankton.

cT 9 Laophontina Norman and Scott, 1905

Endopod of third legs 1-segmented, rudimentary 5

Endopod of third legs with 2 or more segments 16

5. First legs natatory, with setae but without terminal claws 6

First legs prehensile, armed with terminal claws 13

6. Endopods of first legs 2-segmented 7

Endopods of first legs 1-segmented 11

7. Exopods of first legs 2-segmented, as long as endopods; 2 rows

of latero-dorsal pectinate processes; fifth legs without a basal

expansion; muddy bottom, 12 fathoms-- 9 Ceratonotus G. O. Sars, 1909

Exopods of first legs 3-segmented, the same length as the endo-

pods; no pectinate processes; fifth legs with basal expansion

bearing 4 setae; littoral, Banyuls 9 Tryphoema Monard, 1926

Exopods of first legs 3-segmented, usually not same length as en-

dopods -- 8

8. Endopods of first legs longer than exopods; second, third, and
fourth endopods 1-segmented, with a single spine; segments of

fifth legs fused, with 10 setae; littoral, 6 to 20 fathoms.

cf 9 Pontopolites T. Scott, 1894

Endopods of first legs shorter than exopods 9

9. Exopods of third legs 2-segmented; fifth legs tipped with 3 spines

and a spatulate process; exopod of second antenna 1-seg-

mented, and very short; fresh water, shallows.

9 Parastenocaris Kessler, 1913 (p. 289)

Exopods of third legs 3-segmented; fifth legs with setae only 10

10. Endopods of second legs 2-segmented, of third and fourth legs

2- or 1-segmented; caudal rami widely separated; no legs

modified in male; 2 ovisacs; muddy bottoms, 30 to 40 fathoms.

c? 9 Eurycletodes (part) G. O. Sars, 1909

Endopods of second, third, and fourth legs in female 1-seg-

mented, in male, second 1-segmented, third 2-segmented,

fourth 3-segmented, the latter with a 3-barbed apical spine;

brackish pools 0^9 Itunella Brady, 1894
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11. Exopods of first legs 1-segmented; basipods elongate, genicu-

late, projecting laterally beyond body margins; distal seg-

ment of fifth legs linear, 5 setae; muddy sand, 30 fathoms.

cf 9 Anoplosotna G. O. Sars, 1911

Exopods of first legs 3-segmented; basipods not geniculate 12

12. Spines on first legs short, stout, bluntly pointed; rostrum

longer than basal segment of first antennae; caudal rami

close together; tidal pools ? Huntemannia Poppe, 1885

Spines on first legs slender, elongate, acuminate; rostrum much
shorter than basal segment of first antenna; caudal rami

widely separated; moderate depths, mud.

d^ 9 Eurycletodes (part) G. O. Sars, 1909

13. Both rami of first 4 pairs of legs 1-segniented, of equal length;

fifth legs 1-segmented, each with 2 apical setae; exopod of

second antennae 2-segmented; Antarctic plankton.

9 Microcryobius Brady, 1910

Both rami of first legs 2-segmented, endopod longer than

exopod; fifth legs 2-segmented, distal segment very small;

exopod of second antenna 1-segmented; littoral in sand.

d^ 9 Paramesochra T. Scott, 1892

Both rami of first legs 3-segmented, endopod longer than exopod 14

Rami of first legs not segmented alike 15

14. Basipods and basal endopod segment of first legs elongated;

second endopod 2-segmented, third and fourth endopods

1-segmented; segments of fifth legs fused, both sexes;

on baleen of blue whale cT 9 Balaenophilus Aurivilius, 1879

Basipods and basal endopod segment of first legs short; second

endopod segment elongated; a stout curved spine at each

posterior corner of head; littoral (New Zealand).

9 Meropia, new name for Merope ^^

15. Exopods of first legs 3-segmented, endopods 2-segmented,

longer than exopods; each fifth leg a triangular lamella, with a

stout spine and 7 setae; muddy bottom, shallow.

9 Evansula T. Scott, 1906 (p. 254)

Exopods of first legs 1-segmented, of 3 following pairs 3-seg-

mented; first endopods 2-segmented, others 1-segmented;

fifth legs 2-segmented, basal expansion without setae; beach

sands d^ 9 Einertonia, new genus (p. 256)

16. First legs prehensile, endopods much longer than exopods 17

First legs natatory, armed only with plumose setae 18

17. First endopods stout, with 1 strong apical claw; exopod of

fourth legs 2-segmented; rostrum truncate, with apical fringe

of cilia; fifth legs 2-segmented; muddy bottom, shallow.

9 Harrietella T. Scott, 1906

First endopods slender, with 2 weak apical claws; exopod of

fourth legs 3-segmented; rostrum pointed, not fringed;

fifth legs 1-segmented, 2 spines, 5 setae; muddy bottom,

shaUow S Evansula T. Scott, 1906 (p. 254)

18. Head fused with first segment, produced at its posterior corners

into long, acuminate, notched spines; similar spines on sides

of body; oyster washings (Ceylon).

9 Laophontella Thompson and Scott, 1903

No spines at posterior corners of head or on the body 19

21 The name Mtrope Thomson had been preoccupied three times.
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19. Distal segment of first endopod a little longer than proximal;

distal segments of second and third endopods three times as

long as the proximal; fresh water, brackish pools.

cf 9 Marshia Herrick, 1895 (p. 235)

Proximal segment of first endopod a little longer than distal;

segments of second and third endopods about equal in length

and very short; wet moss, woodlands (Bohemia)

c? 9 Epactophanes Mrjizek, 1894

20. Endopods of second and third legs obsolete; exopod of first legs

2-segmented; fifth legs small, foliaceous, 2-segmented; first

antennae stout, 8-segmented; muddy bottoms, shallow.

9 Leptopsyllus T. Scott, 1894

Endopods of second and third legs 1-segmented; exopod of first

legs 3-segmented; each fifth leg a 1-segmented oval lamella;

first antennae slender, 6-segmented; muddy bottoms, shallow.

9 Stenocaris G. O. Sars, 1909 (p. 286)

Endopods of second and third legs with 2 or 3 segments 21

21. Endopod of third legs made up of 3 segments 22

Endopod of third legs made up of 2 segments 29

22. Third, and often second, endopod modified for prehension, males 23

Neither second nor third endopods modified for prehension,

both sexes 27

23. Endopods of first legs 2-segmented, shorter than exopod, of

second and fourth legs 2-segmented, unmodified, of third legs

3-segmented, modified for prehension; in a holothurian.

d' Abacola C. L. Edwards, 1891

Both rami of first legs 1-segmented; exopods of second and
third legs 2-segmented, endopods 3-segmented; exopod of

fourth leg 3-, endopod 2- segmented; fifth legs lacking; littoral.

d^ Syngastes Monard, 1924

Endopods of first legs 2-segmented, much longer than exopods,

very stout and tipped with a strong claw for prehension 24

Endopods of first legs 2- or 3-segmented, as long as, or longer than,

the exopods, but natatory, slender, and armed with plumose
setae only 25

24. Caudal rami long and cylindrical, with setae as long as urosome,

first exopods usually 3-segmented; third exopods often slightly

modified; moderate depths, among algae.

d" Laophonte Philippi, 1840 Cp. 262^

Caudal rami short and lamellar, setae shorter than the rami;

first exopods always 2-segmented; third endopods only modi-
fied, exopods normal; tide pools, among algae. _ c? Asellopsis Brady, 1873

25. Both second and third endopods 3-segmented and modified for

prehension; endopod of first legs 3-segmented; exopod of

second antennae 2-segmented, 4 setae; on fresh-water plants.

cf Canthocamptus Westwood, 1836 (p. 231)

Third endopod only modified, second endopod 2-segmented, un-

modified; endopod of first legs 2-segmented; exopod of second
antennae 1-segmented 26
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26. Distal segment of fifth legs longer than wide, armed with 5

setae; inner expansion of basal segment much reduced, with

only 2 setae; bottom forms, fresh water.

cf Attheyella Brady, 1880 (p. 233)

Distal segment of fifth legs wider than long, armed with 4 setae;

inner expansion of basal segment longer than distal segment,

with 3 setae; fresh water (Peruvian Andes).

cf Qodetella Delachaux, 1918

27. Rami of first legs equal in length; endopod of second antennae

3-segmented, exopod 1-segmented; no rudiments of sixth

legs present in male; fresh water, subterranean.

cf" ? Viguierella Maupas, 1906

Endopod of first legs shorter than exopod; endopod of second

antenna 2-segmented, exopod 1-segmented; rudiments of

sixth legs present in male; in meadow moss.

cf 9 Phyllognathopus Mrdzek, 1894

Endopod of first legs longer than exopod; endopod and exopod

of second antennae each made up of 2 segments 28

28. Distal segment of fifth legs narrow-elongate, with 5 setae; inner

expansion of basal segment well developed, with 6 or more

setae; fresh water, among plants- ? Canthocamptus Westwood, 1836 (p. 231)

Distal segment of fifth legs broadly oval, with 6 setae; inner

expansion of basal segment only moderately developed, with

4 setae or less; salt water, littoral 9 Pseudodiosaccus T. Scott, 1906

29. Endopod of first legs made up of 3 segments 30

Endopod of first legs made up of 2 segments 39

Endopod of first legs 1-segmented, much reduced in size; exopod

of second antennae lacking or replaced by a seta; second and

third endopods 1-segmented; on decaying algae.

9 Eurycletodes G. O. Sars, 1909

Endopod of first legs lacking, replaced by a dagger-shaped

spine; of second and third legs 2-segmented; exopod of

second antenna 1-segmented, with 4 setae; on seaweed in

trawl net 9 Pseudocletodes T, Scott, 1893

30. First antennae 5-segmented, distal segment much longer than

the 2 preceding segments combined _ 31

First antennae 6- to 10-segmented, distal segment much
shorter than the 2 preceding segments combined 32

31. Rostrum triangular, with apical filaments; caudal rami longer

than wide, their lateral margins naked, or with a few scat-

tered hairs; shallow water (Norwegian coast).

9 Cletomesochra G. O. Sars, 1920

Rostrum semielliptical, without filaments; caudal rami as wide

as long, both lateral margins densely fringed with coarse

hairs; shallow water (Scottish seas)-. 9 Heteropsyllus T. Scott, 1894

32. Caudal rami long, narrow, and widely separated 33

Caudal rami short, broad and close together 34

33. Rami of first 4 pairs of legs slender, elongate; fifth legs enlarged

into enormous laminae, 2-segmented in female; in male small

and 1-segmented; sandy bottom, 30 fathoms.

cf 9 Pteropsyllus T. Scott, 1906

Rami of first 4 pairs of legs much widened, especially the basal

segments of endopods; fifth legs minute, 2-segmented, no

basal expansion; muddy bottom, 30-100 fathoms.

9 Cervinia Norman, 1878
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34. First antennae 9- or 10-segmented; exopod of second antenna

4-segmented; rami of first legs about equal in length and

natatory, with setae only; muddy bottom, 30-50 fathoms.

9 Neobradya T. Scott, 1892

First antennae 8-segmented, more or less fused; exopod of

second antennae 4-segmented; inner expansion of fifth legs

reduced in both sexes; fresh water cf 9 Nitocrella Chappuis, 1924

First antennae 8-segmented; exopod of second antenna 3-seg-

mented, or less 35

First antennae 6- or 7-segmented; exopod of second antenna

1-segmented 37

35. Inner expansion of basal segment of fifth legs wholly lacking,

distal segment, linear, five times as long as wide, 3 apical and

1 inner setae; pelagic, 100 fathoms 9 Eremopus Brady, 1910

Inner expansion of fifth legs well developed, distal segment

shorter 36

36. Inner expansion of fifth legs wider than distal segment, with 6

setae; distal segment twice as long as wide; 2 apical, 2 outer,

1 inner setae; fresh water, among plants. 9 Attheyella Brady, 1880 (p. 233)

Inner expansion of fifth legs a wide lamina, with 1 seta; distal

segment as wide as long, with 4 setae; exopod of second

antenna 2-segmented; pelagic (Antarctic)-- 9 Mawsonella Brady, 1918

37. Rami of first legs equal, endopod natatory; inner expansion of

fifth legs as wide as long, no longer than end segment, 4 setae,

2 spines (Suez Canal) 9 Pseudomesochra Gurney, 1927"

Endopod of first legs much longer than exopod; inner expansion

of fifth legs much longer than wide, and longer than end segment 38

38. Exopod of second antenna with 2 equal apical setae; inner ex-

pansion of fifth legs in male with 1 seta, 2 spines; end seg-

ment with 3 setae; brackish water (^9 Apsteinia Schmeil, 1894

Exopod of second antenna with 3 unequal apical setae; inner

expansion of fifth legs in male with 2 or 3 subequal setae; end

segment with 5 setae; brackish water, cf" 9 Mesoclira Boeck, 1865 (p. 237)

39. Second segment of first antenna with large spine on outer margin 40

Second segment of first antenna with setae only, no spine 41

40. Fifth legs huge unsegmented laminae, covering the eggs; each

caudal ramus with inner laminate process; apical seta en-

larged at base; muddy bottom, littoral.

d" 9 Phyllopodopsyllua T. Scott, 1906

Fifth legs normal, the 2 segments fused in female, separated in

male; caudal rami without inner processes, apical setae not

enlarged; muddy bottom, littoral cf 9 Orthopsyllus Brady, 1873

41. Each fifth leg made up of basal segment only, end segment

obsolete 42

Both segments of fifth legs present, but completely fused 45

Each fifth leg made up of 2 distinct segments, normally arranged 49

42. Rami of first legs subequal in length; body extremely elongate 43

Rami of first legs unequal in length; body moderately elongate.. _ 44

" Name preoccupied by T. Scott in 1902; changed in MS. by Querney to Nannomesochra.
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43. Fifth leg quadrangular, tipped with 8 unequal setae in fenaale,

6 in male; second exopod in male with huge apical falciform

claw; muddy sand, 20 fathoms c? 9 Cylindropsyllus Brady, 1880
Fifth leg with 3 unequal apical setae; a fourth seta attached to

outer process near the base; distal half of caudal rami abruptly

narrowed (Norwegian coast). 9 D'ArcythorapsoniaT. Scott, 1906 (p 291)

44. Endopod of first leg definitely longer than exopod; fifth leg

triangular, with a stout apical spine, 3 inner setae and 1

outer; sandy bottom, 30 fathoms. _ ? Leptastacus T. Scott, 1906 (p. 252)

Exopod of first leg longer than endopod; fifth leg with 2 large

outer spines and 6 setae in female, with 6 setae only in the

male; littoral, 20fathoms c? 9 Stenocaris G. O. Sars, 1909 (p. 286)

Exopod of first leg longer than endopod; fifth leg with 2 apical

setae in female, 4 in male; second and third endopods modi-
fied in male; brackish water, among algae cf 9 Horsiella Gurney, 1920

45. Basipods of swimming legs geniculate, projecting laterally;

body segments separated by conspicuous constrictions, often

angular; littoral, among algae cf Laophontodes T. Scott, 1894
Basipods of swimming legs neither geniculate nor projecting;

body segments not separated by conspicuous constrictions 46
46. Exopod of second antenna replaced by a seta; both third and

fourth endopods modified for prehension in male, and both
2-segmented; fresh water (Germany), cf 9 Wolterstorffia Schmeil, 1894

Exopod of second antenna 1-segmented and tipped with setae;

fourth endopods not modified in male 47

47. Setae of second legs elongated, naked, branched at tips; setae

of fifth legs greatly enlarged basally in female, but not in

male; beach sands cf 9 Quintanus, new genus (p. 258)

Setae of second and fifth legs normal, neither branched at tips

nor enlarged at base; third endopod modified in male 48

48. Endopod of second legs reaching distal end of second segment
of exopod, with 1 long apical plumose seta, 2 inner, 1 outer

naked setae (lakes in Peruvian Andes), cf 9 Godetella Delachaux, 1918
Endopod of second legs scarcely reaching proximal end of

second segment of exopod, with 2 short, equal apical and 1

outer setae, all 3 plumose; fresh or brackish water.

cf 9 Cletocamptus Schmankevitsch, 1875
49. Basipods of swimming legs geniculate, projecting beyond the

lateral margins of the body; fifth legs long and narrow 50
Basipods of swimming legs not geniculate nor projecting lat-

erally; fifth legs variously shaped 52

50. Rami of first legs subequal; body with a row of uniform, sharply

pointed lappets on each side, 1 on each segment except last

2; muddy bottom, shallow cf 9 Arthropsyllus G. 0. Sars, 1909

First endopod much longer than exopod; body without lappets;

segments of second and third endopods often indistinct.. 51

51. Body segments with rounded lateral lobes, but no spines; first

endopod with stout, curved, spinelike claw and 1 seta at the

tip; Uttoral, shallow 9 Laophontodes T. Scott, 1894

Body segments, except last 2, with curved, often branched,

denticulate spines in 6 rows, lateral and dorsal; first endopod
with 3 apical setae; muddy bottom 9 Ancorabolus Norman, 1903

Neither lateral lobes nor spines; first endopod with 4 apical

setae; end segment of fifth leg 10 times as long as wide, nar-

rowed distally; muddy bottom cf 9 Malacopsyllus G. O. Sars, 1911
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52. Exopods of first legs 1-segmented, of second, third, and fourth

legs 3-segmented; body and appendages hairy; end segment
of fifth leg five times as long as wide; littoral (Bahama Islands)

.

? Esola C. L. Edwards, 1891

Exopods of first legs made up of 2 segments 53

Exopods of first legs made up of 3 segments 58
53. First legs prehensile, one or both rami tipped with claws 54

First legs natatory, both rami tipped with plumose setae 57
54. Second leg uniramose, 2-segmented; a stout, recurved claw on

outer margin of second segment of first antenna; fifth leg

2-segmented, end segment with 3 setae; sandy bottom,

shallow 9 Pseudolaophonte A. Scott, 1896

Second leg biramose; no claw on second antennal segment 55

55. Body depressed, each segment with large lateral lamellae;

caudal rami lamellar, with rudimentary setae; exopod of

second antenna 1-segmented; littoral, often in tide pools.

9 Asellopsis Brady, 1873

Body cylindrical, not depressed, without lateral lamellae;

caudal rami also cylindrical, with well-developed setae 5G

56. Posterior corners of head produced into spines; basal segment
of first antenna elongate, with a spine at its inner distal

corner; sandy bottom, shallow 9 Paramesochra T. Scott, 1892

No spines at posterior corners of head, or on inner margin of

basal antennal segment, but sometimes on outer margin of

second segment; littoral, among algae.

9 Laophonte Phihppi, 1840 (p. 262)

57. Body cylindrical; first antenna 8-segmented; second antenna
with 3-segmented endopod and 2-segmented exopod; end
segment of fifth leg with 3 apical spines; wet moss in forest.

cf 9 Maraenobiotus MrJlzek, 1894

Body cylindrical; first antennae 4-segmented; second antennae
with 2-segmented endopod and 1-segmented exopod; end
segment of fifth legs with 4 setae; muddy bottoms.

9 Sarsocletodes Wilson, 1924 ^s

58. Exopod of second antennae lacking or replaced by a seta 59

Exopod of second antennae made up of a single segment 60

Exopod of second antennae made up of 2 segments 73

Exopod of second antennae 3-segmented, endopod also 3-seg-

mented; end segment of fifth legs 3-lobed, each lobe with a

seta; basal expansion with 4 setae; sifted from dredgings.

9 Pseudozosime T. Scott, 1912

59. Endopod of first leg twice as long as exopod; end segment of

fifth leg as wide as long, with 3 apical setae; first antennae

7-segmented; littoral, moderate depths 9 Leptopontia T. Scott, 1902

Exopod of first leg longer than endopod; end segment of fifth

leg four times as long as wide, with 5 setae; first antennae

5-segmented; muddy bottom, shallow 9 Cletodes Brady, 1872

Rami of first leg equal or subequal; end segment of fifth leg

twice as long as wide, with 5 setae; first antennae 6-seg-

mented; muddy bottoms cf 9 Eurycletodes (pars) Sars, 1909

60. First legs prehensile, one or both rami tipped with spines 61

First legs natatory, both rami tipped with plumose setae 66

" A name to replace Sars's Pseudodelodes, which had been preoccupied.
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61. Basal segment of first antenna nearly as long as remaining
segments combined, a stout spine at its outer corner; endopod
of second antenna 3-segmented; muddy bottom, shallow.

cT 9 Tetragoniceps Brady, 1880

Basal segment of first antenna short and without a spine 62

62. Terminal segment of fifth leg two to four times as long as wide 63

Terminal segment of fifth leg nearly as wide as long, or wider 64

63. Caudal rami lamellar, twice the length of the anal segment,

three times as long as wide, closely juxtaposed; apical setae

short and rudimentary; muddy bottom, shallow.

? Laophontopsis G. O. Sars, 1908

Caudal rami cylindrical, no longer than anal segment, twice as

long as wide, widely separated; apical setae long, stout, and
well developed; moderate depths, among algae.

9 Normanella Brady, 1880

64. Proximal segment of second antenna distinctly divided, the

exopod attached to the end of the basal portion; fifth legs

small, wider than long; Httoral 9 Leptocaris T. Scott, 1899

Proximal segment of second antenna divided, exopod attached

to end of distal portion; fifth legs as long as wide; oyster

washings 9 Ceyloniella Thompson and Scott, 1903

Proximal segment of second antenna not divided, the exopod
attached to its outer margin 65

65. Endopod of first legs longer than exopod; caudal rami as wide as

long and widely separated; segments of fifth leg separated in

male; brackish pools, ditches cf 9 Mesochra Boeck, 1865 (p. 237)

Exopod of first legs longer than endopod; caudal rami longer

than wide and close together; segments of fifth leg fused in

the male; littoral, surface tow cf 9 Lourinia Wilson, 1924

66. Terminal segment of fifth legs two to eight time as long as wide 67

Terminal segment of fifth legs as wide as long or wider 70

67. Exopods of first legs longer than endopods; distal endopod seg-

ment longer than proximal; caudal rami five times as long

as wide, with 6 setae; muddy bottom 9 Mesocletodes G. O. Sars, 1909

Exopods of first legs longer than endopods; distal endopod seg-

ment longer than proximal; caudal rami as wide as long,

each with 2 setae; marine, Banyuls 9 Nannopodella Monard, 1928

Rami of first legs subequal; endopod segments in first 3 pairs of

legs also about equal; caudal rami as wide as long, with 1

spine and4 setae; beach sands 9 Paraleptastacus, new genus (p. 248)

Rami of first legs subequal; distal endopod segments in first 3

pairs of legs twice as long as proximal 68

68. Rami of second and third legs subequal; first antennae 5-seg-

mented in female, 7-segmented in male: exopod of second
antenna with 1 apical and 1 lateral seta; muddy bottom,

shallow c? 9 Enhydrosoma Boeck, 1872

Exopod of second and third legs much longer than endopod 69
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69. End segment of fifth legs linear, eight times as long as wide,

with 2 unequal apical, and 2 outer setae; basal expansion

with but 1 seta; muddy bottom 9 Leptocletodes G. O. Sars, 1920

End segment of fifth legs stout, twice as long as wide, with 2

equal apical, 1 outer, and 1 inner setae; basal expansion with

5 setae; stomach of shad 9 Leimia Willey, 1923

End segment of fifth legs three times as long as wide, with 2

unequal apical setae; basal expansion elongate, with 1 apical

and 3 inner setae; fresh water (Amu River).

(f 9 Liranocletodes Borutzky, 1926

70. Exopod of first legs definitely longer than endopod 71

Rami of first legs subequal, third leg modified in male 72

Rami of first legs subequal; none of the legs modified in male;

endopod segments of first 4 pairs of legs subequal in length;

beach sands cf Paraleptastacus, new genus (p. 248)

71. Segments of second, third, and fourth endopods subequal; basal

expansions of fifth legs not reaching the midline, each with

4 very unequal setae; muddy bottom. 9 Hemimesochra G. O. Sars, 1920

Distal segments of second, third, and fourth endopods two to

four times as long as proximal; basal expansions of fifth legs

fused, each with 5 setae; muddy bottom 9 Rhizothrix Brady, 1875

72. Segments of second, third, and fourth endopods subequal,

tipped with short and very weak setae; fifth legs small and
armed with very short setae; shallow lakes, fresh water.

cf 9 Moraria T. Scott, 1893

Distal segments of second, third, and fourth endopods longer

than proximal, with long, slender setae; fifth legs large and

armed with long setae; shallow lakes, fresh water.

cf 9 Attheyella Brady, 1880 (p. 233)

73. Rostrum large and broad; metasome twice as wide as urosome,

with epimeral plates; basal segment of first endopod wider

than distal; muddy bottom, shallow.. 9 Stenheliopsis G. 0. Sars, 1906

Rostrum small and narrow; metasome passing insensibly into

urosome, without epimeral plates; segments of first endopod

of equal width; muddy bottom, shallow.

9 Pseudomesochra T. Scott, 1902

74. Each ramus of first legs with but a single segment 75

Each ramus of first legs with 2 or 3 segments 76

75. Exopods of second and third legs 3-segmented; exopod of

second antennae 2-segmented, tipped with 4 unequal setae;

first antennae made up of 8 segments; littoral, sandy bottom.

cf 9 Tegastes Norman, 1903

Exopods of second and third legs 2-segmented; exopod of

second antenna 1-segmented tipped with 2 equal setae; first

antennae made up of 6 or 7 segments; littoral, sandy bottom.

cf 9 Parategastes G. O. Sars, 1904 (p. 194)

76. Endopod of first legs made up of 2 segments 77

Endopod of first legs made up of 3 segments 121

77. Exopod of first legs made up of 2 segments, rarely of 1 segment 78

Exopod of first legs made up of 3 segments 83
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78. First legs natatory, with setae, endopod segments in male at

right angles to each other; segments of fifth legs fused into a

broad lamina; pelagic, surface tow cf 9 Euterpina Norman, 1903

First legs prehensile, one or both rami armed with claws; fifth

legs of usual pattern, with 2 distinct segments 79

79. Exopod of first legs shorter than endopod, rarely 1-segmented 80

Exopod of first legs longer than endopod, always 2-segmented 81

80. Exopod of second antenna 2-segmented; exopod of first legs

2-segmented; basal expansion of fifth legs as long as end seg-

ment, with spinelike setae; littoral, tide pools.

cT 9 Pseudothalestris Brady, 1883 (p. 210)

Exopod of second antenna 3-segmented; exopod of first legs

1-segmented; end segment of fifth legs longer than basal

expansion, with plumose setae; littoral, shallow water.

c?" 9 Parawestwoodia Sharpe, 1910

81. Body strongly depressed, most segments with lateral lamellae 82

Body cylindrical, without lamellae; metasome passing insensi-

bly into urosome; spines on second antennae and legs not

pectinated (Antarctic Ocean) 9 Perissocope Brady, 1910

82. Fifth segment abruptly narrowed, without lateral plates;

spines on second antennae and legs pectinated; exopod of

second antenna 2-segmented, 6 setae; littoral, in algae.

d^ 9 Zaus Goodsir, 1845 (p. 190)

Fifth segment as wide as fourth, with lateral plates; spines on

second antennae and legs not pectinated; exopod of second

antenna 1-segmented, with 2 setae; beach sands.

cf 9 Zausodes, new genus (p. 187)

83. One or both rami of first legs conspicuously broadened or mod-
ified 84

Neither ramus of first legs much broadened or specially modified 96

84. Fifth legs composed of a single segment 85

Fifth legs of the usual form, 2 distinct segments 88

85. Endopod of first legs broadened, exopod normal, both natatory;

central body segments produced laterally into long sickle-

shaped lamellae; possibl}' parasitic.

9 Megarthrum Norman and Scott, 1906

First legs only slightly broadened, but considerably modified

for prehension ; central body segments without lateral lamellae 86

86. Body much swollen anteriorly, narrowed posteriorly; first

antennae 5- or 6-segmented, with process on second segment;

exopod of second antenna lacking 87

Body elongate, nearly the same diameter throughout; first

antennae 8-segmented, no process on second segment; exopod

of second antenna 1-segmented, 3 setae; parasitic on land

crabs cf Cancrincola Wilson, 1913

87. Second antennae straight, not enlarged at tip; segments of fifth

legs fully fused, end segment with 4, basal segment with 3,

plumose setae; in a holothurian 9 Abacola C. L. Edwards, 1891

End segment of second antenna turned at right angles and
enlarged at tip; segments of fifth legs fused, each with 1 or 2

small spinules; littoral, among algae. cT 9 Metis Philippi, 1843 (p. 305)
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88. Exopod of second antenna made up of a single segment 89

Exopod of second antenna made up of 2 segments 91

Exopod of second antenna made up of 3 segments 93

89. Neither ramus of first legs broadened, endopod tipped with

stout claw, hooked at the tip; basal expansion of fifth leg

large, with 4 setae; parasitic on land crabs-- ? Cancrincola Wilson, 1913

One or both rami of first legs much broadened 90

90 Both rami of first legs broadened; caudal rami lamellate, with

weak setae; fifth legs without basal expansion, end segment

lanceolate; littoral, among algae cf 9 Porcellidium Claus, 1860

First endopod broadened, exopod normal; caudal rami cyUndri-

cal with well developed setae; fifth legs with large basal

expansion; Httoral, among algae c? ? lalysus Brian, 1927

91. Body strongly depressed, all but last 2 segments with lateral

lameUae; first exopod longer than the endopod 92

Body strongly depressed, metasome and genital segments with

angular lamellae; first endopod much longer than exopod,

broadened; muddy bottom, fiords 9 Idyella G. O. Sars, 1905

Body little depressed, second, third, and fourth segments only

with lamellae; rami of first legs equ&l, both widened; fifth legs

long and narrow; brackish pools, in algae.

cf 9 Chappaquiddicka, new genus (p. 198)

92 Every body segment with anastomosing chitin bands and dorsal

projections on midline; corners of genital segment reaching

caudal rami; littoral, sandy bottom d" 9 Peltidium Philippi, 1839

Body segments without chitin bands or dorsal projections;

corners of genital segment scarcely reaching basal abdommal

segment; washed from dredgings 9 Eupeltidium A. Scott, 1909

93. Proximal segment of first endopod longer than entire exopod;

rostrum not visible dorsally

Proximal segment of first endopod much shorter than exopod;

rostrum large and conspicuous in dorsal view 95

94 Fifth segment but little narrower than fourth; caudal setae

very short; basal segment of fifth legs without outer process;

first antenna 7-segmented; littoral (New Zealand).

cf 9 Xouthous Thomson, 1883

Fifth segment abruptly narrowed to half the width of fourth;

caudal setae long; fifth legs with large outer process; first

antenna with 9 segments; littoral (Kerguelen Island).

9 Machairopus Brady, 1883

95 Distal segment of first endopod half as long as basal, with 2

unequal terminal spines; metasome more than twice as wide

as urosome; muddy bottom 9 Dactylopodopsls G. O. Sars, 1911

Distal segment of first endopod twice as long as basal, with 3

apical setae; metasome little wider than urosome; second leg
, ,„^,

modified in male; muddy bottom c?' 9 Danielssenia Boeck, 1873
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96. Fifth legs made up of from 2 to 4 segments 97

Fifth legs made up of a single segment 119

Fifth legs obsolete or represented by a seta 120

Fifth legs unknown; first antennae 9-segmented, laminate,

without a sensory filament; second endopod 3-segmented,

armed with spines and plumose setae; pelagic (Antarctic

Ocean) 9 Dactylopina Brady, 1910

Fifth legs unknown; first antennae 10-segmented, cylindrical,

with a sensory filament; second endopod 1-segmented,

armed with setae, no spines; littoral (New Zealand).

9 Flavia Brady, 1899

97. Fifth legs made up of 4 segments, males 98

Fifth legs made up of 3 segments, males 99

Fifth legs made up of 2 segments, both sexes 100

98. Middle segment of first exopod much the longest; third endopod

modified for prehension; exopod of second antennae 2-seg-

mented, armed with 6 setae; littoral, among algae.

d^ Microthalestris G. O. Sars, 1905 (p. 204)

The 3 segments of first exopod subequal; third endopod not

modified for prehension; exopod of second antenna 3-seg-

mented and armed with 5 setae; oyster washings (Ceylon).

cf Parastenhelia Thompson and Scott, 1903

99. First legs prehensile; second basipod longer than the 2-seg-

mented endopod; middle exopod segment longer than the

first and third segments combined; littoral, shallow water.

(^ Eupelte Claus, 1860

First legs natatory; second basipod not lengthened; the 3 exopod

segments about the same length; caudal rami very long and

narrow; muddy bottom, shallow cf Herdmania Thompson, 1893

100. Fifth legs linear, basal segment without inner expansion 101

Fifth legs stout, basal segment with inner expansion 105

101. Body depressed; metasome and genital segments with lamellae

and dorsal projections; first endopods widened, shorter than

exopods; littoral, sandy bottom cf ? Peltidium Philippi, 1839

Body depressed; metasome and genital segments with lamellae

without projections; both rami of first legs widened, exopods

the shorter; muddy bottom, shallow 9 Idyella G. 0. Sars, 1905

Body depressed; metasome and genital segments with lamellae,

without projections; neither ramus of first legs widened 102

Body cylindrical, without lamellae or projections 103

102. Rami of first legs subequal; middle segment of first exopod

three times as long as end segment, the latter natatory,

with setae; dredge washings cT 9 Paralteutha T. Scott, 1912

First exopod more than twice as long as endopod, its middle

segment five times as long as end segment, the latter pre-

hensile, with claws; littoral, muddy bottom 9 Eupelte Claus, 1860

103. Caudal rami 15 times as long as wide; the 3 segments of first

exopod about the same length; first legs natatory, with

setae; muddy bottom, shallow 9 Herdmania Thompson, 1893

Caudal rami as wide as long; end segment of first exopod

shorter than either of the 2 other segments 104
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104. First exopod much longer than endopod; exopod of second

antennae 1-segmented; basal segments of fifth legs reaching

midline, not expanded; Httoral ? Fultonia T. Scott, 1902

First endopod a Uttle longer than exopod; exopod of second

antennae 4-segmented; basal segments of fifth legs narrow,

not reaching midline; littoral, among algae.. 9 Tisbella Gurney, 1927

105. The 2 segments of fifth legs completely fused 106

The 2 segments of fifth legs distinctly separated 107

106. Caudal setae as long as the body; second endopod considerably

longer than exopod; all the legs tipped with very long

plumose setae; sandy mud, shallow ? Psammis G. O. Sars, 1910

Caudal setae half as long as body, or less; second endopod

much shorter than exopod; all exopod setae with plumes at

their tips; littoral, muddy bottom.. 9 Sigmatidium Giesbrecht, 1881

107. Exopod of second antenna made up of 3 distinct segments 108

Exopod of second antenna made up of 2 distinct segments 112

Exopod of second antenna made up of a single segment.. 115

Exopod of second antenna entirely lacking; basal expansion of

fifth legs with 4 setae in female, 2 in male; end segment

Unear, 6 setae; pelagic cf 9 Macrosetella A. Scott, 1909 (p. 281)

108. Endopod of second antenna 3-segmented, with a distinct

basipod to whose outer distal corner the exopod is attached 109

Endopod of second antenna 2-segmented, without a basipod,

exopod attached to side of proximal endopod segment 110

109. Rami of first legs natatory and subequal in length; distal

segment of fifth legs as wide as long, with 4 setae; rostrum

short and blunt, muddy bottom, shallow c? 9 Zosime Boeck, 1872

Rami of first legs prehensile, endopod much longer than

exopod; distal segment of fifth legs three times as long as

wide, with 6 setae; oyster washings (Ceylon).

cf 9 Parastenhelia Thompson and Scott, 1903

110. Rostrum entirely lacking; end segment of fifth leg projecting

laterally, the same width throughout, 3-lobed at tip, each

lobe with 1 seta; littoral, in algae 9 Halophytophilus Brian, 1918

Rostrum present and well developed; distal segment of fifth

leg not the same width throughout HI
111. Rostrum notched near tip on either side; distal segment of

fifth leg narrowed at base, widest at tip, longer than basal

expansion; muddy bottom cf 9 Stenhelia Boeck, 1864 (p. 228)

Rostrum smoothly rounded, no notches; distal segment of

fifth leg widest at base, narrowed at tip, shorter than basal

expansion; brackish mouths of rivers.- cf 9 Danielssenia Boeck, 1873

112. Endopod of second antenna 3-segmented; endopods of second

and third legs 2-segmented; body very long, narrow, and of

uniform width throughout; sandy bottom, shallow.

cf 9 Leptomesochra (part) G. O. Sars, 1911

Endopod of second antenna 3-segmented; endopods of second

and third legs 3-segmented; body not of uniform width but

apparently 3-parted; Httoral (Mediterranean).

9 Peltthestris Monard, 1924

Endopod of second antenna 2-segmented; endopods of second

and third legs 3-segmented, 2 distal segments of second legs

sometimes fused 113

71937—32 38
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113. Rami of first legs narrow cylindrical; middle segment of first

exopod but little longer than wide; urosome fully as wide as

metasome; moderate depths cT 9 Schizopera G. O. Sars, 1905

Rami of first legs broadened into laminae; middle segment of

first exopod little longer than wide; metasome twice as

wide as urosome; moderate depths, among algae.

& 9 Dactylopodella G. 0. Sars, 1906

Rami of first legs of normal width; middle segment of first

exopod much longer than wide; second endopod always

3-segmented 114

114. Middle segment of first exopod twice as long as wide; meta-

some much wider than urosome; end segment of fifth legs

ovate, with 6 setules; washed from dredgings.

? Eudactylopus A. Scott, 1909

Middle segment of first exopod four to six times as long as

wide; urosome nearly as wide as metasome; end segment of

fifth legs tetragonal, 8 setae; littoral, among algae.

d^ ? Microthalestris G. O. Sars, 1905 (p. 204)

115. Stout anterior spines on second segment of first antenna; 1 or

2 apical caudal setae enlarged at base; fourth legs tipped

with setae only; littoral, among algae. _ cf 9 Bradyellopsis Brian, 1924

No spines on second segment of first antennae; outer caudal

setae transformed into acuminate stylets; fourth leg with a

stylet and a seta; beach sands cf 9 Goffinella, new genus (p. 260)

No spines on first antennae; caudal setae not enlarged or

modified 116

116. Endopods of second and third legs 2-segmented, of fourth legs

3-segmented; forehead without lenses; sandy bottom,

shallow water cf 9 Leptomesochra G. O. Sars, 1911

Endopods of second legs 2-segmented, of third and fourth legs

3-segmented; forehead with 2 conspicuous lenses; pelagic,

at surface cf 9 Miracia Dana, 1846 (p. 284)

Endopods of second, third, and fourth legs 3-segmented 117

117. Exopods fringed with stout spinules; apical setae exceptionally

long; rami of first legs subequal; fifth legs large, with stout

setae; littoral, among algae cf 9 Psyllocamptus T. Scott, 1899

Exopods fringed with hairs, no spinules; apical setae of nor-

mal length; rami of first legs unequal 118

118. First antenna 4-segmented; fifth legs diminutive, with weak

setae; rows of small spinules across ventral surface of the

abdominal segments; littoral cf Sigmatidium Giesbrecht, 1881

First antenna 8-segmented; fifth legs large and broad, with

enlarged setae; no spinules across ventral surface of ab-

dominal segments; pelagic, surface tow. 9 Tydemanella A. Scott, 1909

First antennae 9-segmented; fifth legs very large and broad,

with minute setae; second endopod 2-segmented in male;

no ventral spinules on the abdomen; muddy bottoms.

cf 9 Plesiothalestris Brian, 1928
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119. First exopod 3-segmented, prehensile, endopod 2-segmented,

natatory; each fifth leg 1 spiniform segment, with short

apical claw and 6 lateral setae; pelagic, surface tow.

9 Parapeltidium A. Scott, 1909

First exopod 3-segmented, endopod 2-segmented, both nata-

tory; each fifth leg a rounded lamina, wider than long, with

6 marginal setae, but no claw; muddy bottom, shallow water.

cf 9 Stenheliopsis G. O. Sars, 1906

First exopod 3-segmented, endopod 2-segmented, both pre-

hensile; each fifth leg a transverse plate, with 4 setae; rudi-

ments of sixth legs present; muddy bottom, shallow water.

cf Stenhelia Boeck, 1864 (p. 228)

120. Exopod of second antenna 1-segmented; terminal claw of

second maxilla large and stout; fifth legs obsolete, each

replaced by' 2 or 3 small setae; pelagic, 50 fathoms.

9 Metaphroso Brady, 1910

Exopod of second antenna 2-segmented; terminal claw of

second maxilla weak; each fifth leg replaced by a minute

pointed tubercle without setae; muddy bottom, shallow

water 9 Campella Wilson, 1924

121. Exopod of first legs with 1 or 2 segments 122

Exopod of first legs always with 3 segments 126

122. Exopods of first legs definitely longer than endopods 123

Endopods of first legs definitely longer than exopods 124

123. Body not depressed; no lateral epimeral plates; second endo-

pod and third exopod modified in male; no ciliated spines

on appendages; littoral, among algae.

cf 9 Harpacticus Mikie Edwards, 1838 (p. 181)

Body strongly depressed; metasome and urosome with lateral

epimeral plates; ciliated spines on second antennae and
swimming legs; littoral, among algae. _ cf 9 Zaus Goodsir, 1845 (p. 190)

124. Basal segment of first endopod longer than 2 distal segments

combined 125

Basal segment of first endopod much shorter; first exopod
1-segmented; end segment of fifth legs four to eight times

as long as wide, with 5 setae; pelagic, surface tow.

cf 9 Clytemnestra Dana, 1847 (p. 292)

125. Basal segment of first endopod much widened and flattened;

distal segment with 2 apical spines; end segment, fifth leg,

shorter than basal expansion; littoral, tide pools.

cf Pseudothalestris Brady, 1883 (p. 210)

Basal segment of first endopod not widened or flattened; distal

segment with 1 apical spine; end segment, fifth leg, longer

than basal expansion; littoral, among algae.

9 Diarthrodes Thomson, 1883
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126. Fifth legs made up of 3 segments 127

Fifth legs made up of 2 segments, of the usual form 128

Fifth legs made up of 2 segments but falciform; basal segment
without inner expansion and outer process; body usually

depressed; Httoral, among algae. __ cf 9 Alteutha Baird, 1845 (p. 192)

Fifth legs made up of 2 segments but completely fused; anal
operculum finely ciUated; segments of first endopod equal;

caudal rami as long as anal segment; fresh water, Serbia.

9 Ceuthonectes Chappuis, 1924

Fifth legs made up of a single segment, often rudimentary 174

Fifth legs entirely lacking; rami of first 4 pairs of legs 3-seg-

mented; second antennae 2-segmented, exopod obsolete;

first antennae 8-segmented; littoral, muddy bottom.

9 Aenippe Philippi, 1843

127. First antenna 10-segmented; head with 6 long pectinated

spines; both rami of the second antennae 4-segmented;

caudal setae longer than body; pelagic, 2,200 fathoms.

9 Pontostratiotes Brady, 1883

First antennae 16-segmented; head without spines; endopod
of second antennae 4-segmented, exopod 6-segmented;

caudal setae half as long as body; littoral, muddy bottom.

cf 9 Misophria Boeck, 1864

128. Terminal segment of fifth legs 3-lobed, each lobe with a large

plumose seta, basal expansion with 2 similar setae 129

Terminal segment of fifth legs not 3-lobed, basal expansion

usually with more than 2 setae 131

129. Rostral plate ver}^ small; exopod of second antenna attached

to basal segment of endopod; anal abdominal segment with

2 stout dorsal claws; beach sands. cT 9 Arenosetella, new genus (p. 178)

Rostral plate very large; exopod of second antenna attached

to side of second endopod segment; anal abdominal segment
without dorsal claws; littoral, muddy bottom.

9 Ectinosomella G. O. Sars, 1911

Rostral plate medium, but conspicuous; exopod of second

antenna attached to basal endopod segment; anal segment
without claws 130

130. Terminal segment of fifth leg as wide as long; caudal rami

usually shorter than anal segment; exopod of second

antenna always 3-segmented; muddy bottom, shallow.

& 9 Ectinosoma Boeck, 1864 (p. 173)

Terminal segment of fifth leg much longer than wide; caudal

rami longer than anal segment; exopod of second antenna

often 2-segmented; muddy sand, shallow.

cf 9 Pseudobradya G. O. Sars, 1904
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131. Terminal segment of endopods of second legs enormously

lengthened; basal expansion of fifth leg very narrow and

tipped with 1 seta; littoral, among algae.

d^ ? Longipedia Claus, 1863 (p. 170)

Second endopod not lengthened; basal expansion of fifth leg

wide, with several setae; first antennae 17-segmented, basal

segments enlarged; pelagic, surface tow.

9 Benthomesophria G. O. Sars, 1909

Second endopod not lengthened; basal expansion of fifth leg

very short, with 5 setae; first antennae 5-segmented, long

aesthetask on third segment; marine, Banyuls.

9 Tisemus Monard, 1928

Second endopod not lengthened; first antennae 6- to 9-seg-

mented 132

132. One or both rami of first legs prehensile, armed with claws 133

Both rami of first legs natatory, armed with plumose setae 160

133. Exopods of first legs distinctly longer than endopods 134

Endopods of first legs distinctly longer than exopods 135

Rami of first legs equal or subequal 155

134. Exopod of second antenna 4-segmented; exopod of first legs

tipped with 5 or 6 short curved claws, subequal; fifth legs

small, not reaching ovisac; littoral, brackish pools.

cf 9 Tigriopus Norman, 1868

Exopod of second antenna 2-segmented; exopod of first legs

tipped with 2 or 3 long unequal claws; fifth legs large, often

covering the ovisacs; littoral, among algae.

cf 9 Thalestris Claus, 1863 (p. 201)

Exopod of second antenna 2-segmented; exopod of first leg

tipped with 4 subequal curved claws; fifth legs small; first

antennae 7-segmented; Lake Baikal cf 9 Harpacticella Sars, 1908

135. Metasome passing insensibly into urosome; basal segment of

first endopod usually longer than entire exopod 136

Metasome abruptly narrowed at fifth segment; basal segment

of first endopod longer than entire exopod 140

Metasome abruptly narrowed at fifth segment; basal segment

of first endopod not longer, usually shorter, than exopod 142

136. Exopod of second antenna 2-segmented, distal segment the

longer; distal segment of fifth legs usually with 6 unequal

setae, basal expansion with 4 setae; moderate depths.

cf 9 Schizopera G. O. Sars, 1905

Exopod of second antenna made up of a single segment 137

Exopod of second antenna 2-segmented, proximal segment the longer. _ 138

Exopod of second antenna 3-segmented, middle segment very short 139

137. First antennae of female straight; end segment of second

endopod with 1 inner and 2 apical setae, and 1 apical spine;

rostrum obsolete; httoral, among algae. & 9 Ameira Boeck, 1865 (p. 244)

First antennae of female geniculate at third segment; end

segment of second endopod with 2 inner, 2 apical setae, 1

spine; rostrum large; parasitic on a worm.
9 Nitocrameira Liddell, 1912

First antennae of female geniculate at second segment; end
segment of second endopod with 2 inner, 1 apical setae, 1

spine; rostrum short and blunt; muddy bottoms.

cf 9 Diosaccopsis Brian, 1925
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138. Caudal rami as wide as long, their apical setae as long as uro-

some; end segment of fifth legs three times as long as wide,

with 5 setae; littoral, among algae. -cf 9 Ameiropsis G. O. Sars, 1907

Caudal rami six to ten times as long as wide, their apical setae

as long as entire body; end segment, fifth legs, five to nine

times as long as wide; muddy bottom, shallow.

cf 9 Stenocopia G. O. Sars, 1907

139. End segment of second endopod with 1 inner, 2 apical setae,

1 apical spine, much modified in male; basal expansion of

fifth leg large; littoral, among algae.

cf 9 Amphiascus G. O. Sars, 1905 (p. 215)

End segment of second endopod with 3 inner and 3 apical setae,

no apical spine; basal expansion of fifth leg obsolete, end
segment elongate; pelagic, surface tow 9 Eremopus Brady, 1910

140. Basal segment of first endopod triangular, half as wide as long;

exopod natatory; fifth legs of medium size, end segment
with 5 or 6 setae; among algae cf 9 Idomene Philippi, 1843

Both rami of first legs prehensile, basal segment of endopod
three to five times as long as wide 141

141. Exopod of second antenna 3-segmented, 7 setae; inner seta of

first endopod at center of basal segment; fifth legs with

transverse chitin ribs; littoral, among algae.

9 Dactylopusia Norman, 1903 (p. 206)

Exopod of second antenna 1-segmented, 4 setae; inner seta of

first endopod at tip of basal segment; fifth legs without

transverse chitin ribs; littoral, among algae

cT 9 Diosaccus Boeck, 1872 (p. 213)

Exopod of second antenna 1-segmented, 3 setae; inner seta of

first endopod at base of basal segment; fifth legs without

transverse ribs; littoral, among a]gae__ 9 Dactylopusioides Brian, 1928

142. Middle segments of second, third, and fourth endopods each

with 2 setae 143

Middle segments of second, third, and fourth endopods each

with 1 seta 146

Setae on middle segments of second, third, and fourth

endopods not uniform 150

143. Basal segment of first endopod shorter than 2 distal segments

combined; metasome depressed; spines of first exopods

with tufted cilia; littoral and pelagic, d^ 9 Tisbe Lilljeborg, 1853 (p. 195)

Basal segment of first endopod longer than 2 distal segments

combined; no tufted cilia on spines of first exopods 144

144. Endopod of second legs 1-segmented, but longer than entire

exopod, with 1 seta on each side near the base and 2 inside

near the tip; among algae 9 Flavia Brady, 1899

Endopod of second legs normal, 3-segmented 145

145. Spines on end segments of first legs long, nearly straight, and
fimbriated, the rami themselves neither widened nor flat-

tened; littoral, shallow 9 Idyanthe G. O. Sars, 1909

Spines on end segments of first legs short, curved, and pulvil-

liform, the rami themselves considerably broadened and

flattened; littoral, among algae 9 Scutellidiiim Claus, 1866
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146. Basal segment of first endopod shorter than 2 distal segments

combined; rostrum lacking; body cylindrical, stout; caudal

rami short, wide; muddy bottom, shallow. _ 9 Sarsameira Wilson, 1924

Basal segment of first endopod longer than 2 distal segments

combined; rostrum present; second endopod not modified

in male 147

147. Caudal rami 10 to 20 times as long as wide; rami of swimming
legs long and slender; basipods often geniculate, projecting

laterally; muddy bottom, shallow cf ? Stenocopia G. O. Sars, 1905

Caudal rami only one to five times as long as wide 148

148. Exopod of second antenna 1-segmented; terminal segment

of second endopod with 1 inner, 2 apical setae and 1 apical

spine 149

Exopod of second antenna 2-segmented; end segment of sec-

ond endopod with 2 inner, 2 apical setae, 1 apical spine;

caudal rami as wide as long, and blunt; littoral, among algae.

cf ? Ameiropsis G. O. Sars, 1907
149. Middle segment of first exopod without inner seta; anal

operculum and anal segment with smooth margins; second

maxillae with 1 inner lobe; littoral, among algae.

cT 5 Ameira Boeck, 1865 (p. 244)

Middle segment of first exopod with inner seta; anal opercu-

lum and anal segment with spiny margins; second maxillae

with 2 inner lobes; littoral, among algae.

(? ? Nitocra Boeck, 1865 (p. 240)

150. Middle segment of second endopod with 1 seta, of third and
fourth endopods each with 2 setae; second endopod con-

spicuously modified in male; littoral, tide pools.

cf Dactylopusia Norman, 1903 (p. 206)

Middle segment of second and third endopods with 2 setae,

of fourth endopod with a single seta 151
Middle segment of second endopod with 2 setae, of third and
fourth endopods each with a single seta 153

151. End segment of fifth legs long and narrow; body short,

depressed; rostrum much reduced; exopod of second
antennae 3- or 4-segmented; littoral, moderate depth.

9 Idyanthe G. O. Sars, 1909
End segment of fifth legs fohaceous, short and wide; body

stout and compressed laterally; second endopods modified
in male 152

152. Exopod of second antenna 1-segmented; metasome com-
pressed, but much wider than urosome; segments of fifth legs

fused in male, separate in female; littoral, among algae.

cf Diosaccus Boeck, 1872 (p. 213)

Exopod of second antenna 3-segmented; metasome but little

wider than urosome; segments of fifth legs separated in both
sexes, very wide; moderate depths, among algae.

cf Amphiascus G. O. Sars, 1905 (p. 215)
153. Caudal rami narrow, elongate, and widely divergent; body

also elongate and subcylindrical; urosome fully as wide as

metasome; pelagic, surface tow.

cf 9 Halithalestris G. O. Sars, 1905 (p. 202)
Caudal rami short, stout, and parallel 154
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154. Rostrum triangular, as wide as long; body stout and pyriform;

end segment of fifth leg reaching its entire length beyond
basal expansion; muddy bottom, shallow.

cf 9 Stenhelia Boeck, 1864 (p. 228)

Rostrum narrow, longer than wide; body slender, cylindrical;

end segment of fifth leg reaching but little beyond its basal

expansion; littoral, among algae cf ? Parathalestris Brady, 1873
Rostrum obtuse, wider than long; body broad, depressed;

end segment of fifth leg reaching two-thirds beyond
basal expansion, with 4 setae; littoral, in sand.

cf ? Machairopus Brady, 1883

155. Fifth legs of female enormous, entirely covering ovisac, of

male smaller, basal expansion slight, armed with 2 unequal

setae; littoral, among algae cf ? Phyllothalestris G. O. Sars, 1905

Fifth legs of female large, but covering only proximal end of

ovisac, of male small, basal expansion armed with 3 setae 156

156. Body strongly depressed, shield-shaped; no rostrum; end
segment of fifth leg three times as long as wide; caudal rami

wider than long; moderate depths cf 9 Amenophia Boeck, 1865

Body not shield-shaped; rostrum present; end segment of

fifth legs fohaceous in female, twice as wide as long in male 157

157. Caudal rami narrow, four times as long as wide, divergent,

without lateral setae; body subcylindrical and large;

pelagic, surface tow cf 9 Halithalestris G. O. Sars, 1905 (p. 202)

Caudal rami not more than twice as long as wide, and parallel,

with lateral spines or setae •_ 158

158. Exopod of second antenna 3-segmented; rostrum prominent

and mobile; caudal rami twice as wide as long; second endopod
modified in the male; moderate depths, among algae.

cf 9 Rhynchothalestris G. O. Sars, 1905

Exopod of second antenna 2-segmented; rostrum smaller, but

mobile; caudal rami as long as wide or longer 159

Exopod of second antenna 1-segmented; rostrum very small,

immobile; caudal rami little wider than long; second endo-

pod not modified in male; littoral, among algae.

d" 9 Nitocra Boeck, 1865 (p. 240)

159. Body slender, compressed laterally, urosome nearly as wide as

metasome; fifth legs of moderate size; rostrum large, mobile;

littoral, tide pools cf 9 Parathalestris Brady, 1873

Body stout, often depressed, metasome wider than urosome;

fifth legs large, sometimes covering half the ovisac; rostrum

immobile; littoral, among algae.- & 9 Thalestris Claus, 1863 (p. 201)

160. Exopod of second antenna 1- or 2-segmented 161

Exopod of second antenna 3- or 4-segmented 165

161. Endopod of second antenna 2-segmented, exopod attached to

side of basal endopod segment and itself 1- or 2-segmented 162

Endopod of second antenna 3-segmented, exopod attached

to distal corner of basal endopod segment, and itself

2-segmented 163

Endopod of second antenna 3-segmented, exopod 1-segmented;

end segment of fifth legs three times as long as wide, both

margins fringed with hairs; muddy bottom, 60 fathoms.

9 Argestes G. O. Sars, 1910
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162. Basal expansion of fifth legs in female wider than end

segment, with 5 subequal setae, in male narrower,

with 2 setae; muddy bottom, shallow— cT 9 Robertsonia Brady, 1880

Basal expansion of fifth legs in female not wider than end

segment, with 4 unequal setae, the second outer seta very

much elongated (Norwegian fiords) __ ? Pseudameira G. O. Sars, 1911

163. Endopod of first leg nearly twice as long as exopod, its basal

segment widened; metasome depressed, one-third wider

than the urosome; Norwegian coast, 12 fathoms.

9 Tachidiella G. O. Sars, 1909

Rami of first leg subequal; basal endopod segment not widened 164

164. Metasome compressed laterally, no wider than urosome; basal

expansion of fifth leg with 2 setae, end segment 3-lobed,

with 3 setae; muddy sand, shallow 9 Pseudobradya G. O. Sars, 1904

Metasome compressed laterally, wider than urosome; basal

expansion of fifth leg with 1 seta, end segment not lobed,

with 2 setae; surface tow (New Zealand) 9 Phroso Brady, 1899

165. Exopod of second antenna 4-segmented; basal expansion of

fifth legs entirely lacking, or nearly so, without setae 166

Exopod of second antenna 3-segmented; basal expansion of

fifth legs well developed and armed with plumose setae 169

166. Rostrum broadly triangular and prominent; genital segment

with a short spiny projection on either side at the posterior

corner 167

Rostrum small and insignificant; genital segment with smooth
posterior corners, without spiny projections 168

167. Caudal rami so closely appressed as to appear fused, 10 to 20

times as long as wide; second segment of first antenna with-

out a spine; pelagic, 100 fathoms 9 Cerviniopsis G. O. Sars, 1903

Caudal rami separated, four or five times as long as wide;

second segment of first antenna with a stout, acute spine on

its outer margin; pelagic, 50 fathoms 9 Eucanuella T. Scott, 1901

168. Basal segment of second endopod with 2, of third endopod
with 1, large spine on inner margin; caudal rami five to ten

times as long as wide; muddy bottoms 9 Cervinia Norman, 1878

Basal segments of second and third endopods with normal
setae, no spines; caudal rami only a very little longer than

wide; sandy bottoms & 9 Tachidiopsis G. O. Sars, 1911

169. Body compressed, urosome as wide as metasome; distal exopod
segment of second antenna longer than the 2 proximal seg-

ments combined 170

Body depressed, metasome wider than urosome; middle exopod
segment of second antenna very short, the other 2 segments
much longer 171

170. Middle apical seta of caudal rami as long as the body; inner

seta of end segment of fifth leg very short, weak, and rudi-

mentary; pelagic, surface tow.

cf 9 Microsetella Brady and Robertson, 1873 (p. 176)

Middle apical seta of caudal rami shorter than urosome; inner

seta of end segment of fifth leg as long and stout as the outer;

muddy bottoms cf Pseudobradya G, O. Sars, 1904
171. Fifth legs small, basal expansion with only 1 or 2 setae 172

Fifth legs large, basal expansion with 5 or 6 setae 173
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172. Basal expansion of fifth legs not reaching midUne, with 2 setae;

end segment with 3 marginal, 1 dorsal setae, the 2 segments
often fused; sandy bottoms cf Bradya Boeck, 1872

Basal expansion of fifth legs on the midline, with 1 seta only,

far removed from the end segment, which is armed with 4

marginal setae; muddy bottoms, cf 9 Pseudotachidius T. Scott, 1898

173. Each basal expansion of fifth legs with 6 setae and an inner

fringe of interlaced spines; end segment spatulate, also with

6 stout setae; beach sands cf 9 Rathbunula, new genus (p. 297)

Each basal expansion of fifth legs with 5 setae, without the

fringe of spines; end segment broad and laminate, with 4 or 5

smallish setae; littoral, among algae... 9 Thompsonula T. Scott, 1905

174. Exopod of second antenna 1-segmented, often rudimentary 175

Exopod of second antenna 2-segmented 176
Exopod of second antenna 3-segmented 178

Exopod of second antenna 6- or 7-segmented 180

175. Endopod of second antenna 3-segmented, exopod rudimen-
tary, with a single minute seta; thoracic segments without
spines; fifth leg normal; pelagic 9 Hensenella Dahl, 1895

Endopod of second antenna 2-segmented; first 4 thoracic

segments each with a stout dorsal spine; fifth leg leaf-like,

with 4 simple setae; pelagic (Antarctic Ocean).

9 Tetanopsis Brady, 1910
Endopod of second antenna 4-segmented; thoracic segments

without spines; fifth leg linear, with 2 apical and 3 outer

lanceolate, dentate setae; pelagic, surface tow.

(f" 9 Aegisthus Giesbrecht, 1891 (p. 304)

176. Basal segment of first endopod the same length and width as

second segment; end segment with 4 setae; fifth leg angular,

in female 8, in male 6 setae; brackish water.

d' 9 Tachidius Lilljeborg, 1853 (p. 294)

Basal segment of first endopod much longer than second segment 177

177. Fifth leg divided by a median sinus into 2 rounded lobes, each
with 5 setae; first endopod with 2 stout apical claws and 1

seta; littoral, shallow _. 9 Idomenella T. Scott, 1906

Fifth leg tapered to a single blunt apex, with 4 setae and 2

spines; first endopod with 3 weak apical setae, without the

claws; washed from dredgings cT 9 Alteuthella A. Scott, 1909

178. Endopod of second legs 2-segmented, much modified; segments
of fifth legs fused; each with 3 or 4 setae; rudiments of sixth

legs behind the fifth pair; muddy bottoms.

cf Stenhelia Boeck, 1864 (p. 228)

Endopod of second legs 3-segmented and unmodified 179

179. Segments of first endopod the same length, end segment with

5 setae; each fifth leg 2-lobed, outer lobe with 4, inner with

2 setae; littoral, 30 fathoms 9 Bradya Boeck, 1872

End segment of first endopod much the longest, with 2 pecti-

nated spines and 2 inner setae; each fifth leg 1-lobed, with

4 setae; beach sands 9 Echinocornus, new genus (p. 301)

End segment of first endopod the longest, with 3 apical and 1

inner seta; each fifth leg a minute 1-segmented lamina with

5 unequal setae; littoral, 2 fathoms 9 Brianola Monard, 1926
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180. Head fused with first segment; urosome much longer than

metasome; genital segment without dorsal suture; exopod of

second antenna 6-segmented; littoral, moderate depths.

9 Sunaristes Hesse, 1867

Head separated from first segment; urosome shorter than

metasome; genital segment with dorsal suture; exopod

of second antenna 7-segmented 181

181. Exopods of first 4 pairs of legs with inner setae; endopod of

second antenna 2-segmented; caudal rami divergent; fifth

leg rudimentary, 4 setae; Httoral, among algae.

& ? Canuella T. Scott, 1893 (p. 171)

Exopods of first 4 pairs of legs without inner setae; endopod of

second antenna 3-segmented; caudal rami parallel; fifth leg

lamellar, 5 setae; littoral, moderate depths. 9 Canuellina Gurney, 1927

KEY TO THE GENERA OF THE SUBORDER CYCLOPOIDA

(In addition to the segmentation of the swimming legs, the structure of the

second antennae and the fifth legs is of special systematic value.)

1. Each ramus of the first 4 pairs of legs 3-segmented 2

Each ramus of the first 4 pairs of legs 2-segmented 76

Each ramus of the first 4 pairs of legs 1-segmented 81

Rami of the first 4 pairs of legs unevenly segmented, or lacking 82

2. Second antenna biramose, endopod 4-segmented, exoi:)od attached

to outer side or distal corner of second endopod segment 3

Second antenna uniramose, 5-segmented, the exopod lacking 21

Second antenna uniramose, 4-segmented, the exopod lacking 23

Second antenna uniramose, 3-segmented, the exopod lacking 59

Second antenna uniramose, 2-segmented, the exopod lacking 71

3. Urosome of female 3-segmented, of male 4-segmented 4

Urosome of female 4-segmented, of male 5-segmented 12

4. Outline of metasome circular or transversely elliptical, distinctly

wider than long; oral cone short and ovate 5

Outline of metasome oval or longitudinally elliptical, distinctly

longer than wide; oral cone pear-shaped 6

5. Metasome and genital segments without epimeral plates, dimin-

ishing regularly in width; first antenna 18-segmented, fourth

segment without posterior spine; parasitic on starfish.

9 Scottomyzon Giesbrecht, 1897

Metasome and genital segments with epimeral plates, second

and fourth segments abruptly narrowed; first antenna 17-

segmented, fourth segment with posterior spine; sponge

washings, Ceylon 9 Doropontius Thompson and Scott, 1903

6. Second antenna as long as first, its exopod longer than third

endopod segment, with 1 apical and 1 outer seta; oral tube

reaching caudal rami; host unknown cf 9 Acontiophorus Brady, 1880

Second antenna much shorter than first, its exopod shorter than

third endopod segment; oral tube much shorter, sometimes lacking 7

7. Oral cone not produced, sucking tube entirely lacking 8

Oral cone produced into a sucking tube of moderate length 10

8. Caudal rami 10 times as long as wide; end segment of fifth leg

as wide as long, with 4 tiny setae; second antenna with 2

apical setae; dredged, 30 fathoms. 9 Mesocheres Norman and Scott, 1905

Caudal rami as wide as long or wider; end segment of fifth leg

much longer than wide, with 3 apical setae 9
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9. Urosome 3-segmented; genital segment spindle-shaped, its pos-

terior margin no wider than the abdomen, with no trace of

sixth legs at the corners; sponge washings (Ceylon).

9 Asteropontius Thompson and Scott, 1903

Urosome 4-segmented; genital segment quadrangular, its pos-

terior margin twice as wide as abdomen, with rudimentary

sixth legs at the corners; parasitic on starfish.

cT Scottomyzon Giesbrecht, 1897

10. Sucking tube reaching fifth metasome segment; caudal rami

half as long as anal segment; end segment of fifth leg lamelli-

form, with 3 apical setae; dredged, 20 fathoms.

cf ? Scottocheres Giesbrecht, 1897

Sucking tube not reaching first legs except in one species of

Asterocheres; caudal rami as long as anal segment, or longer 11

11. Caudal setae much shorter than urosome; end segment of fifth

leg not tapered distally and ciliated only on its inner margin;

parasitic on echinids 9 Echinocheres Claus, 1889

Caudal setae much longer than urosome; end segment of fifth

leg considerably tapered distally and ciliated on both mar-
gins; parasitic on starfish cf 9 Asterocheres Boeck, 1859

12. Endopod of fourth leg reduced in size, with minute setae; head

and metasome segments with pointed epimeral plates; end

segment of fifth leg tiny; pelagic, varying depths.

cf 9 Bradypontius Giesbrecht, 1895

Endopod of fourth leg not reduced, with setae of normal size;

head and most of metasome segments without epimeral plates 13

13. Oral cone pear-shaped, not produced into a sucking tube; endo-

pod of second antenna with an apical spine and 1 or 2 setae 14

Oral cone ovoid and produced into a sucking tube; endopod of

second antenna with 3 or more apical plumose setae 17

14. Rostrum, large, pointed, beak-shaped; third and often the

second metasome segments with pointed posterior corners;

caudal rami long and slender; dredged, moderate depths.

c? 9 Rhynchomyzon Giesbrecht, 1895

Rostrum small, blunt; second and third segments with rounded

corners 15

15. Caudal rami and end segment of fifth leg little longer than wide;

the latter with 2 setae, 2 spines, and a bristle; urosome
segments pointed; dredged, moderate depths.

cf 9 Dermatomyzon Claus, 1889

Caudal rami four to ten, end segment of fifth leg three to eight

times as long as wide; urosome segments rounded 16

16. Oral cone truncated, with 2 diverging apical tentacles; caudal

rami four, end segment of fifth leg three times as long as

wide, with 3 apical setae; dredged, moderate depths.

9 Leptomyzon G. O. Sars, 1915

Oral cone bluntly rounded, without tentacles; caudal rami ten,

end segment of fifth leg in female eight, in male four, times as

long as wide; dredged, 30 fathoms cf 9 CoUocheres Canu, 1893
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17. Sucking tube short and enlarged into a disk at its tip; each fifth

leg replaced by a single seta; head and caudal rami as wide as

long; dredged, 1,000 fathoms 9 Pontoeciella Giesbrecht, 1895

Sucking tube short, without a disk; fifth leg 2-segmented or

lacking 18

Sucking tube elongate, without a disk; fifth leg 1-segmented 19

18. Head longer than wide; caudal rami four times as long as wide;

fifth leg 2-segmented, its basal segment very short and fused

with the body; dredged, 20 fathoms cf 9 Neopontius T. Scott, 1898

Head much wider than long; caudal rami also wider than long;

fifth leg wholly lacking; genital segment inflated, deeply

cleft laterally; dredged, 385 meters 9 Dystrogus Giesbrecht, 1899

19. Metasome segments without epimeral plates; caudal rami four

times as long as wide; sucking tube reaching posterior margin

of head; dredged, 40 fathoms c? 9 Myzopontius Giesbrecht, 1895

Metasome segments with long, pointed epimeral plates; caudal

rami about as wide as long 20

20. Posterior corners of bead conspicuously notched; epimeral

plates pointed diagonally outward; genital segment about as

long as wide, dredged, moderate depths.

9 Cribropontius Giesbrecht, 1899

Posterior corners of head entire; epimeral plates curved back-

ward parallel with body axis; genital segment twice as wide

as long; dredged, moderate depths. _ 9 Sestropontius Giesbrecht, 1899

21. Metasome little wider than urosome; rostrum lacking; basal

segment of second antenna the longest, end segment with 6

curved apical setae; dredged, moderate depths.

9 Pseudopsyllus T. Scott, 1902

Metasome three times as wide as urosome; rostrum present;

basal segment of second antenna the shortest 22

22. Second antenna prehensile, with a stout apical claw; rostrum

visible dorsally; end segment of first exopod with 4 spines,

4 setae; dredged, 100 fathoms cf 9 Rhinomolgus G. 0. Sars, 1918

Second antenna nonprehensile, with apical setae; rostrum not

visible dorsally; end segment of first exopod with 2 spines,

6 setae; dredged, 20 fathoms 9 Hemicyclops Boeck, 1873 (p. 345)

23. Fifth leg lacking, or replaced by 1 or 2 setae 24

Fifth leg made up of a single distinct segment 31

Fifth leg made up of 2 segments 46

Fifth leg made up of 3 segments 55

Fifth leg 4-segmented, distal segment with 4 subequal setae;

second antenna with 7 curved apical setae; caudal rami

7 times as long as wide; dredged, moderate depths.

c? Cyclopinodes, new genus (p. 319)

24. Second antennae prehensile, with terminal claws 25

Second antennae nonprehensile, with terminal setae 28

25. Second antenna with 1 apical claw; first antenna 6-segmented 26

Second antenna with 2 or 3 claws; first antenna with 8 or more

segments 27
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26. Caudal rami lamellar, half as long as urosome, divergent, with

minute setae; second antenna no longer than first, claw short

and straight; pelagic, 600 meters 9 Urocopia G. O. Sars, 1917

Caudal rami cylindrical, little longer than anal segment, par-

allel, with long setae; second antenna much longer than first,

claw strongly curved; gi^ls of fishes.

cf ? Ergasilus (part) Nordmann, 1832 (p. 375)

27. Second antenna with 2 apical claws; first antenna 8-segmented,

second segment longer than 4 end segments combined; caudal

rami twice as long as wide; parasitic on starfish.

? Aatericola RosoU, 1888

Second antenna with 3 apical claws; first antenna 10-segmented,

segments equal; caudal rami five times as long as wide; fifth

legs wholly lacking; in an ascidian 9 Uperogcos Hesse, 1867

28. Head fused with first segment; thorax with epimeral plates 29

Head separated from first segment; thorax without epimeral

plates 30

29. Metasome with rounded epimeral plates; first antenna 10-

segmented, first and sixth segments largest; each fifth leg

replaced by 3 stout ciliated spines; fresh water.

& 9 Ectocyclops Brady, 1904 (p. 340)

Metasome with pointed epimeral plates; first antenna 9-seg-

mented, first and third segments largest; each fifth leg

replaced by 2 filiform setae (Antarctic Ocean) _ 9 Urogonia Brady, 1910

30. Metasome pyriform, one-half longer than wide; first antenna

8-segmented, more or less fused in female; fifth leg a knob
with 2 apical, 2 basal setae; surface, moderate depths.

cT 9 Pachos Stebbing, 1910

Metasome of female short and squat, of male long and clavate;

first antenna 4-segmented and sparsely setose; fifth legs

wholly lacking; in compound ascidian.

cf 9 Ophthalmopachus Hesse, 1866

31. Second antennae prehensile, armed with strong curved claws 32

Second antennae nonprehensile, armed with plumose setae 40

32. Fourth segment of second antenna definitely longer than third

segment 33

Fourth segment of second antenna equal with third segment, or

shorter 37

33. Body cyclops-like, metasome four or five times as wide as

urosome, its width half the body length; only slightly de-

pressed 34

Body elongated, metasome but little wider than urosome, its

width one-third the body length or less; strongly depressed 36

34. Metasome three times as long as urosome; fifth leg with inside

knob and outside seta at base, representing basal segment;

dredged, moderate depths cf 9 Hermannella Canu, 1891

Metasome less than twice as long as urosome; fifth leg without
any trace of a basal segment 35
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35. Genital segment a little wider than long; fifth leg twice as long

as wide, with a coarse inner spine and an outer seta at the

tip; parasitic on Pecten 9 Pestalichomolgus, new name 2*

Genital segment much longer than wide; fifth leg three times

as long as wide, with 2 equal filiform setae at its distal end;

in coelenterates 9 Paranthessius Glaus, 1889

36. Metasome narrowed to a blunt point anteriorly and without

chitin frontal lenses; second antenna with 2 curved apical

claws and 3 setae; littoral, shallow water ? Lubbockia Glaus, 1863

Metasome broadly rounded anteriorly, with a pair of large

chitin frontal lenses; second antenna with a single stout

apical claw; in tunicates- cT 9 Sapphirina J. V. Thompson, 1829 (p. 363)

37. Second segment of second antenna with a row of 6 stout teeth

on its inner surface, third segment with a curved claw, end

segment with 3 claws; gills of Sabella 9 Sabelliphilus M. Sars, 1862

Second segment of second antenna without teeth, third without

a claw 38

38. End segment of second antenna with a curved claw and short

spine, subchelate; fifth body segment wider than fourth;

fifth leg with 2 equal setae; in a holothurian.

9 Diogenidium G. L. Edwards, 1891

End segment of second antenna with 3 curved claws and
2 setae; fifth body segment narrower than the fourth; setae of

fifth leg very unequal 39

39- Gaudal setae no longer than last 2 segments of abdomen; fifth

leg twice as long as wide, with 2 setae; second segment of

fourth endopod with 1 seta; pallial cavity of mussels.

c? 9 Modiolicola Aurivillius, 1883

Caudal setae longer than entire urosome; fifth leg four times as

long as wide, with 4 setae; second segment of fourth endopod
with 2 inner setae; in opisthobranch moUusks.

c? 9 Anthessius Delia Valle, 1879
40. Urosome 5-segmented in both sexes; genital segment much

widened in female, with posterior spines in male; fifth leg

with 3 spines and 1 bristle; sponge and oyster washings.

cf 9 Hersiliodes Ganu, 1888

Urosome 4-segmented in female, 5-segmented in male; genital

segment scarcely widened in female, without spines in male 41

41. Fourth segment of second antenna longer than third; anal

segment of abdomen longer than preceding segment 42

Fourth segment of second antenna shorter than third, or of

equal length; anal segment shorter than preceding segment 44
42. First antenna short and stout, 6-segmented, first segment with

stout posterior spine; fifth leg 3, caudal rami 10 times as long

as wide; muddy bottom, 60 fathoms-- 9 Hippomolgus G. 0. Sars, 1917
First antenna slender, 9- or 17-segmented, no spine on first seg-

ment; fifth leg and caudal rami not as above 43
43. Fifth leg and caudal rami as wide as long, the former with 1

apical, 1 outer, and 1 inner seta; first antennae 9-segmented,

short; muddy sand, 40 fathoms 9 Cyclopetta G. O. Sars, 1913
Fifth leg and caudal rami nearly twice as long as wide, the

former with 1 apical, 1 outer seta, 1 inner spine; first antenna
17-segmented; fresh water 9 Macrocyclops Glaus, 1893 (p. 332)

'* Pesta's name PseudolichomoJgus, 1909, was preoccupied in 1898 (see 77)

.
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44. Middle segment of first endopod with 2 inner setae; middle seta

of fifth leg longer than outer one, both filiform; first antenna
12-segmented; fresh water, bottom form.

d^ 9 Eucyclops Glaus, 1893 (p. 337)

Middle segment of first endopod with 1 inner seta; outer seta of

fifth leg longer than middle one ; metasome strongly flattened 45

45. First antenna slender, 11-segmented, sparsely setose; caudal

ramus twice as long as wide, with a dorsal transverse row of

spines at its tip; fresh water, littoral 9 Heterocyclops Glaus, 1893

First antenna stout, 8-segmented, densely setose; caudal ramus
five times as long as wide, without a dorsal transverse row of

spines; fresh water, bottom form- 9 Paracyclops Glaus, 1893 (p. 342)

46. Fourth metasome segment produced on each side into a wing-

like process larger than the body; second antenna with 2 api-

cal spines; gills of lobster 9 Nicothoe Audouin and Edwards, 1825

No lateral processes on fourth segment; second antenna with 3

apical setae; first antenna 5-segmented, its aesthetask twice

as long as the antenna; littoral, moderate depths.

9 Ratania Giesbrecht, 1892

No lateral processes on fourth segment; second antenna with

6 or 7 long curved apical setae 47

47. Third and fourth metasome segments fused, dorsally over-

lapping the fifth; endopod segments of first and second legs

flattened into broad laminae; on gills of fishes.

cf 9 Artacolax Wilson, 1908 (p. 383)

Third and fourth metasome segments separated, no overlapping;

endopod segments of first and second legs like those of the

other 2 pairs 48

48. Three basal segments of first antenna fused, enlarged, flattened,

with dense fringe of setae; maxillipeds turned forward out-

side mouth parts; gills of fishes.

& 9 Bomolochus (part) Nordmann, 1832 (p. 381)

Basal segments of first antenna neither fused, enlarged, nor

flattened; second antenna greatly enlarged; maxillipeds

lacking in female; gills of fishes.

cf 9 Ergasilus (part) Nordmann, 1832 (p. 375)

Basal segments of first antenna neither fused, enlarged, nor

flattened; second antenna normal size; maxillipeds present in

their usual place behind the outer mouth parts 49

49. End segment of fifth leg with 3 spines and 1 seta; second seg-

ment of first endopod with 2 inner setae; caudal rami twice

as long as wide; in brine pools 9 Neocyclops Gurney, 1927
End segment of fifth leg with 2 setae, 1 apical and 1 inner 50
End segment of fifth leg with 3 setae, or spines, or both 51

End segment of fifth leg with 4 setae, or spines, or both 52

50. Spines on end segment of exopods 2, 3, 3, 3; apical setae of

fifth leg equal in length; lateral body margins not broken at

joints; fresh water, everywhere, c? 9 Mesocyclops G. O. Sars, 1914 (p. 330)

Spines on end segment of exopods 3, 4, 4, 4; apical setae of

fifth leg very unequal; lateral body margins broken or

notched at joints; fresh water, everywhere.

d" 9 Cyclops (part) O. F. Muller, 1776 (p. 322)
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51. End segment of fifth leg obtusely truncated, with lanceolate

spines at corners, between them a filiform seta; first antennae

10-segmented; marine, littoral c? 9 Cyclopina Claus, 1863 (p. 317)

End segment of fifth leg 3-lobed, each lobe with a plumose

seta; metasome tumid and boldly vaulted; first antennae

17-segmented; fresh water, everywhere.

c^ ? Macrocyclops Claus, 1893 (p. 332)

52. Caudal rami seven or eight times as long as wide; end segment

of fifth leg bluntly rounded, with 2 apical and 2 outer setae,

all 4 equal; littoral, among algae cT 9 Qiardella Canu, 1888

Caudal rami much shorter, except in one species of Euryte 53

53. Body cylindrical, metasome segments only slightly narrowed

posteriorly; first antenna 6-segmented, second pair with 2

apical claws, 3 setae; mantle cavity of clams.

9 Myicola Wright, 1885 (p. 346)

Body cyclopoid, metasome dilated and flattened, its segments

strongly narrowed posteriorly 54

54. First antennae 7-segmented; end segment of fifth leg broadly

lamellar, ciliated on both margins; caudal rami little longer

than wide; littoral, among stones- 9 Hemicyclops Boeck, 1873 (p. 345)

First antennae 20- or 21-segmented; end segment of fifth leg

narrowly lamellar, margins smooth; caudal rami much longer

than wide; httoral, among algae cf 9 Euryte Philippi, 1843

55. Second antennae nonprehensile, with 6 to 8 apical setae 56

Second antennae prehensile, with 1 or more apical claws 58

56. Head separated from first metasome segment; first antenna

12-segmented, the ninth segment the longest; caudal rami

three or four times as long as wide; muddy bottom.

cf 9 Cyclopinella G. O. Sars, 1913

Head fused with first metasome segment; end segment of second

antenna longer than preceding segment 57

57. First antennae 20-segmented; caudal rami six times as long as

wide; end segment of fifth leg with 4 unequal setae; fifth leg

of male 4-segmented; dredged, moderate depths.

9 Cyclopinodes, new genus (p. 319)

First antennae 16-segmented; caudal rami three times as long

as wide; end segment of fifth leg with 2 subequal setae; fifth

leg of male 3-segmented; fresh water.

cf 9 Orthocyclops Forbes, 1897 (p. 329)

58. Metasome cylindrical in female, scarcely narrowed posteriorly,

pyriform in male; second antenna with 1 apical claw; first

antenna 7-segmented; gills of clams- 9 cf Myicola Wright, 1885, (p. 346)

Metasome pyriform in both sexes, narrowed posteriorly; second

antenna with 5 curved apical and unequal claws; first antenna

5-segmented; rectum of Echiurus cT 9 Goidelia Embleton, 1901

59. Fifth leg replaced by 1 or more setae 60

Fifth leg made up of a single segment 62

Fifth leg made up of 2 segments 68

60. Fifth leg replaced by 1 seta; second antenna nearly as long as

first, its end segment with 4 long setae on the inner margin
near the tip; pelagic, 2,000 fathoms cf 9 Conaea Giesbrecht, 1891

Fifth leg replaced by 2 setae; second antenna much shorter

than first 61

71937—32 39



590 BULLETIN 159, UNITED STATES NATIONAL MUSEUM

61. Setae of fifth leg short and unequal; second antenna half as long

as first, its end segment with 2 unequal apical claws and no
setae; parasitic on echinoderms 9 Astericola Rosoll, 1888

Setae of fifth leg long and equal; second antenna one-fourth as

long as first, its end segment with 6 long apical setae, 2 of

them geniculate; pelagic, at surface.

cf 9 Oithonina G. O. Sars, 1913 (p. 316)

62. Second antennae prehensile, with 1 or more apical claws 63
Second antennae nonprehensile, with setae only, no claws 67

63. Second antenna much shorter than first pair, with 1 apical claw 64
Second antenna much shorter than first pair, with 2 apical

claws; fifth leg with 4 equal spines; first antenna elongate and
6-segmented; pelagic, moderate depths.

9 Pseudolubbockia G. O. Sars, 1909

Second antenna much shorter than first pair, with 4 or more
apical claws 65

Second antenna three or four times as long as first pair 66

64. Head produced on each side in female, not in the male; first

antenna 7-segmented, sparsely setose; fifth leg with 3 filiform

setae; pallial cavity of moUusk cf 9 Conchocheres G. O. Sars, 1918

Head smooth in female; a maxillary hook behind each second

antenna; first antenna 8- to 10-segmented; fifth leg with

numerous filiform setae; gills of fishes 9 Haemaphilus Hesse, 1871

65. Apical claws of second antenna equal and jointed at the center;

fifth leg narrow oblong, with 3 spines and 1 filiform seta;

pelagic, 100 fathoms cf 9 Pseudomolgus G. O. Sars, 1916

Apical claws of second antenna very unequal and not jointed;

fifth leg a short and wide lamina with 3 setae and no spines;

in an ascidian 9 Lichomolgidium Kossmann, 1877

66. Head produced laterally on each side; first and second meta-
some segments fused, half as wide as head; legs visible in

dorsal view; gills of fishes 9 Macrobrachinus Hesse, 1871

Head not produced laterally; first 2 metasome segments sepa-

rated and nearly as wide as head; legs not visible in dorsal

view; gills of fishes 9 Megabrachinus Hesse, 1871

67. Head and 5 metasome segments separated; urosome 4-seg-

mented; caudal rami short and wide, each with 4 apical and 1

lateral setae; marine, littoral cf 9 Oncaea Philippi, 1843 (p. 350)

First 2 metasome segments fused with the head; urosome 2-

segmented; caudal rami long and narrow, each with 1 apical

seta; gills of fishes 9 Metoponanaphrissontes Hesse, 1871

68. Body cylindrical, metasome the same diameter throughout;

fifth leg with 3 apical setae; first antennae slender, 6-seg-

mented; parasitic on annelids 9 Bhodinicola Levinsen, 1878

Body cyclopoid, metasome widened anteriorly and narrowed
posteriorly, and more or less depressed 69

69. Second antenna nonprehensile, with 6 unequal apical setae;

end segment of fifth leg triangular, with 4 subequal apical

setae; brackish water cf 9 Halicyclops Norman, 1903 (p. 320)

Second antenna prehensile, with apical claws but no setae 70
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70. End segment of second antenna with 4 subequal claws; first

antennae 6-segmented; maxilliped in normal position, with a

stout apical claw; parasitic on Terebella.^ ? Terebellicola M. Sars, 1861

End segment of second antenna with 3 unequal claws; first

antenna 4-segmented; maxilliped turned forward, with 2

unequal apical setae and no claws; gills of fishes.

9 Taeniacanthus Sumpf, 1871

71. Fifth legs entirely lacking; body long, straight, club-shaped;

urosome 4-segmented in female, 5-segmented in male; eye

unusually large; in compound ascidians.

cf 9 Ophthalmopachus Hesse, 1866

Fifth leg made up of a single segment 72

Fifth leg made up of 2 segments 73

72. Fifth leg cylindrical, without setae; second antenna prehensile,

with 4 apical claws; caudal rami seven times as long as wide,

no setae; parasitic on gastropod 9 Panaietis Stebbing, 1900

Fifth leg conical, with 1 seta; second antenna nonprehensile,

with 6 setae; caudal rami twice as long as wide and setose;

pelagic, at surface cf 9 Oithona Baird, 1843 (p. 311)

73. Genital segment greatly enlarged, as wide as metasome; end
segment of fifth leg eight times as long as wide, setose on

both margins; in compound ascidian 9 Megasanoixus Hesse, 1871

Genital segment not enlarged; fifth leg much shorter 74

74. Head half the entire length; metasome segments with projecting

corners; caudal rami as long as the last 2 abdominal segments;

pelagic, at surface 9 Hyalopontius G. O. Sars, 1909

Head shorter; metasome segments without projecting corners 75

75. Head one-third the entire length; first antennae 6-segmented,

basal segments fused, with flattened spines or setae; fifth

leg with 4 end setae; gills of fishes_ cf 9 Artacolax Wilson, 1908 (p. 383)

Head one-fourth the entire length; first antennae 12-segmented,

basal segments not fused, with normal setae; fifth leg with 3

apical setae; fresh water (China) cf 9 Limnoithona Burckhardt, 1913

76. Body of cyclopoid form; swimming legs normally developed
and none of them lacking 77

Body cylindrical, spherical, or flattened; swimming legs re-

duced in size and sometimes rudimentary or lacking 79

77. Fifth leg 1-segmented, rudimentary; first antenna 7-segmented;

second antenna 5-segmented; rostrum anchor-shaped, with

3 spines, outer ones curved; pelagic, at surface.

9 Pseudolichomolgus Thompson and Scott, 1898

Fifth leg 1-segmented, with 2 very unequal setae; a lateral seta

on each side of fifth segment; first antenna 11- or 12-segmented;
second antenna 4-segmented; fresh water.

cf 9 Microcyclops Glaus, 1893 (p. 325)

Fifth legs made up of 2 distinct segments 78

78. Fifth leg with a long apical seta and a very short lateral spine

on the end segment; rami of swimming legs equal in length;

fresh water c? 9 Cyclops (part) O. F. Miiller, 1776 (p. 322)

Fifth leg with long apical and equally long lateral seta on end
segment; endopods of swimming legs longer than the exopods;
fresh water d^ 9 Mesocyclops (part) G. O. Sars, 1914 (p. 330)
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79. Metasome spherically swollen and five times as long as urosome;

third and fourth pairs of legs widely separated, fifth pair

lacking; in lamellibranchs 9 Obesiella Ridewood, 1903

Metasome elongate and cylindrical, or flattened and ovate 80

80. Metasome passing insensibly into urosome; each fifth leg a

small knob with 3 setae; second antenna 3-segmented, with

1 stout apical claw; in common mussel cf 9 Mytilicola Steuer, 1903

Metasome abruptly narrowed into urosome; each fifth leg

replaced by 1 small seta; second antenna 4-segmented, with

2 short apical setae; dredged, moderate depths.

9 Thoostoma Wilson, 1924

81. Urosome 4-segmented; body fifteen times as long as wide; first

antenna 5-segmented; second antenna 3-segmented, with

stout claw; fifth leg replaced by 1 spine; in a gastropod.

9 Trochicola Dollfuss, 1914

Urosome 2-segmented; body five times as long as wide; first

antenna 4-segmented; second antenna 3-segmented, with

slender apical spine; fifth leg lacking; in a terebellid.

d^ 9 Entobius Dogiel, 1908

82. Rami of first 3 pairs of legs 3-segmented, fourth pair diflferent 83

Rami of second, third, and fourth legs 3-segmented, first pair

different 109

Endopods and exopods differing in segmentation; one or more
pairs of legs often lacking * 114

83. Exopod of fourth leg 3-segmented, endopod with less than 3

segments 84

Exopod of fourth leg 2-segmented, endopod 3-segmented 102

Exopod of fourth leg 1-segmented, endopod 1-segmented or lack-

ing 104

Both rami of fourth leg lacking 105

84. Endopod of fourth leg made up of 2 segments 85

Endopod of fourth leg made up of 1 segment 94

Endopod of fourth leg replaced by a seta or spine, or lacking 98

85. Urosome of female 2-segmented; first antenna 5-segmented;

second antenna 4-segmented, with 1 apical claw, no exopod;

fifth leg replaced by 3 small setae; pelagic, at surface.

9 Vettoria Wilson, 1924

Urosome of female 4-segmented, of male 5-segmented 86

Urosome of female 5-segmented, of male 5-segmented 92

86. Second antenna 4-segmented, with 3 apical setae and a tiny

1-segmented exopod; metasome and genital segment with

wide epimeral plates; dredged, 20 fathoms.

9 Arctopontius G. O. Sars, 1915

Second antenna 4-segmented, without an exopod 87

Second antenna 3-segmented, without an exopod 91

87. Fifth leg 2-segmented, basal segment partly fused with thorax 88

Fifth leg 1-segmented , sometimes very rudimentary 89

88. Second antenna with 2 small apical claws and 3 filiform setae;

metasome wider than long, depressed; fifth leg with 2 apical

setae; parasitic on pennatulid 9 Stellicola Kossmann, 1877

Second antenna with 7 or 8 curved apical setae; metasome much
longer than wide; fifth leg with long apical seta and short

spine; fresh water d" 9 Cyclops (part) O. F. Mliller, 1776 (p. 322)
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89. Fifth leg reduced to a tiny knob, without setae; second antenna

with 2 apical, 1 lateral spines; metasome wider than long,

depressed; pelagic, 470 fathoms cf 9 Metapontius Hensen, 1923

Fifth leg distinctly 1-segmented, with 2 apical setae 90

90. Second antenna with 2 to 4 claws and 1 or 2 setae on end

segment; first antenna 7-segmented; end segment of third

exopod shorter than other two; in compound ascidians.

c? ? Lichomolgus (part) Thorell, 1860

Second antenna with 6 or 7 setae and no claws on end segment;

first antenna 6-segmented; end segment of third exopod as

long as other 2 combined; marine, littoral ? Onceola Kramer, 1895

91. Second antenna with 1 stout apical claw; metasome segments

with broad epimeral plates; fifth leg 1-segmented, with 2

apical setae; invertebrate washings.

cf 9 Paralichomolgus Thompson and Scott, 1903

Second antenna with 7 apical setae; metasome segments without

epimeral plates; fifth leg 3-segmented, end segment with 4

setae; muddy sand, 30 fathoms cT 9 Pterinopsyllus Brady, 1880

92. Metasome wider than long, with lateral epimeral plates; second

antenna 3-segmented, with 1 apical claw; fifth leg 1-seg-

mented, with 2 setae; parasitic on Linkia.

c^ 9 Linkiomolgus Stebbing, 1900

Metasome much longer than wide, without epimeral plates 93

93. Fifth leg six times as long as wide, curved; second antenna with

6 apical setae and sometimes a large claw, toothed on the

inside; littoral, among algae cf 9 Macrocheiron Brady, 1872 (p. 348)

Fifth leg twice as long as wide, straight; second antenna with

2 or 3 apical claws, none of them toothed, and 2 or 3 setae;

in ascidians cT 9 Lichomolgus (part) Thorell, 1860

94. Forehead without chitin eye lenses 95

Forehead with a pair of large chitin eye lenses 97

95. Fourth endopod three to five, caudal rami two or three times

as long as wide 96

Fourth endopod not twice as long as wide; caudal rami as wide

as long; fifth leg 1-segmented, with 2 tiny equal apical setae;

dredged, 20 fathoms 9 lichomolgella G. O. Sars, 1918

96. Fifth leg a rounded knob, with 1 spine and 2 filiform setae;

fourth endopod with 2 apical setae only; first endopod un-

modified in male; parasitic on echinids.

cf 9 Pseudanthessius Glaus, 1889

Fifth leg a flattened lamina, with 3 spines; fourth endopod
with 2 apical and 1 inner setae; first endopod much modified

in male; littoral, free swimming cT 9 Kelleria Gurney, 1927

97. Head squarely truncated anteriorly; second antenna 4-seg-

mented, slender; fourth metasome segment without processes;

caudal rami long, divergent; pelagic, at surface.

cf 9 Copilia Dana, 1849 (p. 374)

Head rounded anteriorly; second antenna 3-segmented, stout;

fourth metasome segment with sharp processes at posterior

corners; caudal rami shorter; pelagic, at surface.

cf 9 Corycaeus Dana, 1845 (p. 354)
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98. Second antenna 5-segmented, with a 2-segniented exopod
attached to its second segment; first antenna 18-seginented;

urosome 3-segmented, last 2 segments very short; inverte-

brate washings ? Cletopontius Thompson and Scott, 1903
Second antenna 4-segmented, with a 1-segmented exopod at-

tached to its second segment 99
Second antenna 3- or 4-segmented, without an exopod 101

99. Urosome 3-segmented, completely covered by last metasome
segment; fifth leg fifteen times as long as v/ide, with hairy

margins and 3 setae; oyster washings.

9 Lepeopsyllus Thompson and Scott, 1903
Urosome entirely free dorsally ; fifth leg as wide as long 100

100. Head wider than long; sucking tube reaching posterior margin
of head; distal segment of first exopod with 2 spines and 4

setae; littoral, among algae cf 9 Dyspontius Thorell, 1859

Head longer than wide; sucking tube reaching posterior margin
of metasome; distal segment, first exopod with 3 spines and
5 setae; dredged, 40 fathoms cf 9 Cryptopontius Giesbrecht, 1899

101. Urosome fused into a single segment; head with ventral beak;

fourth segment with sharp processes at the posterior corners;

pelagic, at surface cf 9 Corycella Farran, 1911 (p. 361) "
Urosome 4-segmented in female, 5-segmented in male; no

beak; all body segments except last 2 with epimeral plates,

front ones crenate; parasitic cf 9 Pteropontius Giesbrecht, 1895

102. Metasome inflated into a sphere; first and second antennae of

equal length, the latter 2-segmented, with accessory claw;

fifth legs lacking; gills of fishes cf 9 Thersitina Norman, 1905

Metasome cyclopoid, twice as long as wide; second antenna
twice as long as first, 3-segmented, without accessory claw;

fifth legs 1-segmented; pelagic cf 9 Limnoncaea Kokubo, 1919

Metasome cylindrical or flattened; second antennae four to

eight times as long as the first pair 103

103. Urosome 2-segmented in female, 3-segmented in male; second

antenna seven or eight times as long as first pair; fifth leg

a tiny knob with 1 seta (Lake Tanganyika).

cf 9 Ergasiloides G. O. Sars, 1909

Urosome 4-segmented in female, 5-segmented in male; second

antenna four or five times as long as first pair; fifth leg

1-segmented, with 2 apical setae; gills of fishes.

cf 9 Ergasilus (part) Nordmann, 1832 (p. 375)

104. Fourth leg uniramose, 1-segmented; first antenna 5-segmented;

second antenna 4-segmented, with no exopod; end segment
with 3 unequal apical claws; parasitic on annelids.

cf 9 Chonephilus M. Sars, 1861

Fourth leg uniramose, 3-segmented; first antenna 18-seg-

mented; second antenna 5-segmented, with 2-segmented

exopod; end segment with 2 unequal end claws; washings

of invertebrates 9 Cletopontius Thompson and Scott, 1903

105. Metasome with epimeral plates on one or more segments 106

Metasome with no epimeral plates on any segment 108

3« Corycella was used by Leger for a genus of Protozoa in 1893. Blake has suggested in manuscript the

name Farranula in place of it.
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106. Last metasome segment expanded laterally, eaeh pointed

epimeral plate with a rigid seta; first antenna 6-segmented,

with 4 apical setae; brackish water.

$ Microcancerilla Norman and Brady, 1909

Head, first 2 metasome segments, and genital segment with

bluntl.v rounded epimeral plates; first antenna 9-segmented,

densely setose 107

107. Epimeral plate on genital segment with smooth lateral margin;

end segment of first exopod with 3 spines and 5 setae; fifth

leg a knob; on nudibranchs ? Artotrogus Boeck, 1859

Epimeral plate on genital segment with deep lateral notches;

end segment of first exopod with 2 spines and 4 setae; fifth

leg a lamina; pelagic, 190 fathoms 9 Dystrogus Giesbrecht, 1899

108. Metasome elongated, subcylindrical, partly fused; first 2 pairs

of legs anterior and juxtaposed, third pair at center of body;

on annelids 9 Sabellacheres M. Sars, 1861

Metasome truncated anteriorly, scarcely longer than wide; all

3 pairs of legs close together; fifth legs 2-segmented, with 2

setae; gills of fishes 9 Metopocatacoteinus Hesse, 1871

109. Urosome of female 2-segmented; fifth leg 2-segmented, basal

segment an oblique plate, with 1 outer seta, terminal seg-

ment oblong, without setae; in spine of Calveria.

9 Calverocheres, new name^'
Urosome of female 3-segmented, of male 4-segmented 110

Urosome of female 4-segmented, of male 5-segmented 112

110. First endopod modified for prehension, its segments fused,

with sucking disks; metasome with epimeral plates; gills

of Callianassa cf 9 Clausidium Kossmann, 1875 (p. 344)

First endopod unmodified; metasome without epimeral plates 111

111. First exopod 2-segmented, endopod 3-segmented, both wid-

ened; first antenna 4-segmented; second antenna 2-seg-

mented, with 4 apical claws; eyes of fishes.

cf 9 Pseudoeucanthus Brian, 1906

Both rami of first leg 2-segmented, not widened; first antenna

17-segmented; second antenna 4-segmented, with apical

setae; freshwater cf 9 Cyclops (part) O. F. Muller, 1776 (p. 322)

112. First exopod 3-segmented, endopod 2-segmented; first antenna
7-segmented, its basal segment fused with head; second

antenna 4-segmented, with 4 apical claws; littoral, among
algae 9 Assecula Gurney, 1927

Both rami of first legs 2-segmented; first antenna 4-segmented;

second antenna 3-segmented, tipped with 2 processes and a
tuft of long setae; gills of fishes 9 Phagus Wilson, 1911

Both rami of first legs 1-segmented and much widened 113

113. First antenna 6-segmented; second antenna 3-segmented, with
4 apical claws and a ciliated process; fifth leg 1-segmented,

elongate; mouth of fishes cf 9 Anchistrotos Brian, 1906 (p. 384)

First antenna 4-segmented; second antenna 2-segmented, with

8 apical setae and no process; fifth leg 2-segmented, short

and straight; gills offish 9 Irodes Wilson, 1911

'» Hansen established in 1902 a new genus, Echinockeres, but this name had been preoccupied by Claus
in 1889 for another copepod genus; compare 11 in this key.
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114. Exopods and endopods each with the same number of seg-

ments in the first 4 pairs of legs, but unhke each other 115

Exopods and endopods each with a different number of seg-

ments in the first 4 pairs of legs, some of them often lacking 123

115. Exopods 3-segmented, endopods 2-segmented 116

Exopods 2-segmented, endopods 3-segmented or 1-segmented 121

Exopods 1-segmented, endopods 2-segmented or lacking 122

116. Urosome of female 4-segmented, of male 5-segmented 117

Urosome of female 3-segmented or 2-segmented, male unknown 120

117. Second antenna 4-segmented, without an exopod, with apical

setae; fifth legs lacking; caudal setae shorter than the

caudal rami; in compound ascidian.

cT ? Ophthalmopachus Hesse, 1866

Second antenna 3- or 2-segmented, no exopod; fifth legs present 118

118. Second antenna 2-segmented, with 5 apical setae; first antenna

1 1-segmented, sparsely setose; fifth leg a small knob with a

single seta; pelagic, deep water ? Paroithona Farran, 1908

Second antenna 3-segmented, armed with prehensile claws 119

119. Second antenna with 1 stout apical claw; first antenna 7-

segmented, sparsely setose; fifth leg a small knob with 2

unequal setae; in a holothurian cf ? Synapticola Voigt, 1892

Second antenna with 2 stout apical claws; first antenna 6-

, segmented, densely setose; fifth leg laminate, 2-segmented,

with marginal spines; in a holothurian.

cf 9 Colaceutes Hartmann, 1856

120. First antenna 6-segmented; second antenna 3-segmented,

without an exopod, with 4 apical geniculate setae; fifth leg

2-segmented, with 4 setae; in echinoderms.

? Synatiphilus Canu and Cuenot, 1892

First antenna 13-segmented; second antenna 4-segmented,

with 1-segmented exopod, and 8 straight apical setae; fifth

leg 1-segmented, with 2 tiny setae; pelagic, moderate depths.

9 Oithonopsis Brad}', 1915

121. Endopods 3-segmented; genital segment and abdomen fused;

fifth leg laminate, 1-segmented, with apical chela; caudal

rami widely separated; on a serpulid 9 Bactropus Gravier, 1912

Endopods 1-segmented; urosome segments separated; fifth

leg a knob with 1 seta; second antenna 4-segmented, with 3

apical claws and no exopod; on an annelid.

9 Seridium Giesbrecht, 1897

122. Endopods 2-segmented; first antenna 3-segmented; second

antenna 3-segmented, with 1 seta; fifth leg a 1-segmented

lamina, with 4 marginal setae; in brittle stars.

cf 9 Enterognathus Giesbrecht, 1900

Endopods lacking; first antenna 1-segmented; second antenna

1-segmented, papilliform; fifth legs lacking; fifth and genital

segments fused; in an ophiurian.

cf 9 Chordeuroium Stephensen, 1918



COPEPODS OF THE WOODS HOLE REGION 597

123. Exopod of first leg 1- or 2-segmented, endopod 2- or 3-seg-

mented; exopods of second, third, and fourth legs 4-seg-

mented, endopods 2- or 3-segmented; gills of fishes.

d^ 9 Bomolochus (part) Nordmann, 1832 (p. 381)

Exopods of first 3 pairs of legs 2-segmented, endopods 1-

segmented; fourth and fifth legs lacking; first antenna 6-

segmented; second antenna 4-segmented; on annelids.

9 Pherma Wilson, 1923

Rami of first and second legs aUke, of third and fourth legs

different 124

Rami all varying, some of them usually lacking 130

124. Rami of first and second legs 1-segmented 125

Rami of first and second legs 2- or 3-segmented 128

Exopods of first and second legs 3-segmented, endopods 2-

segmented 129

125. Exopod of third legs 1-segmented, endopod and fourth legs

lacking 126

Both rami of third and fourth legs lacking 127

126. Fifth leg 1-segmented, with 2 setae in female, 5 in male; second

antenna with a stout apical claw; first antenna 6-segmented

and sparsely setose; on brittle stars cf 9 Cancerilla Dalyell, 1851

Fifth and genital segments fused; fifth leg a stout spine;

sec.ond antenna with 2 apical setae; first antenna 4-seg-

mented, densely setose (Antarctic Ocean). 9 Selenodiscus Brady, 1910

127. First and second exopods each with 4 spines serrate on both

margins, endopods with 3 such spines; second segment with

pointed corners; pelagic, 260 fathoms 9 Saphirella T. Scott, 1894

First and second exopods each with 5 spines serrate on one

margin, endopods with setae only; second segment with

rounded corners; surface (New Zealand) 9 Paurocope Brady, 1899

128. Rami of first and second legs 3-segmented; third, fourth, and
fifth legs lacking; first antenna 10-segmented; second an-

tenna 3-segmented, with a 1-segmented exopod; mud, 5

fathoms cf Entomolepis Brady, 1899

Rami of first and second legs 2-segmented; exopods of third

and fourth legs 2-segmented, endopods 1-segmented; second

antenna 4-segmented, without an exopod; fins of fishes.

cf 9 Tucca Kr0yer, 1837 (p. 379)

129. Exopod of third leg 2-segmented, endopod, both rami of

fourth leg, and fifth leg lacking; a sucking disk in front of

mouth of female; on annelids cf 9 Eunicicola Kurz, 1877

Both rami of third leg and exopod of fourth leg 1-segmented;

endopod of fourth leg and fifth leg lacking; no sucking disk

in female; on annelids 9 Clausia Clapar^de, 1863

130. One or both rami present in each of first 4 pairs of legs 131

Both rami lacking in one or more of first 4 pairs of legs 132

131. Rami of first legs 1-segmented, of second and third legs

2-segmented; exopod of fourth leg 2-segmented, endopod
lacking; fifth leg lamellar and unarmed; invertebrate

washings cf 9 Stephopontius Thompson and Scott, 1903

Rami of first leg and endopod of third leg 2-segmented; rami

of second leg and exopod of third leg 3-segmented; fourth

exopod 1-segmented, endopod lacking; dredged, 40 fathoms.

cf 9 Parartotrogus T. and A. Scott, 1893
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132. All 5 pairs of legs lacking; first antennae 1-segniented, bi-

partite at tip, unarmed; second antennae and maxillipeds

lacking; 1 pair of maxillae; on an ophiurid.

cf 9 Arthrochordeumiuin Stephensen, 1918

First 3 pairs of legs present and uniramose, the others lacking 133

133. First and third legs 4-segmented, second pair 3-segmented,

with an apical disk; genital segment produced laterally;

egg cases turned forward and out; on annelids.

cf ? Selioides Levinsen, 1878

First and third legs 5-segmented, second pair 2-segmented,

with 2 apical spines; genital segment not produced; egg

cases lobed on their outer margin; on annelids 9 Selius Kr0yer, 1837

KEY TO THE GENERA OF THE SUBORDER NOTODELPHYOIDA

(The segmentation of the first 4 pairs of legs and the structure of the fifth

legs and second antennae furnish the best means of identification.)

1. First 4 pairs of legs biramose, rami 3-segmented 2

First 4 pairs of legs biramose, rami 2-segmented 15

First 4 pairs of legs biramose, rami 1-segmented 18

First 4 pairs of legs biramose, rami not uniformly segmented 29

First 4 pairs of legs uniramose, some of them often lacking 37

First legs biramose, 3 following pairs uniramose, rami 1-seg-

mented; fifth legs laminate, 1-segmented; first antennae 8-

segmented; second antennae 3-segmented; in ascidians.

9 Enterocolides Chatton and Harant, 1922

2. Fifth legs biramose, rami of equal length, 1-segmented, exopod

conical, with a single long apical seta, endopod laminate and

unarmed; in ascidians cf Paranotodelphys Schellenberg, 1921

Fifth legs uniramose and 2-segmented 3

Fifth legs uniramose and 1-segmented, or reduced to mere knobs 8

Fifth legs replaced by setae, or wholly lacking 11

3. Caudal rami modified for prehension, armed with claws 4

Caudal rami not prehensile, armed with plumose setae 5

Caudal rami not prehensile, naked, without claws or setae 7

4. Body compressed laterally; brood pouch boldly arched dorsally;

caudal rami curved downward, each armed with an apical

claw; in ascidians cf 9 Pachypygus G. O. Sars, 1921

Body cylindrical; brood pouch exceptionally long and flatly

arched; caudal rami laminate, with stout clawlike spines; in

ascidians 9 Botachus Thorell, 1859

5. Distal segment of fifth leg four times as long as wide; caudal

rami six to eight times as long as wide; metasome segments all

the same width; in ascidians cf 9 Doropygopsis G. O. Sars, 1921

Distal segment of fifth leg as wide as long, with 1 apical seta 6

6. Metasome fusiform; caudal rami three times as long as wide,

apical setae five times as long as rami; urosome half as long as

metasome; dredged, 20 fathoms cT Agnathaner Canu, 1892

Metasome obovate; caudal rami four times as long as wide, or

more; setae no longer than rami; urosome one-fourth as long

as metasome; in ascidians cf 9 Notodelphys Allman, 1847 (p. 386)
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7. Brood pouch large and gibbous; caudal rami long, with minute
apical hairs; distal segment of fifth leg twice as long as wide;

in ascidians c? 9 Doropygus Thorell, 1859 (p. 387)

Brood pouch small, not gibbous; caudal rami short, unarmed;
distal segment of fifth leg as wide as long, with 1 apical seta;

in ascidians d^ ? Doropygella G. O. Sars, 1921

8. Males, urosome 5-segmented; first endopods longer than the

exopods; first antennae 8-segmented; second antennae 3-seg-

mented, with apical claw; in ascidians cf Enterocola Beneden, 1860
Males, urosome 4-segmented; first exopods longer than the

endopods 9

Females, urosome 4-segmented; eggs carried in a brood pouch 10

9. First antennae 6-segmented; caudal rami four times as long as

wide, each with 4 apical and 1 outer setae; no spines on ventral

surface; in ascidians c? Ascidicola Thorell, 1859

First antennae 8-segmented; caudal rami twice as long as wide,

their ventral surface spiny; longest seta as long as ramus is

wide; in ascidians cf Bonnierilla Canu, 1891

10. Brood pouch covering last 4 metasome segments, not extending

farther backward and bluntlj' rounded at its posterior end;

in ascidians 9 Bonnierilla Canu, 1891

Brood pouch confined to fifth metasome segment, but extending

beyond tip of caudal rami and sharply pointed; in ascidians.

9 Goniodelphys Buchholtz, 1869

11. Males, urosome 4-segmented; first antennae 6-segmented;

caudal rami four times as long as wide, each with 4 apical

and 1 outer plumose setae; in ascidians cf Ascidicola Thorell, 1859

INlales, urosome 2-segmented; first antennae 7-segmented;

caudal rami fingerlike, twice as long as wide, each with a

single apical seta; in ascidians cf Enteropsis AurivilUus, 1885

Females, urosome 5-segmented; first antennae 9-segmented;

caudal rami four times as long as wide, each with 4 terminal

and 1 outer setae; in sediment 9 Pseudonotodelphys Gurney, 1927

Females, urosome 4-segmented; eggs carried in a brood pouch 12

12. Second antennae 3-segmented, tipped with a weak claw and 2

or 3 setae 13

Second antennae 2-segmented, tipped with a single apical claw 14

13. Brood pouch ovoid; caudal rami slender and twice as long as

the urosome, tipped with small hairs; fifth legs whoUj'

lacking; in ascidians 9 Notodelphyopsis Schellenberg, 1921

Brood pouch wider than long; caudal rami no longer than anal

segment, with 2 apical claws; each fifth leg replaced by 2

setae; in ascidians 9 Hypogastrion Wilson, 1924

14. First antennae 9-segmented; caudal rami as long as last 2

urosome segments, or longer; all 4 pairs of swimming legs

symmetrical; in ascidians 9 Paranotodelphys Schellenberg, 1921

First antennae 8-segmented; caudal rami no longer than anal

segment; first pair of legs symmetrical, second, third, and
fourth asymmetrical; in ascidians 9 Bonnierilla Canu, 1891

15. Head with lateral wings; fifth legs 2-segmented; second anten-

nae in female 3-segmented, with an apical claw, in male

2-segmented and chelate; in ascidians.

cf 9 Lonchidiopsis Vanhofl'en, 1917

Head without lateral wings; fifth legs 1-segmented, or lacking 16
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16. Males, urosome not segmented; first antennae 7-segmented;

second antennae 4-segmented and nonprehensile; fifth legs

wholly lacking; on mollusks cf Enteropsis Aurivillius, 1885

Females, urosome 4-segmented; eggs carried in external ovisacs 17

17. Metasome distinctly segmented; caudal rami slightly divergent,

with apical setae; fifth legs laminate, covering the ovisacs;

in ascidians 9 Ascidicola Thorell, 1859

Head separated, rest of metasome fused; caudal rami turned

outward, with claws; fifth legs conical, not covering ovisacs;

in ascidians 9 Botryllophilus Hesse, 1864 (p. 392)

18. Second antennae 3-segmented, armed with claws or setae 19

Second antennae 2-segmented, armed with spines or claws 23

Second antennae 1-segmented and unarmed 28

19. A single spherical ovisac on dorsal surface of urosome; fifth legs

conical, widely separated and not covering ovisac; in ascidians.

9 Botryllophilus Hesse, 1864 (p. 392)

A single flattened ovisac on dorsal surface of urosome, covered

at its base by the partially fused laminate fifth legs 20

Two external ovisacs attached to sides of genital segment; fifth

legs entirely separate on sides of fifth segment 21

Two external ovisacs ; fifth legs entirely lacking 22

20. Urosome 5-segmented; caudal rami obliquely divergent; first

antennae 4-segmented; leg endopods laminate, with apical

and outer spines; in ascidians cf 9 Schizoproctus Aurivillius, 1885

Urosome 3-segmented; caudal rami at right angles to body axis,

first antennae 6-segmented; leg endopods conical, with long

apical setae; in ascidians 9 Pteropygus G. O. Sars. 1921

21. Fifth legs conical lobes, widely separated; ovisacs cylindrical,

longer than body; end segment of second antenna minutely

denticulate; in ascidians 9 Cryptopodus Hesse, 1865

Fifth legs curved lamellae, meeting dorsally; ovisacs club-

shaped, shorter than body; end segment of second antennae

setose; in ascidians 9 Enterocola Beneden, 1860

22. Mandibles 1-segmented processes of medium size, with 3 setae;

first maxillae biramose and well developed, with several

setae; in ascidians 9 Haplostomides Chatton and Harant, 1924

Mandibles mere knobs, each with 1 or 2 setae; first maxillae

lacking; exopods of swimming legs with terminal and several

outer claws; in ascidians 9 Haplostoma Canu, 1886

Mandibles and maxiUae both lacking; exopods of swimming
legs each with one terminal claw only; no caudal rami; in

ascidians 9 Haplosaccus Chatton and Harant, 1924

23. Fifth legs present and biramose like the other pairs; first an-

tennae 1-segmented; urosome with lateral wings; eggs in 2

ovisacs; in ascidians 9 Hypnoticus Wilson, 1924

Fifth legs present, uniramose and 1-segmented 24

Fifth legs replaced by folds of skin; first antennae laminate,

1-segmented, unarmed; urosome without wings; eggs in 2

ovisacs; in ascidians 9 Ophioseides Hesse, 1864

Fifth legs entirely lacking 27
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24. Head separated from thorax by a short neck; sides of metasome
deeply incised; fifth legs laminate, three times as long as wide;

in ascidians ? Lygephilus Hesse, 1865

Head passing insensibly into thorax without a neck; sides of

metasome smooth and not incised 25

25. Fifth legs curved laminae, meeting dorsally and covering

bases of ovisacs; second antennae flattened laminae, 1- or

2-segmented; in ascidians 9 Enterocola Beneden, 1860

Fifth legs straight laminae, not meeting dorsally nor reaching

the ovisacs; each 3-lobed with 3 setae; second antennae

cylindrical; in ascidians. _ ? Haplostomella Chatton and Harant, 1924

Fifth legs fingerform, conical, or wartlike, not meeting dorsally 26

26. Body often unsegmented; rami of legs equal, exopods lanceo-

late, with apical claw and outer teeth; endopods laminate,

unarmed ; in ascidians 9 Tranestoma Wilson, 1924

Body always segmented; endopods lanceolate, with inner teeth

and much longer than the laminate and unarmed exopods;

in ascidians ? Cryptopodus Hesse, 1865

27. Head separated from thorax; latter fused with urosome and

not segmented; body cavity used as an incubatory chamber;

in ascidians 9 Scolecimorpha G. O. Sars, 1926

Head fused with first segment; body more or less segmented,

with the usual dorsal brood pouch; cuticle hairy at both ends

of body; in ascidians 9 Brementia Chatton and Brement, 1915

28. Exopods of first 4 pairs of legs 1-segmented, with apical claws;

endopods circular pads, with papillae; body distinctly seg-

mented; in ascidians cT 9 Zanclopus Caiman, 1908

Exopods of first 4 pairs of legs spiniform, endopods finger pro-

cesses, unarmed; metasome segmented, urosome fused into

1 segment; in ascidians 9 Lequerrea Chatton and Harant, 1924

29. Rami of first 3 pairs of legs l-segmented, fourth and fifth pairs

lacking; first antennae 6-segmented; second antennae 3-

segmented, 5 setae; on annelids 9 Chelonidiformis Hesse, 1869

Rami of first 3 pairs of legs 3-segmented, fourth pair different 30

Rami of second, third, and fourth legs 3-segmented, first pair

different 31

Exopods and endopods segmented differently, some often

lacking 32

30. Fourth endopod 2-segmented, exopod 3-segmented; fifth legs

reduced to spines; posterior corners of head with spines; a

brood sack; in ascidians 9 Doroixys Kerschner, 1879

Fourth endopod 2-segmented, exopod 1- or 3-segmented; fifth

legs cornuate and curved; head without spines; eggs in 2

external ovisacs; in ascidians 9 Blakeanus Wilson, 1921 (p. 391)

31. Males only; rami of first legs 2-segmented; first antennae 6-

segmented; second antennae prehensile, 2-segmented; fifth

legs setigerous stumps; in ascidians cf Ophioseides Hesse, 1864

Both sexes; first endopod 2-segmented, exopod 3-segmented;

first antennae 7-segmented; second antennae 3-segmented,

prehensile; fifth legs 2-segmented; in ascidians.

d^ 9 Notopterophoroides Schellenberg, 1921
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32. Exopods of first 4 pairs of legs 3-segmented; first endopod 1- or

2-segmented; second, third, and fourth endopods 2- or 3-

segmented; in ascidians cf Botryllophilus Hesse, 1864 (p. 392)

Exopods of first 4 pairs of legs 3-segrQented, endopods 2-segmented 33
Exopods of first 4 pairs of legs 2-segmented, endopods 1-segmented 34
Odd combination of segmentation and absence of rami 35

33. Metasome segments of female produced into dorsal and lateral

processes; first antennae 8- or 9-segmented; caudal rami

unciform; in ascidians cT ? Notopterophorus Costa, 1829
Metasome segments without processes, but with epimeral

plates; first antennae 12-segmented; caudal rami normal,

with apical setae; in ascidians 9 Platythorax Hesse, 1866
34. Brood pouch covering entire thorax; urosome reduced to a

single segment; first and second antennae 3-segmented,

nonprehensile; in ascidians 9 Buprorus Thorell, 1859
Brood pouch not covering first segment; urosome 5-segmented;

first antennae 2-segmented; second antennae 3-segmented;

fifth legs squamate; in ascidians 9 Campopera Schellenberg, 1921

35. Exopods of first 4 pairs of legs 3-segmented; first endopod 3-

segmented, second and third endopods 4-segmented, fourth

endopod 2-segmented; last 3 no setae; in ascidians.

9 Gunentophorus Costa, 1840

Exopods of first and second legs 3-segmented, endopods 1-

segmented; third legs uniramose, 2-segmented; fourth and
fifth legs lacking; second antennae 4-segmented; on annelids.

9 Gastrodelphys Graeflfe, 1883
Rami of first and second legs 1-segmented, other pairs reduced or

lacking 36

36. Third legs each reduced to a tiny papilla, fourth and fifth legs

lacking; first antennae 3-segmented; second antennae

3-segmented, with 4 claws; on annelids 9 Nereicola Keferstein, 1863

Third, fourth, and fifth legs lacking; first antennae unsegmented
stumps, with short spines; second antennae in female 1-seg-

mented, in male 3-segmented; in Balanoglossus cf 9 Ive Mayer, 1879

37. First 4 joairs of legs present, fifth pair lacking 38

First 2 or 3 pairs of legs present, the others lacking 44

All 5 pairs of legs lacking 46

38. First 4 pairs of legs 4-segmented; first and second antennae
each 3-segmented, the latter with 2 small apical claws; caudal

rami without setae; in ascidians 9 Narcodina Wilson, 1924
First 4 pairs of legs with less than 4 segments 39

39. Body cyhndrical; legs not sheathed in a basal capsule; urosome
not segmented, metasome more or less distinctly segmented 40

Body moderately depressed; legs sheathed in a basal capsule;

both metasome and urosome rather distinctly segmented 42

40. Anus dorsal, in groove between metasome and urosome; first

and second antennae 2-segmented; legs truncated cones,

2-segmented, 2 end claws; in ascidians 9 Mychophilus Hesse, 1865
Anus in normal position, terminal; urosome shorter than meta-
some; legs conical, 1-segmented or 2-segmented; second
antennae prehensile; in ascidians 9 Enteropsis Aurivillius, 1885

Anus in normal position, terminal or terminodorsal; urosome
longer than metasome 41
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41. Legs 1-segmented, flattened laterally, triangular, each with an
apical claw; caudal rami conical, partly fused at their bases;

in acidians 9 Aplopodus Hesse, 1869

Legs 2-segmented, retractile, not flattened, each with an apical

spine; caudal rami sharply pointed, not fused at their bases;

in ascidians 9 Adranesius Hesse, 1865

42. Metasome nine times as long as wide, segmentation indistinct;

first 4 pairs of legs 2-segmented, chelate; caudal rami and fifth

legs lacking; in ascidians 9 Podolabis Hesse, 1864

Metasome scarcely three times as long as wide, distinctly seg-

mented; fifth legs lacking; caudal rami present 43

43. Urosome 3-segmented; caudal rami conical, clawhke, turned

outward at right angles; legs with several small apical spines;

in ascidians 9 Polyoon Hesse, 1878"
Urosome 1-segmented; caudal rami laminate and triangular,

fused at their bases, the tips divergent; legs with 1 stout

apical claw; in ascidians 9 Pachynesthus Hesse, 1878"

44. Three pairs of 1-segmented legs present; first antennae 7-seg-

mented; second antennae 3-segmented, with 4 or 5 unequal
apical setae, no claws; on annelids 9 Anomopsyllus G. O. Sars, 1921

Only 2 pairs of 1-segmented legs present 45

45. Second antennae 3- or 4-segmented, each with a single apical

claw; caudal rami short, somewhat divergent and tipped

with spines; in alcyonarians 9 Lamippe Bruzehus, 1858

Second antennae 1-segmented, with an apical claw; caudal

rami half as long as entire body, conical and unarmed;
cuticle papillose; in alcyonarians 9 Linaresia Zulueta, 1908

Second antennae 1-segmented, each with a single apical claw;

caudal rami short stumps, each with 3 fleshy papillae but

without setae; in alcyonarians 9 Isidicola Gravier, 1914

46. Metasome and urosome indistinguishably fused, without seg-

mentation; no appendages except rudiments of the first

antennae; dredged, 8 fathoms (see p. 621). _ 9 Jeanella T. Scott, 1904
Metasome and urosome distinctly separated, segmented or not 47

47. Two pairs of antennae and 3 pairs of mouth parts present 48

Neither antennae nor mouth parts present 49

48. First antennae 5-segmented, setiferous; second antennae 3-

segmented, prehensile; urosome 2-segmented; no foldings or

invagination of body; on annelids 9 Nereicola Keferstein, 1863

First antennae 4-segmented, hairy; second antennae 2-seg-

mented, prehensile; urosome 1-segmented, invaginate into

metasome; body folded ventrally; in ascidians.

9 Ooneides Chatton and Br^ment, 1915

19. Metasome elliptical and distinctly segmented; urosome 3-lobed,

not segmented; body without lateral processes; head fused

with thorax; on annelids c? 9 Melinnacheres M. Sars, 1870

Metasome broadly ovate, not segmented; urosome 2-segmented;

head separated from thorax; latter with 4 pairs of pointed

lateral processes; on nudibranchs^ 9 Lomanoticola T. and A. Scott, 1895

" Hesse claimed that the first antennae of Polyoon and Pachynesthus were biramose, both exopods and

endopods distinctly segmented!
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KEY TO THE GENERA OF THE SUBORDER MONSTRILLOIDA

(Owing to the absence of second antennae and mouth parts and the similarity

in structure of the first antennae and swimming legs, distinctions in this group

are based on the form and segmentation of the body and the armature of the

caudal rami)

1. Body cyclopoid, metasome much wider than urosome; fourth and
fifth legs rudimentary and of similar structure; first antennae

9-segmented, setose; 60 fathoms 9 Thespesiopsyllus, new name ^s

Body elongate, cylindrical, urosome nearly as wide as metasome;
fourth legs as well developed as first 3 pairs; first antennae

4-segmented, or less 2

2. Urosome of female 3-segmented, of male 4-segmented 3

Urosome of female 2-segmented, of male 3-segmented 4

3. Oral tubule near the center of the ventral surface of the cepha-

lothorax; fifth legs present in male; caudal rami with 5 or 6

setae; surface tow c3^ ? Monstrilla Dana, 1848 (p. 393)

Oral tubule placed far forward near anterior margin; fifth legs

absent in male; caudal rami with 2 apical and 2 lateral setae;

surface tow cr' ? Monstrillopsis G. 0. Sars, 1921

4. Caudal rami club-shaped, each with 3 setae in female, 4 in male;

oral tubule at anterior margin; fourth legs in female shortened;

surface tow c?" 9 Cyrabasoma Thompson, 1888 (p. 395)

Caudal rami linear, each with 5 setae in female; oral tubule

removed from anterior margin; fourth legs as long as other

pairs; surface tow 9 Thaumaleus Kr0yer. 1849

KEY TO THE GENERA OF THE SUBORDER CALIGOIDA

(Important characters are still furnished by the structure of the 5 pairs of legs

and the second antennae, but they are largely supplemented by the relative

size, shape, and armature of the various body regions)

1. Entire body more or less distinctly segmented and depressed;

fourth segment narrowed; genital segment enlarged, often

to the size of the carapace 2

Body more or less distinctly segmented and cylindrical; fourth

segment as wide as third; genital segment usually smaller,

rarely enlarged 47

Body cylindrical but not segmented; head and neck distinct,

with horns or processes for attachment; rest of body fused

into a trunk 68

2. Three anterior segments fused with the head; first or fourth legs,

or both pairs, often uniramose 3

Two anterior thoracic segments fused with head; first 4 pairs of

legs biramose; no dorsal plates; genital segment never as large

as carapace; outside of fishes cf 9 Trebius Kr0yer, 1838 (p. 413)

First segment only fused with head; first 4 pairs of legs biramose
(except Pholidopus) ; females with, males without, dorsal plates 23

«8 Sars proposed the name Thaumatopsyllus for this genus, but that name was published by T. Scott In

1894 as a synonym of Aegisthus.
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3. Both first and fourth legs uniramose, second and third pairs

biramose 4

First legs only uniramose, second, third, and fourth pairs

biramose 18

Fourth legs only uniramose, first, second, and third pairs biramose 19

First 4 pairs of legs biramose; fourth segment with dorsal plates 21

4. Fourth, fifth, and genital segments fused, with a single dorsal

plate, and a smooth conical process near each posterior corner;

mouth of fishes 9 Dentigryps Wilson, 1913

Fourth segment separated from fifth, with paired dorsal plates,

overlapping the genital segment in female, rudimentary in male 5

Fourth segment separated from fifth, without dorsal plates; gen-

ital segment with or without posterior processes 6

5. Frontal plates with lunules; claws on first legs simple; genital

segment with lobes and rudimentary legs at its posterior

corners; outside of fishes cf 9 Tuxophorus Wilson, 1908

Frontal plates without lunules; claws on first legs 3-pronged;

genital segment with horny toothed processes at its corners;

outside of fishes cf 9 Qloiopote3 Steenstrup and Liitken, 1861 (p. 415)

6. Frontal plates with lunules; maxillae simple, spinelike 7

Frontal plates without lunules; maxillae bifurcate or simple 14

7. Genital segment simple, without processes or wings 8

Genital segment with posterior processes as long as the abdomen 13

Genital segment surrounded by a 2-lobed membranous wing;

abdomen also with a wing on either side, curling around the

ovisacs; gill cavity of fishes. 9 Parapetalus Steenstrup and Liitken, 1861

8. Fourth segment produced into a long neck; genital segment

many times larger than carapace; fourth legs 2-segmented;

caudal rami fihform; gill cavity of fishes 9 Echetus Kr0yer, 1863

Fourth segment short; genital segment usually much smaller,

rarely a little larger than the carapace and depressed 9

9. Furca and maxillary hooks both lacking 10

Furca and maxillary hooks both present 11

10. Genital segment shorter and narrower than the carapace;

abdomen one-third the length of genital segment; caudal rami

wider than long; mantle of Nautilus.-- cf 9 Anchicaligus Stebbing, 1900

Genital segment longer than carapace; abdomen longer than

rest of body; caudal rami three times as long as wide, with

4 to 6 setae; gill cavity of fishes cf 9 Sciaenophilus Beneden, 1852

11. Fourth legs rudimentary, 1-segmented; genital segment much
wider than long; abdomen with only 1 segment; caudal rami

large and stout; gill cavity of fishes cf 9 Pseudocaligus A. Scott, 1901

Fourth legs normally developed, with 3 or 4 segments 12

12. Males only; 3 terminal segments of fourth legs solidly fused

and armed with spines coarsely flattened and broadly
winged; gill cavity of fishes, c?" Parapetalus Steenstrup and Liitken, 1861

Both sexes; 3 terminal segments of fourth legs loosely fused

and armed with setae or spines neither flattened nor winged;

everywhere on fishes c? 9 Caligus Miiller, 1785 (p. 397)

71937—32 40
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13. Four of these processes, 2 dorsal, 2 ventral; fourth segment
small, of normal length; abdomen club-shaped and made up
of 2 segments; gills of fishes, ? Synestius Steenstrup and Liitken, 1861

Two dorsal processes only; fourth segment produced into a

long neck; abdomen same diameter throughout and 1-seg-

mented; mouth of fishes 9 Caligodes Heller, 1865 (p. 408)

14. Genital segment without plates or processes; maxillae divided or

simple; furca present 15

Genital segment without plates, but often with processes;

maxillae simple; furca lacking 17

Genital segment covered with a fused dorsal plate, overlapping

the abdomen; maxillae divided; furca well developed; outside

of fishes d^$ Homoiotes Wilson, 1905

15. Carapace deeply incised on frontal margin, 2 sides folded

together on midline; fourth legs with 3 segments only; gills

of fishes 9 Hermilius Heller, 1865

Carapace depressed, but neither incised nor folded 16

16. First maxillae divided; abdomen normally developed, with

caudal rami attached to its posterior margin; fourth legs

4-segmented; outside of fishes.

cT 9 Lepeophtheirus Nordmann, 1832 (p. 409)

First maxillae simple; abdomen wanting; caudal rami attached

to ventral surface of genital segment; fourth legs with only

3 segments; gills of fishes 9 Anuretes Heller, 1865

17. Genital segment with 2 posterior processes longer than the

segment itself; abdomen five times as long as wide and con-

cealed; gills of fishes 9 Diphyllogaster Brian, 1899

Genital segment without processes; maxillae znere rudiments;

abdomen only twice as long as wide, 2-segmented, wholly

visible; mouth of fishes cf 9 Abasia Wilson, 1908

18. Both rami of fourth legs 3-segmented; abdomen longer than

genital segment; fourth segment without dorsal plates; max-
illae bifurcate; outside of fishes 9 Calistes Dana, 1849

Fourth exopod 3-segmented, endopod 2-segmented; abdomen
shorter than genital segment; fourth segment with dorsal

plates; maxillae simple; gills of fishes..' 9 Caligeria Dana, 1849

19. Frontal plates with lunules; maxillary hooks and furca both

present; basal abdomen segment lobed in female, not lobed

in male; outside of fishes c?" 9 Midias Wilson, 1911

No lunules, maxillary hooks, or furca; basal abdomen segment

lobed in female, not lobed in male; exopods with horny

processes; outside of sharks. - cT 9 Alebion Kr0yer, 1863 (p. 418)

Frontal plates without lunules; abdomen without lobes 20

20. No maxillary hooks or furca; fourth segment without dorsal

plates; genital segment with 2 ventral horny processes; max-
illae divided; outside of fishes c? 9 Calina Beneden, 1892

Maxillary hooks and furca present; fourth segment with rudi-

ments of dorsal plates; genital segment without processes;

maxillae simple; mouth of fishes c? 9 Paralebion Wilson, 1911

21. Both rami of fourth legs 2-segmented; furca present; genital

and basal abdominal segments without lobes or leg rudiments;

in surface tow cf 9 Dysgamus Steenstrup and Liitken, 1861

Fourth exopods 3-segmented, endopods 2-segmented; genital

and basal abdominal segments with lobes in female, without

them in male 22
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22. Abdomen much shorter than genital segment, its 2 segments

about the same length; genital segment less than half as wide

as carapace; outside of fishes. cT ? Elytrophora Gerstaecker, 1853 (p. 416)

Abdomen twice as long as genital segment, its basal segment

10 times as long as terminal segment; genital segment wider

than carapace; gill cavity of fishes. 9 Euryphorus Milne Edwards, 1840

23. First legs uniramose, others biramose; 2 pairs of dorsal thoracic

plates, 1 on fused second and third segment, 1 on fourth

segment; outside of sharks 9 Pholidopus Wilson, 1907

All 4 pairs of legs biramose; thorax with or without dorsal plates 24

24. One to four pairs of dorsal plates; abdomen 1-segmented and

wholly concealed in dorsal view 25

No dorsal plates; abdomen 1- or 2-segmented and wholly visible

in dorsal view; males only 39

25. Rami of first 4 pairs of legs with same number of segments, and

all of them armed with plumose setae or spines, or both 26

Rami of first 4 pairs of legs differing in number of segments,

some or all of them destitute of setae and spines 27

26. Rami all 3-segmented; 4 pairs of dorsal plates, first and third

pairs median, second and fourth lateral; second pair widely

separated, fourth fused; outside of shark ? Lepimacrus Hesse, 1883

Rami all 2-segmented; 1 pair of dorsal plates on fourth segment

in female, none in male; abdomen 1-segmented; caudal rami

very large, setae short; outside of shark cf ? Demoleus Heller, 1865

27. Rami of first 3 pairs of legs 2-segmented, of fourth pair

1-segmented 28

Rami of first 2 pairs 2-segmented, of third and fourth pairs

1-segmented 35

The 2 rami of each pair alike, but not combined as above 36

The 2 rami in some pairs alike, in others different 38

28. An extra segment attached as a median lobe to the posterior

sinus of the genital segment; caudal rami horny, without setae 29

No extra segment; caudal rami normal and armed with setae 30

29. Second, third, and fourth segments each with dorso-lateral

plates, the 3 pairs alike in form and position; no adhesion pads

on thorax; fins of sharks 9 Parapandarus Wilson, 1924 (p. 439)

Second segment with a pair of lateral plates, third and fourth

segments with dorsal plates, the 3 pairs unlike; 4 pairs of

adhesion pads; fins of sharks 9 Pandarus Leach, 1816 (p. 432)

30. A single pair of dorsal plates on fourth thoracic segment 31

Two pairs of dorsal plates, on third and fourth segments,

latter covering urosome & Cecrops Leach, 1816 (p. 441)

Two pairs of dorsal plates, second pair on genital segment 32

Three pairs of dorsal plates, third pair on genital segment 34

31. Second and third segments with 1 pair of lateral lobes; the plates

on fourth segment fused at base; genital segment longer than

wide; throat of sharks cf" 9 Nesippus Heller, 1865 (p. 438)

Second and third segments separated, with 2 pairs of lateral

lobes; plates on fourth segment also separated; genital seg-

ment wider than long; gills of sharks 9 Prosaetes Wilson, 1907

32. Dorsal plates on fourth segment covering less than one-third of

genital segment; margins of carapace and plates smooth,

without denticles; outside of fishes 9 Luetkenia Glaus, 1864

Dorsal plates on fourth segment covering two-thirds of genital

segment; margins of carapace and plates finely dentate 33
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33. Males only; abdomen visible in dorsal view; second and third

segments forming waist between head and fourth segment;

fourth rami lamellar; outside of fishes.

cf Orthagoriscicola Poche, 1902 (p. 443)

Both sexes; abdomen entirely concealed in dorsal view; second

and third segments as wide as fourth, no waist; fourth rami

narrow conical; outside of fishes.

cf 9 Philorthragoriscus Horst, 1897 (p. 444)

34. Abdomen as large as genital segment, both with broad lateral

wings between which the long egg strings are coiled and
concealed; gills of fishes ? Cecrops Leach, 1816 (p. 441)

Abdomen smaller than genital segment, both without wings;

egg strings long but entirely visible, and neither coiled nor

convoluted; outside of sharks 9 Achtheinus Wilson, 1908

35. Four pairs of dorsal plates, the halves of first 3 pairs entirely

separated, of fourth pair fused, with a posterior sinus; fins

of sharks 9 Perissopus Steenstrup and Liitken, 1861 (p. 424)

Two pairs of dorsal plates, partly fused with serrate margins;

first pair with posterior sinus, second pair overlapping on

midline; outside of fishes 9 Orthagoriscicola Poche, 1902 (p. 443)

36. Rami of first, second, and fourth legs 1-segmented; of third

legs 2-segmented; 3 pairs of dorsal plates, each wider than

the carapace; outside of sharks 9 Phyllothyreus Norman, 1903

Rami of first legs 2-segmented, of second and third legs 3-seg-

mented 37

37. Fourth segment without dorsal plates; rami of fourth legs

3-segmented; leg rudiments on genital segment; urosome
shorter than metasome; gills of fishes cf 9 Dissonus Wilson, 1906

Fourth segment with dorsal plates; rami of fourth legs laminate,

1-segmented; no leg rudiments on genital segment; urosome
longer than metasome; outside of sharks.

9 Dinematura Burmeister, 1833 (p. 430)

38. Exopod of first legs 1-segmented, endopod 2-segmented; rami

of second and third legs 2-segmented, of fourth legs 1-seg-

mented; 3 pairs of dorsal plates; gill cavity of sharks.

9 Gangliopus Gerstaecker, 1854

Rami of first legs 2-segmented, second and third exopods 3-

segmented, endopods 2-segmented; fourth rami 1-segmented

in female, in male exopod 3-segmented, endopod 2-segmented;

outside of sharks.

cf 9 Echthrogaleus Steenstrup and Liitken, 1861 (p. 426)

39. Rami of first 4 pairs of legs 2-segmented 40

Rami of first 3 pairs of legs 2-segmented, fourth pair 1-seg-

mented 43

One or both rami of second and third legs 3-segmented, the

others 2-segmented 46

40. Abdomen 1-segmented; caudal rami small and semicircular;

maxillipeds moderately swollen, with chelate claw shutting

on 2 knobs; fins of sharks.

cf Perissopus Steenstrup and Liitken, 1861 (p. 424)

Abdomen 2-segmented; caudal rami large and foliaceus 41
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41. Anterior corners of genital and fourth segments produced into

knobs; posterior lobes but no leg rudiments on genital seg-

ment; fins of sharks cf Parapandarus Wilson, 1924 (p. 439)

Anterior corners of genital and fourth segments smoothly

rounded ; an accessory lobe inside the base of each carapace lobe 42

42. One pair of rounded lobes at posterior corners of genital seg-

ment but no leg rudiments; maxillipeds little enlarged, claws

normal; outside of sharks cf Demoleus Heller, 1865

Two pairs of pointed lobes and 2 pairs of leg rudiments at cor-

ners of genital segment; maxillipeds swollen, with stout for-

ceps; fins of sharks cf Pandarus Leach, 1816 (p. 432)

43. Abdomen 2-segmented; thoracic segments narrower than

genital segment; third segment wider than second; leg rudi-

ments on the genital segment; gill cavity of sharks.

cf Qangliopus Gerstaecker, 1854

Abdomen 1-segmented; thoracic segments wider than genital

segment ; second segment wider than the third 44

44. Second and third segments fused, with 1 pair of lateral lobes;

maxilliped with 2 claws, shutting like scissors; no adhesion

pads; outside of sharks cf Achtheinus Wilson, 1908

Second and third segments separated, second with, third with-

out, lobes 45

45. Two pairs of adhesion pads at bases of 2 pairs of antennae;

genital segment as long as wide, showing no leg rudiments;

throat of sharks c?" Nesippus Heller, 1865 (p. 438)

No adhesion pads; genital segment wider than long, with a pair

of leg rudiments on its lateral margins near the corners; fins

of sharks d^ Perissopus Steenstrup and Liitken, 1861 (p. 424)

46. Only expods of second and third legs 3-segmented, endopods

2-segmented; lateral areas of carapace divided as in female;

outside of sharks- cf Echthrogaleus Steenstrup and Liitken, 1861 (p. 426)

Both rami of second and third legs 3-segmented; lateral areas

of carapace entire, not divided; caudal rami large, laminate;

outside of sharks <? Dinematura Latreille, 1829 (p. 430)

47. One or more body regions with plates or wings, or both 48

Neither plates nor wings on any of body regions 52

48. All swimming legs transformed into lamellar plates 49

First 2 pairs of legs of usual form, third and fourth pairs trans-

formed into laminae or lacking 50

49. Carapace covering only part of metasome, without wings;

dorsal plates on fourth segment covering urosome in female,

wanting in male; mouth of sharks, cf 9 Anthosoma Leach, 1816 (p. 446)

Carapace covering entire body, with anterior wings; ventral

surface also covered by a fused plate; no dorsal plates;

operculum of fishes 9 Norion Nordmann, 1864

50. Third and fourth legs lacking; first 2 pairs 2-segmented; cara-

pace overlapping anterior thorax but without lateral wings;

gills of sharks 9 Caetrodes Wilson, 1906

Third and fourth legs present and variously modified 51

51. Third and fourth legs flattened laminae; carapace with lateral

wings; body covered with a single dorsal plate having lobes;

gills of fishes 9 Sagum Wilson, 1913

Third and fourth legs with elongate fleshy rami; carapace with-

out lateral wings; dorsal body plate single, without lobes;

gills of fishes ..,„ cf 9 Lernanthropus Blainville, 1822 (p. 447)
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52. First 4 pairs of legs present and equally well developed 53

First 4 pairs of legs present, but some of them rudimentary 62

One or more pairs of legs entirely lacking 65

53. Second antenna with a stout apical chela and no setae 54

Second antenna with a single apical claw, and often setae 57

Second antenna with setae only, no claw or chela 61

54. Genital segment with laminate processes at its corners, extend-

ing backward on each side of abdomen; leg rami 1-segmented;

fins of fishes 9 Peniculisa Wilson, 1917

Genital segment without processes; leg rami not 1-segmented 55

55. Leg rami 3-segmented; first antenna 7-segmented; genital seg-

ment cylindrical, longer than any thoracic segment 56

Leg rami 2-segmented; first antenna 5-segmented; genital seg-

ment flattened and no longer than any of thoracic segments

preceding it; dredged, 360 fathoms 9 Pontopsyllus T. Scott, 1894

56. Carapace with posterior and median lobes; between the two on

either side a stout dorsal spine; a spine also inside each leg;

gills of sharks cf 9 Krjz<yeria Beneden, 1853 (p. 452)

Carapace without lobes, squarely truncated posteriorly; no

spines either on dorsal surface or inside base of each leg;

gills of sharks cf 9 Kr^yerina, new genus (p. 457)

57. Legs all uniramose, 2-segmented, without setae, end segment
with spines; first antennae 5-segmented; caudal rami lanceo-

late, without setae; gills of rays 9 Ergasilina Beneden, 1851

Legs all biramose, armed with setae and not spines 58

58. Rami of first 3 pairs of legs 2-segmented, of fourth pair 1-seg-

mented; head and first segment fused, second and third seg-

ments free, fourth and fifth fused; giUs of eels.

cf 9 Congericola Beneden, 1854

Rami of first 4 pairs of legs segmented alike; fourth segment
free, not fused :. 59

59. All the rami 2-segmented; fifth legs uniramose, 2-segmented;

maxillipeds verj' large and armed with powerful sickle-shaped

apical claws; gills of sharks cf 9 Nemesis Risso, 1826 (p. 460)

All the rami 3-segmented; fifth legs uniramose, 1-segmented;

maxillipeds turned forward and tipped with several curved

claws; gills of fishes cf Lernaea Linnaeus, 1758

All the rami 3-segmented, often partly fused; fifth legs unira-

mose, 1-segmented; maxillipeds with chela or claw 60

60. MaxiUipeds turned outward, their basal segments separated,

each huge chela shutting horizontally; first antenna 5- to

7-segmented; gills of sharks cf 9 Eudactylina Beneden, 1853 (p. 466)

Maxillipeds turned outward, but uncinate; first antenna

8-segmented, 2 basal segments enlarged with curved pos-

terior claws; gills of sharks. _ cf 9 Eudactylinodes, new genus (p. 468)

Maxillipeds turned forward, their basal segments fused, each

with a simple apical claw shutting vertically; first antenna

1 1-segmented; gills of rays cf 9 Eudactylinella, new genus (p. 471)

61. Leg rami 1- or 2-segmented; urosome as long as metasome;
anterior thoracic segments shorter than the posterior; gills of

fishes 9 Lamproglena Nordmann, 1832

Leg rami 3-segmented; urosome shorter than the metasome;
anterior thoracic segments longer than the posterior; on an

annelid 9 Donusa Nordmann, 1864
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62. First 3 pairs of legs uniramose, fourth pair biramose, all 1-seg-

mented; first antenna 9-segmented; caudal rami cylindrical,

setose; gills of fishes 9 Eassettithia Wilson, 1922

First 2 pairs of legs biramose, last 2 uniramose, all rami 2-seg-

mented 63

First and second legs not segmented alike, third and fourth

pairs 1-segmented 64

63. Carapace nearly as wide as long, with lateral and posterior

lobes; genital segment with rounded lobes at posterior cor-

ners; gills of cephalopods cf Pennella Oken, 1816 (p. 489)

Carapace without lobes, one-half longer than wide; genital

segment also without lobes at its posterior corners, longer

than wide; gills of fishes cf Lernaeocera Blainville, 1822 (p. 485)

64. First, third, and fourth legs uniramose, second legs biramose,

all rami 1-segmented; first antennae 3-segmented; caudal

rami lanceolate and setose; gills of fishes.

cf ? Pseudocycnus Heller, 1865 (p. 474)

First endopods 1-segmented, exopods and both rami of second

legs 2-segmented, third and fourth legs uniramose, 1-seg-

mented; caudal rami laminate; gills of fishes.

9 Pseudoclavella Bassett-Smith, 1898

65. First 2 pairs of legs biramose, exopods 3-, endopods 2-seg-

mented; third legs uniramose, 2-segmented; fourth and fifth

legs lacking; in surface tow 9 Eurynotopsyllus T. Scott, 1901

First 2 pairs of legs biramose, third pair uniramose, all rami

2-segmented; fourth and fifth legs lacking; genital segment
and abdomen fused; fins of fishes, cf Sarcotretes Jungersen, 1911 (p. 484)

First 2 pairs of legs biramose, third, fourth, and fifth pairs

uniramose, replaced by setae or lacking 66

First legs only biramose, second and third uniramose, fourth

and fifth lacking ^_ 67

66. Rami of first 2 pairs of legs 2-segmented; third and fourth pairs

replaced by setae or lacking; second antenna with a stout

terminal claw; gills of fishes c?" 9 Hatschekia Foche, 1902 (p. 476)

Rami of first 2 pairs of legs 1-segmented; third pair uniramose,

lamellar, fourth pair lacking; second antenna with a terminal

chela; gills of fishes cf 9 Dichelesthium Hermann, 1804 (p. 478)

67. Rami of first legs 2-segmented, of second and third legs 1-seg-

mented; first antenna 4-segmented; second antenna 3-seg-

mented, tipped with plumose setae; on sipunculids.

9 Ventriculina Bassett-Smith, 1903
Rami of first legs 1-segmented, of second and third legs also

1-segmented; first antenna 6-segmented; second antenna
2-segmented, with apical claw; gills of fishes.

9 Cybicola Bassett-Smith, 1898
68. Trunk straight; legs close together near head; ovisacs filiform,

eggs uniseriate; abdomen with featherUke processes; flesh

of mammals and fishes 9 Pennella Oken, 1816 (p. 489)

Trunk straight; legs widely separated on head, neck, and
trunk; egg cases sacklike, eggs multiseriate 69

Trunk straight; first 2 pairs of legs close to head, the others

at short intervals; ovisacs filiform, eggs uniseriate 73
Trunk with sigmoid curve; legs close together near head; ovisacs

filiform, convolute, or coiled in tight spirals 78
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69. Cephalic segment with 2 to 4 soft horns, symmetrically arranged 70
Cephalic segment with asymmetrical protuberances, or none at all 72
Cephalic segment with a pair of profusely branched soft ventral

laminae and another pair on the neck away from the head;

abdomen 2-segmented; gill cavity of fishes 9 Dysphorus Kurtz, 1924

70. Neck passing insensibly into trunk; abdomen more or less fused

with trunk; caudal rami present; second antennae uncinate;

flesh of fishes 9 Lernaea Linnaeus, 1758

Trunk abruptly widened from neck; no caudal rami 71

71. Abdomen separated from, and longer than, the trunk, 3-segment-

ed; first antennae 5-segmented; second antennae 1-segment-

ed, without setae; gills of fishes 9 Lernaeogiraffa Zimmermann, 1922

Abdomen fused with trunk, without segmentation; first an-

tennae 3-segmented; second antennae 2-segmented, both

pairs with setae; flesh of fishes 9 Taurocheros Brian, 1924

72. Neck and trunk transversely wrinkled, with traces of segmen-

tation; head swollen, at anterior end of neck; no legs; flesh of

fishes 9 Areotrachelus Wilson, 1924

Trunk segmented, with mouth at its anterior end; 4 pairs of

legs; neck a frontal process, ending in a knob bearing anten-

nae only; gills of fishes 9 Therodamas Kr0yer, 1863

73. Head and thorax smooth, without processes or horns, and in

line with trunk axis; abdomen 1-segmented; second antennae

chelate; fins of fishes 9 Peniculus Nordmann, 1832 (p. 479)

Cephalothorax with horns or processes, or both, and usually bent

at an angle with the neck 74

74. Bilateral symmetry complete; branched frontal processes on

the head, but no horns or lateral outgrowths; ovisacs straight 75

Bilateral symmetry complete; lateral horns or outgrowths, but

no frontal processes; ovisacs straight 76

Bilateral symmetry distorted; neck attached to side of trunk;

ovisacs coiled into tight spirals 77

75. Head and neck straight, attached at right angles to side of trunk

near anterior end; second antenna 2-segmented; 3 pairs of

legs; flesh of sardine 9 Peroderma Heller, 1865

Head and neck with sigmoid curve, attached to anterior end of

trunk; second antennae 3-segmented; 4 pairs of legs, first 2

biramose; head in heart of fish 9 Cardiodectes Wilson, 1917

76. Two to 10 chitin horns on head; neck not enlarged behind the

legs; 1 pair of maxillae and 4 pairs of swimming legs; flesh of

fishes 9 Lernaeenicus LeSueur, 1824 (p. 480)

Two lateral outgrowths on head; neck enlarged behind the legs;

2 pairs of maxillae and 3 pairs of swimming legs; abdomen
smafl; flesh of fishes 9 Sarcotretes Jungersen, 1911 (p. 484)

77. Neck attached to anterolateral corner of trunk; abdomen
hemispherical; trunk twisted; 4 pairs of swimming legs;

eyes of fishes 9 Phrixocephalus Wilson, 1908

Neck attached to center of dorsal surface of trunk; abdomen as

long as trunk, turned sidewise; 4 pairs of legs; gills of fishes.

9 CoUipravus Wilson, 1917

78. Head and neck with soft lateral processes; neck reflexed upon

itself; abdomen two-thirds as long as trunk and tapered;

gills of fishes--- 9 Haemobaphes Steenstrup and Lutken, 1861 (p. 488)

Head with hard chitin horns, neck not reflexed 79
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79. Egg strings looped in loose masses; horns long and branched 80

Egg strings tightly coiled into regular spirals; horns varying 81

80. No abdominal processes; trunk bent in a regular sigmoid curve;

cephalic horns very irregular; first antennae 3-segmented;

gills of fishes 9 Lernaeocera Blainville, 1822 (p. 485)

Five or six processes along each side of abdomen; trunk simply

curved; horns regularly branched; first antennae 2-segmented;

gills of fishes 9 Lernaeolophus Heller, 1865 (p. 486)

81. Cephahc horns branched; abdomen as long as trunk, with many
lateral processes; neck very short, nearly obsolete; gills of

fishes 9 Haemobaphcides T. and A. Scott, 1913

Cephalic horns unbranched; abdomen half as long as trunk,

without lateral processes; neck much longer than trunk;

flesh of fishes 9 Trifur Wilson, 1917

KEY TO THE GENERA OF THE SUBORDER LERNAEOPODOIDA

(The swimming legs are entirely absent in more than half of the genera of this

group, and hence distinctions must be based largely upon the relative size

and shape of the body regions and upon the structure of the antennae and

maxillae)

1. Parasite fastened to its host by its second antennae, second

maxillae, or maxiUipeds, or by combinations of two or more

of these 2

None of the regular appendages used for attachment, but the

parasite buries its head and neck in the tissues of its host 60

Parasite not fastened to its host, but lying free within certain

canals, sinuses, or glands, or in the flesh of its host 82

Parasite not fastened to its host, but lying inside a gall within

the body of the host; antennae and mouth parts present, but

no legs; in sea urchins cf 9 Pionodesmotes Bonnier, 1898

2. Second antennae nonprehensile or lacking; second maxillae

uncinate, serving with the maxillipeds for attachment to the

host 3

Second antenna prehensile; second maxillae nonprehensile; 2

posterior pairs of legs modified or lacking 9

Second antennae nonprehensile; second maxillae fused at their

tips, with a prehensile bulla; adults without legs 25

Second antennae modified into tripartite horns; second maxillae

and maxillipeds uncinate; 4 pairs of leg rudiments; gills of fishes.

9 Trichthacerus Kr0yer, 1863

3. Abdomen 1-segmented; first antenna indistinctly segmented;

2 pairs of birarhose legs, rami 1-segmented; no ovisacs; head
fused with the trunk; marsupium of amphipods.

cf 9 Stenoth.och.eres Hansen, 1897

Abdomen lacking, but caudal rami often present; 2 pairs of

swimming legs present, uniramose and 1-segmented 4

4. Genital area present; genital apertures close together, their chitin

rings more or less fused 5

Genital area lacking; genital apertures widely separated, rings

not fused; second antennae, legs, and caudal rami lacking 8
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5. Legs and caudal rami with wide basal and narrow distal portions,

tapered to a sharp point; abdomen and second antennae

lacking; gills of Cumacea cf ? Horaoeoscelis Hansen, 1897

Legs and caudal rami sometimes lacking; when present cylin-

drical, short, bluntly rounded, and tipped with 2 or 3 setae 6

6. Legs and caudal rami lacking; maxillipeds rudimentary, shorter

than the maxillae; body of female flattened, wider than long;

male unknown; gills of Crustacea $ Choniostoma Hansen, 1886

Legs and caudal rami usually present, but rudimentary; body

of female spherical, of male ovoid or subglobular 7

7. Maxillipeds poorly developed, 3-segmented; caudal rami com-

pletely fused; genital area with a large protuberance directed

downward; on an ostracod 9 Sphaeronellopsis Hansen, 1905

Maxillipeds well developed, 4-segmented; caudal rami com-

pletely separated, sometimes wholly lacking; no protuberance

on the genital area; marsupium of Crustacea.

& 9 Sphaeronella Salensky, 1868

8. Maxillipeds short and weak in female, well developed in male;

trunk covered more or less thickly with short hairs posteriorly;

marsupium of Crustacea cf 9 Mysidion Hansen, 1897

Maxillipeds wanting in female, present in male, but weakly

developed; trunk entirely naked; first antennae short, with

but one segment; outside of Crustacea.

c? 9 Aspidoecia Giard and Bonnier, 1889

9. Macroscopic females, attached to the host 10

Microscopic males, attached to the females 19

10. Body elongated, symmetrical or only slightly irregular; ovisacs

straight, cylindrical or club-shaped 11

Body short, wider than long and very asymmetrical; ovisacs

twisted and usually somewhat concealed 18

11. Head produced posteriorly into a cephalic neck; antennae on

frontal margin, mouth and mouth parts at base of neck 12

No cephalic neck; mouth and mouth parts on ventral surface

of head, not as widely separated from the antennae 14

12. Head small, each lateral process tapered to a blunt point; trunk

faintly 4-segmented; no legs, dorsal or ventral processes;

mouth of fishes 9 Medesicaste Kr0yer, 1863

Head larger, each lateral process broadly rounded; leg rudiments

present; trunk distinctly divided into 2 segments 13

13. Leg rudiments bipartite, angular, interlocked; anterior trunk

with 2 dorsal processes, posterior without lateral processes;

gills of fishes 9 Lernentoma Blainville, 1822

Leg rudiments tripartite, separated; anterior trunk with 2

dorsal processes, posterior with 2 pairs of lateral processes;

gills of fishes 9 Oralien Bassett-Smith, 1899 (p. 494)
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14. Head fused with metasome, armed with 6 knobs, 2 anterior,

2 dorsal, 2 ventral; genital segment with 8 dactylose processes;

no legs; mouth of fishes ? Strabax Nordmann, 1864

Head separated; metasome fused and unsegmented; urosome

2-segmented with caudal rami; 2 pairs of legs, no horns,

knobs, or processes; gills of fishes ? Blias Kr0yer, 1863 (p. 493)

Head separated; metasome with 1 or 2 free segments, paired

horns or lateral processes and unpaired dorsal knobs or

laminae 15

Head fused with first segment, separated from second segment

by a short neck; 1 or more pairs of legs and processes, but

no knobs 16

Head separated; metasome usually 4-segmepted; no horns or

dorsal knobs, but paired lateral processes and 2 pairs of legs 17

15. First 2 segments free, rest of thorax fused with lateral knobs and

dorsal laminae; legs uniramose, end segments boot-shaped;

gills of fishes ? Chondracanthopsis, new genus (p. 508)

First segment only free, rest of thorax fused with 3 pairs of

lateral processes turned ventrally; head deflexed; legs bira-

mose; gills of fishes ? Chondracanthodes, new genus (p. 506)

First segment only free, rest of thorax fused without lateral

processes; a horn at each anterior corner of head; 1 pair of

legs; gills of fishes 9 Pseudochondracanthus Wilson, 1908 (p. 495)

16. Metasome segments distinctly separated, each with lateral

processes; second segment with a pair of dorsal horns; 1 pair

of legs; gills of fishes 9 Juanettia Wilson, 1921

Metasome segments completely fused, without lateral processes;

no dorsal horns; second antennae tripartite; 2 pairs of leg

rudiments; gills of fishes 9 Triphyllacanthus Oakley, 1930

17. Head smooth, without barbs or processes; metasome also with-

out processes except 1 pair at posterior corners of the fourth

segment; gills of fishes 9 Acanthochondria Oakley, 1927 (p. 500)

Head with lateral barbs or posterior processes; metasome also

with paired processes, dorsal, ventral, or lateral, any 2 or

all 3; gills of fishes 9 Chondracanthus La Roche, 1811, (p. 497)

18. Head more or less separated from trunk; latter with 3 pairs of

lateral processes; abdomen 1-segmented; second antennae

with terminal claws; gills of fishes 9 Diocus Kr0yer, 1863

Head fused with metasome; latter with 1 pair of lateral pro-

cesses bearing knobs and lobes; second antenna a multifid

horn; gills of fishes 9 Tanypleurus Steenstrup and Liitken, 1861

19. Leg rudiments entirely lacking; no abdomen; body segments

indistinct; each caudal ramus conical and divided distally;

gills of fishes & Pseudochondracanthus Wilson, 1908 (p. 495)

Two pairs of leg rudiments, biramose, rami 1-segmented, exo-

pods with spines; second antenna 3-segmented, end segment

with outer accessory claw; gills of fishes.

cf Chondracanthodes, new genus (p. 506)

Two pairs of leg rudiments, uniramose, 2-segmented, setose 20

Two pairs of leg rudiments, uniramose, 1-segmented, setose 21

Five pairs of leg rudiments, anterior pairs biramose 24
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20. Antennal area separated from head; trunk 4-segmented; caudal
rami setiform; end segment of each leg with 1 apical seta;

mouth of fishes cf Medesicaste Kr0yer, 1863
Antennal area not separated; trunk 6-segmented; caudal rami

conical; end segment of each leg with 3 or 4 apical setae;

mouth of fishes c?" Strabax Nordmann, 1864

21. Head and first 2 segments fused, bearing all the appendages 22
Head and first segment only fused; second segment free and

bearing second legs; each leg ramus cylindrical, with 2 apical

setae; gills of fishes cf Ch.ondracanth.us La Roche, 1811 (p. 497)

Head separated from thorax, first 2 free segments bearing legs 23

22. First leg laminate, with 2 apical spines and an anterior process

with 1 spine; second leg with a single spine; trunk 5-seg-

mented; gills of fishes cT Oralien Bassett-Smith, 1899 (p. 494)

Each ramus of both pairs of legs laminate, with 3 or 4 apical

setae; trunk made up of 4 segments; caudal rami setalike;

gills of fishes c? Acanthochondria Oakley, 1927 (p. 500)

Each ramus laminate with 2 minute apical setae; trunk with 3

segments only; caudal rami conical, each tipped with 1

cilium; gills of fishes cT Chondracanthopsis, new genus (p. 508)

23. Trunk 4-segmented; maxillipeds 3-segmented, with slender

apical claw; caudal rami definitely longer than last trunk

segment; gills of fishes cf Blias Kr0yer, 1863 (p. 493)

Trunk 5-segmented; maxillipeds 2-segmented, with a stout

claw; caudal rami definitely shorter than last trunk seg-

ment; gills of fishes cf Trichthacerus Kr0yer, 1863

24. First 2 pairs of legs biramose, rami 1-segmented; third and
fourth pairs minute knobs; fifth pair biramose, rami 1-

segmented; gills of fishes cf Diocus Kr0yer, 1863

First 4 pairs of legs biramose, rami 2-segmented and well armed
with setae; fifth pair uniramose, 1-segmented, with 1 seta;

gills of fishes d^ Juanettia Wilson, 1921

25. Macroscopic females, attached to the host 26

Microscopic males, attached to the females 45

26. Maxillipeds on inside of base of second maxillae, considerably

behind the mouth; head narrowed, sometimes arched

dorsally; gills of fishes ? Tracheliastes Nordmann, 1832

Maxillipeds inside of second maxillae, both close to the mouth;
head not narrowed, in line with trunk or bent forward 27

Maxillipeds far behind the mouth; second maxillae equally

far behind maxillipeds; head not narrowed, in line with

trunk or bent backward 30

Maxillipeds close to mouth; second maxillae far behind maxil-

lipeds; head narrowed, wormlike, in line with trunk or bent

backward 34

27. Second maxillae much longer than the head; the latter separ-

ated from the trunk by a groove, often by a short neck 28

Second maxillae about the same length as the head; the latter

completely fused with the trunk, the two unsegmented 32

Second maxillae shorter than the head; the latter separated

from the trunk; body faintly segmented; no caudal rami;

gills of fishes 9 Vanbenedenia Malm, 1860
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28. Neither caudal rami nor posterior processes present 29

Posterior processes present, but no caudal rami 31

Caudal rami present, but no posterior processes; neck 2-seg-

mented; second maxillae on a level with the dorsal surface;

eyes of sharks 9 Ommatokoita Leigh-Sharpe, 1926

29. Abdomen present, usually segmented; trunk also more or less

segmented; exopod of second antenna 2-segmented; a partial

carapace; gills, fresh-water fishes 9 Achtheres Nordmann, 1832

No abdomen; trunk not segmented; exopod of second antenna

1-segmented 30

30. Head with a carapace; no genital process or abdomen; first

antennae 2-segmented; distal three-fourths of second maxillae

fused; scales of fishes 9 Lernaeopodopsis Hansen, 1923

Head without a carapace; a genital process but no abdomen;

first antennae 3-segmented; second maxillae separate to their

tips; gills of fishes 9 Salmincola Wilson, 1915

31. Two posterior processes ventral to ovisacs; second and third

segments separated from trunk; exopod of second antenna

usually 2-segmented; skin of sharks 9 Lernaeopoda Blainville, 1822

Two posterior processes dorsal to ovisacs; second and third

segments fused with the trunk; exopod of the second antenna

usually 1-segmented; gills of rays 9 Lernaeopodina Wilson, 1915

32. Head with a neck; trunk with longitudinal rows of knobs;

first antennae 2-segmented; second antennae biramose, rami

1-segmented; gill cavity of fishes 9 Basanistes Nordmann, 1832

Fused head and trunk smooth, without knobs; first antennae

2-segmented; second antennae uniramose, 1-segmented;

second maxillae fused distally; gills of fishes.

9 Nectobrachia Fraser, 1920

33. Second maxillae shorter than head, three-fourths fused, with

branching horns instead of a bulla; mouth tube minute and

depressed; gills of ray 9 Brianella Wilson, 1915

Second maxillae twice as long as head, entirely separate, with

a normal bulla; mouth tube large, projecting visibly; gills of

skates 9 Thomsonella Wilson, 1915

34. Trunk or second maxillae, or both, with deeply incised fimbriate

processes ; head in line with the trunk 35

Neither trunk nor second maxillae with fimbriate processes;

head inclined to trunk, rarely in line with it 36

35. Head short, stout, and straight; anterior fimbriae on second

maxillae, posterior on distal end of trunk; ovisacs concealed;

gills of fishes 9 Thysanote Kr0yer, 1863 (p. 509)

Head long, slender, and arched; fimbriae all on lateral margins

of trunk, none on end; ovisacs plainly visible dorsally; mouths
of fishes 9 Thysanotella Wilson, 1915

36. Head short and wide, in line with trunk or flexed 37

Head long and wormlike, and always curved or flexed 38

37. Head separated from trunk by a short neck; second maxillae

completely fused, with a bulla; no caudal rami or processes;

lips of fishes 9 Cauloxenus Cope, 1872

Usually a long neck; second maxillae separate, ending in clasp-

ing hands or a bulla; 2 dorsal posterior processes on trunk;

spiracles of fishes 9 Charopinus Kr0yer, 1863 (p. 511)
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38. Second maxillae flat muscle bands, joined at tips, without a

bulla; abdomen unsegmented, with caudal rami; no posterior

processes; gills of fishes 9 Naobranchia Hesse, 1863

Second maxillae short and completely fused, often only the bulla

visible; a genital process, but no abdomen or caudal rami 39

Second maxillae long and separate except at the bulla; a genital

and 0-8 posterior processes; no abdomen or caudal rami 42

39. Neck usually in line with second maxillae, the two continuous

and attached to anterior end of trunk 40

Neck usually at an angle with second maxillae, the former

attached to side of trunk, the latter to its anterior end 41

40. Second antennae uniramose; first antennae 3-segmented; head
often longer than trunk; a genital but no posterior processes;

gills and fins of fishes 9 Clavella Oken, 1815 (p. 513)

Second antennae biramose; first antennae often 4-segmented;

head shorter and stouter; posterior processes usually present;

mouth and fins of fish 9 Clavellopsis Wilson, 1915

41. Second antennae turned across frontal margin; first maxillae

tripartite; first antennae setose; head reflexed dorsally; gills

of fishes 9 Clavellodes Wilson, 1915 (p. 516)

Second antennae turned forward; first antennae spinose; first

maxillae bipartite usually; head wormlike, not reflexed; gills

of fishes 9 Clavellisa Wilson, 1915 (p. 517)

42. No genital or posterior processes; no carapace; exopod of

second antenna 1-segmented; second maxillae not fused at tip;

usually no bulla; gills of fishes 9 Eubrachiella Wilson, 1915

A genital, and 2 to 4 posterior, processes; a carapace; exopod
of second antenna 2-segmented; maxillae fused with a bulla 43

No genital, but 6 to 8 posterior, processes; head flexed forward

and not backward 44

43. First maxillae usually bipartite, palp with a single spine;

second maxillae dactylose at tips, or with a clavate bulla;

gills of fishes 9 Parabrachiella Wilson, 1915 (p. 519)

First maxillae usually tripartite, palp with 2 spines; second

maxillae never dactylose, but with the usual button bulla;

gills of fishes 9 Erachiella Cuvier, 1830 (p. 520)

44. No carapace; first antennae 4-segmented; first maxillae bi-

partite, palp with 2 stout spines; second maxillae separate

to tips; gills of fishes 9 Epibrachiella Wilson, 1915

A distinct carapace; first antennae 3-segmented; first maxillae

tripartite, no palp; second maxillae completely fused; gills of

fishes 9 Probrachiella Wilson, 1915

45. Anterior and posterior portions of body in same line or curve,

neither bent at an angle nor folded upon itself 46

Anterior and posterior portions of body at more or less of an

angle, sometimes completely folded together and fused 55

46. Head separated from trunk, which is often segmented 47

Head completely fused with trunk, which is never segmented 54

47. Trunk showing definite segmentation 48

Trunk without any traces of segmentation 51

48. Trunk much longer than head and neck 49

Trunk much shorter than head and neck 50
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49. Caudal rami uncinate; second maxillae much longer than

maxillipeds; first antennae 3-segmented, setose; second

antennae biramose, exopod 2-segmented; gills of fresh-water

fishes cf Achtheres Nordmann, 1832

Caudal rami large, laminate, bluntly rounded; second maxillae

about as long as maxillipeds; first and second antennae not

yet known; gills of salt-water fishes cf Epibrachiella Wilson, 1915

50. Trunk 3-segmented; second antennae uniramose, 2-segmented;

maxillipeds larger than second maxillae, their terminal claws

bent almost in a circle; mouths of fishes— cf Thysanotella Wilson, 1915

Trunk 4- or 5-segmented; second antennae biramose; maxillipeds

shorter than second maxillae, their terminal claws slender,

almost straight; spiracles of fishes- cf Charopinus Kr0yer, 1863 (p. 511)

51. Caudal rami often lacking; trunk not longer than head 52

Caudal rami always present ; trunk longer than head 53

52. No dorsal carapace; first antennae 1-segmented; second anten-

nae uniramose, 1-segmented; second maxillae considerably

longer than maxillipeds; gills of fishes cT Vanbenedenia Malm, 1860

A distinct carapace; first antennae 3-segmented; second

antennae biramose; second maxillae and maxillipeds usually

same length; gills of fishes cf Brachiella Cuvier, 1830 (p. 520)

53. No dorsal carapace; first antennae 3-segmented; second anten-

nae biramose; maxillae and maxillipeds with falcate claws,

sometimes twisted badly; giUs of fishes. cT Thysanote Kr0yer, 1863 (p. 509)

A distinct carapace; first antennae 4-segmented; second an-

tennae uniramose, 4-segmented, with apical chela; maxilli-

peds longer than second maxillae; skin of sharks.

cf Lernaeopoda Blainville, 1822

54. Head and anterior trunk fused and covered with a carapace;

second antennae biramose; second maxillae longer than

maxilHpeds; gills of fishes cf Naobranchia Hesse, 1863

Head and trunk separated, no dorsal carapace; second antennae

uniramose; second maxillae and maxillipeds same length,

chelate; gills of fishes cf Probrachiella Wilson, 1915

55. Body bent once, head at right angles to trunk 56

Bodj' bent twice, anterior head and posterior trunk parallel and

at right angles to middle of body 57

Body folded and completely fused, with no distinction of parts 58

56. No dorsal carapace; second antennae biramose, rami 1-seg-

mented; first maxillae tripartite; caudal rami small, without

setae; gills of fishes cf Parabrachiella Wilson, 1915 (p. 519)

A distinct carapace; second antennae uniramose, 3-segmented,

with stout apical claw; first maxillae bipartite; no caudal

rami; gills of fishes cf Eubrachiella Wilson, 1915

57. Head separated from trunk; each ramus of second antenna and

first maxilla with 2 apical spines; caudal rami present; gills

of rays cf Lernaeopodina Wilson, 1915

Head fused with trunk; rami of second antenna without spines;

first maxilla with 3 apical spines; caudal rami not present;

fins of fishes cf Clavellopsis Wilson, 1915
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58. Body an ellipsoid, its frontal margin squarely truncated; distal

end of trunk on this margin beside mouth parts; gills of fishes.

cf Clavellodes Wilson, 1915 (p. 516)

Body an ovoid, its frontal margin very oblique; distal end

of trunk considerably behind mouth parts 59

59. No dorsal carapace or genital process; first antenna 2-seg-

mented; second antenna uniramose, 3-segmented; first

maxilla small, bipartite; gills of fishes, cf Clavella Oken, 1815 (p. 513)

A distinct carapace and genital process; first antenna 3-seg-

mented; second antenna biramose, the rami 1-segmented;

first maxilla tripartite; gills of fishes, cf Clavellisa Wilson, 1915 (p. 517)

60. Macroscopic females, attached to host 61

Microscopic males, attached to females 77

61. Head or neck, or both, with horns or processes for anchoring

the copepod; some of the segmented appendages present 62

Head and neck greatly modified and fused with tissues of host,

with a chitin anulus; no horns or appendages 66

62. Posterior processes cyUndrical, smooth, each 3-segmented;

neck twisted, with short chitin processes; head much wrin-

kled; flesh of fishes 9 Periplexis Wilson, 1919

Posterior processes cylindrical, smooth, not segmented; neck

and head smooth, sometimes with soft horns or processes 63

Posterior processes covered with many cones or cylinders; neck

smooth, bent but not twisted, with processes or horns 65

63. Head orbicular, neck stout, depressed, neither of them with

horns or processes; 2 long posterior processes on trunk; gill

cavity of sharks ? Opimia Wilson, 1908

Head with conspicuous processes or horns 64

64. Head with 3 pairs of globular processes; neck slender, cylin-

drical; 2 posterior processes dorsal to egg strings; gill cavity

of sharks ? Paeon Wilson, 1919 (p. 524)

Head with stiff cartilaginous horns; neck filiform, widened

posteriorly; 2 posterior processes ventral to egg strings;

gills of fishes ? Trypaphylum Richiardi, 1878

65. Head a narrow cylinder, with lateral processes at posterior end;

neck filose; posterior processes covered with cylinders;

flesh of fishes 9 Rebelula Poche, 1902 (p. 528)

Head wide with enormous lateral processes; neck stout;

posterior processes dichotomously branched; no cylinders;

flesh of fishes 9 Sphyrion Cuvier, 1830 (p. 530)

66. Body of female distinctly segmented; annulus ^^ ventral; male

a pygmy, not segmented, with 2 pairs of antennae and 1 pair

of mouth parts; skin of annelids 9 Melinnacheres M. Sars, 1870

Body of female distinctly segmented; annulus terminal; male

unknown; skin of annelids 9 Oestrella Mcintosh, 1885

Body of female without any trace of segmentation 67

67. Neck with a well-defined annulus,^^ the head and neck often

incapable of separation from tissues of host 68

No neck or annulus, ^^ the anterior portion of trunk fused directly

with tissues of host 76

68. Body of female twice as long as wide, or even longer 69

Body of female about the same length and width 72

Body of female definitely wider than long 74

2» A chitin ring at the base of the neck where it joins the trunk.
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69. Annulus terminal at anterior end of an ovoid, symmetrical

body; ovisacs spindle-shaped, four times as long as wide;

on annelids 9 Saccopsis Levinsen, 1878

Body squarely truncated at both ends; annulus ventral, nearer

anterior end; ovisacs cylindrical, eight times as long as wide;

dredged, 8 fathoms (see p. 603) 9 Jeanella T. Scott, 1904

Body rounded at one or both ends; annulus ventral, nearer pos-

terior end; ovisacs ovoid, twice as long as wide 70

70. Head fused with tissues of host; neck short, stout; annulus

thick; trunk enlarged at each posterior corner, with ovoid

ovisacs; on annehds ? Herpyllobius Steenstrup and Liitken, 1861

Head capable of separation from tissues of host and furnishing

important diagnostic characters 7L

71. Head clavate, with fleshy expansions; neck short and stout;

trunk laterally compressed and evenly rounded posteriorly;

on annelids ? Hedyphanella Leigh-Sharpe, 1926

Head mushroom-shaped; neck curved, elongate; trunk bilobed

posteriorly, 1 ovisac issuing from each of the lobes; on

annelids 9 Phallusiella Leigh-Sharpe, 1926

72. Trunk of female ovoid; head unknown; neck terminal, very

thick; each ovisac hemispherical, much larger than trunk;

on anneUds ? Bradophila Levinsen, 1878

Trunk of female ovoid or spherical; neck ventral and nearer pos-

terior end of trunk ^^ 73

73. Head expanded and flattened with crenate edges, concave

anteriorlj'; neck short, filiform; trunk without lobes; on

anneUds ? Herpyllobius Steenstrup and Ltitken, 1861

Head unknown; neck short and very stout; annulus thick;

trunk with 2 spherical lobes at posterior end; on annelids.

9 Sarsileniura Leigh-Sharpe, 1926

74. Trunk of female napiform; head terminal, rhizoid; neck slender,

fused with head; no annulus; ovisacs spherical; on crustacea.

9 Rhizorhina Hansen, 1892

Trunk subtrapezoidal or saccate; head unknown; neck ventral 75

75. Trunk depressed; neck nearer anterior end; ovisacs reniform

and turned forward along sides of trunk; on annelids.

9 Eurysilenium M. Sars, 1870

Trunk swollen; neck nearer posterior end; ovisacs cylindrical,

extending straight backward, longer than trunk; on annelids.

9 Eurysileniopsis Gravier, 1912

76. Trunk transversely semilunar, concave side fused with wall of

host's alimentary canal; no head, neck, or annulus; on

annelids 9 Aphanodomus Wilson, 1924

Trunk cylindrical, one end fused with host, alimentary canal

of copepod opening into that of annelid; hermaphroditic;

on annelids 9 Xenocoeloina CauUery and Mesnil, 1915

77. Body folded into an unsegmented ellipsoid; head separated,

with a minute carapace; basal segments of maxillipeds com-
pletely fused; flesh of fishes cf Sphyrion Cuvier, 1830 (p. 530)

Body not folded, head and trunk in same line or curve and

more or less distinctly segmented 78

71937—32 41
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78. Head with large swelling on dorsal surface at each side; trunk

distinctly segmented, the segments increasing in size back-

ward; flesh of fishes d" Rebelula Poche, 1902 (p. 528)

Dorsal surface of head without sweUings; entire body dis-

tinctly segmented and cyclops-like 79

Dorsal surface of head without sweUings; anterior body only

segmented, posterior portion completely fused 81

79. Metasome 2-segmented, urosome 2-segmented; first antennae

3-segmented; second antennae mere knobs; 2 pairs biramose

legs, the rami 1-segmented; on Crustacea cf Rhizorhina Hansen, 1892

Metasome 4-segmented, urosome 3-segmented; 3 pairs of bira-

mose legs SO

80. A fold between rostrum and head; no first antennae; rami of

all 3 pairs of legs 1-segmented, exopods broad laminae; on

annelids c? Sarsileniura Leigh-Sharpe, 1926

No fold between rostrum and head; first antennae 3-seg-

meuted; exopods of first and second legs 2-segmented, endo-

pods and third leg rami 1-segmented; on annelids.

c? Herpyllobius Steenstrup and Liitken, 1861

81. Head with a carapace; first free segment well defined; first

antennae 3-segmented; caudal rami each tipped with a spiny

seta; gill cavity of sharks cf Paeon Wilson, 191:9 (p. 524)

Head without a carapace; first free segment fused with trunk;

first antennae indistinctly segmented; caudal rami without

setae; gills of fishes cf Trypaphylum Richiardi, 1878

82. Body of female segmented faintly or not at all, without pro-

cesses; no part of body conspicuously enlarged 83

Body of female distinctly segmented, but no part conspicu-

ously enlarged; metasome and often urosome with soft paired

processes 85

Body of female distinctly segmented, one part conspicuously

enlarged, the rest much smaller, with or without processes 89

Body of male harpactoid, attenuate, distinctly segmented; 2

pairs of biramose legs ; 2 pairs of antennae 92

83. Three pairs of leg rudiments, first 2 biramose; 2 pairs antennae,

second pair only prehensile; 2 pairs mouth parts; body
unsegmented; scales of fish 9 Iiernaeascus Claus, 1887

No leg rudiments, but body distinctly segmented; no processes 84

84. Body cylindrical, smooth; 2 pairs of antennae, both prehensile;

2 pairs of mouth parts; a bilobed rostrum curved ventrally;

mesogloea of polyps 9 Mesoglicola Quidor, 1906

Body ovoid, covered with small papillae; 3 pairs of rudimentary

mouth parts, but no antennae and no rostrum or ovisacs;

flesh of fishes 9 Sarcotaces Olsson, 1872

85. One pair of soft dactylose dorsal processes on fifth segment;

rudimentary antennae and mouth parts; 2 pairs biramose

legs; in ascidians 9 Antheacheres M. Sars, 1870

Three to six pairs of lateral processes on metasome only 86

Fifteen pairs of soft lateral processes, on metasome and uro-

some, 2 pairs branched; no antennae, mouth parts, or legs;

frontal sinus of fishes 9 Philichthys Steenstrup, 1862 (p. 531)
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86. Ovisacs very long and slender, eggs uniseriate; neither an-

tennae nor swimming legs present 87
Ovisacs short and stout, eggs multiseriate; both pairs of an-

tennae present, but no swimming legs 88

87. Metasome coriaceous, with 4 flat processes on each side, which

are not segmented, but are reticulated; 2 pairs mouth parts;

on Crustacea 9 Chondrocarpus Bassett-Smith, 1903

Five free metasome segments, each with a pair of lateral pro-

cesses, those on first and second segments 3-segmented; no

mouth parts; in actinians 9 Staurosoma Will, 1844

88. Body short and stout, with 3 pairs lateral and 2 pairs ventral

processes; first antenna 1-segmented; second antenna pre-

hensile; in moUusks 9 Ismaila Berg, 1868

Body elongate, with 6 pairs of lateral processes; first antenna

5-segmented; second antenna 3-segmented, with a stout

apical claw; in mollusks 9 Briarella Berg, 1875

89. Enlarged part a fusion of fourth, fifth, and genital segments,

with 2 pairs of lateral processes; a third pair on the third

segment; nasal fossae of fishes 9 Colobomatus Hesse, 1873

Enlarged part a fusion of second, third, and fourth segments;

fifth and genital segments separate, and as narrow as first

segment 90
90. Segments of enlarged part separated by partial grooves; no

processes; first and second antennae hidden; no caudal rami;

lateral lines of fishes 9 Leposphilus Hesse, 1866

Segments of enlarged part completelj^ fused and armed with

one or more pairs of lateral processes 91

91. Enlarged part spherical, with 1 pair of processes at its center;

first antennae 3-segmented; second antennae laminate, 1-

segmented; frontal canals of fishes 9 Sphaerifer Richiardi, 1874

Enlarged part trapezoidal, with 2 pairs of processes; a third

pair on frontal margin, and a fourth pair on the genital

segment; frontal sinus of fishes 9 Polyrrhynchus Richiardi, 1876
92. First antennae 6-segmented, second antennae 2-segmented;

exopods of legs 2-, endopods 1-segmented; no third legs;

frontal sinus of fishes c?" Philichthys Steenstrup, 1862 (p. 531)

First antennae 4-segmented, second antennae 3-segmented;

both rami of legs 2-segmented; third legs uniramose; frontal

sinus of fishes cf Polyrrhynchus Richiardi, 1876



EXPLANATION OF PLATES

Plate 1

(Frontispiece)

a, Chondracanthus merlucii, female, dorsal; b, Chappaquiddicka pulchella, new
genus, new species, female, dorsal; c, Doropygus laticornis, female, lateral;

d, Elytrophora atlantica, female, dorsal; e, Sapphirina scarlata, male, dorsal

(drawn and colored by Richard Rathbun)
; /, Diaptomus leptopus, female,

dorsal. (All figures except e drawn by the author and colored by Miss

Nevartte Bedrossian. This color plate has been made possible through the

generosity of Dr. Mary J. Rathbun, associate in zoology in the Smithsonian

Institution, and Dr. Charles B. Wilson, the author.)

—

Ed.
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Arenosetella. New Genus

Arenosetella spinkauda, new species; a. Female, d( rsal: 6, male, dorsal; c. female, first antenna; d. male,

first antenna: e, female, second antenna;/, mandible and palp; g, second maxilla; h. first leg; (, fourtn

leg- j female, fifth leg; k, male, fifth leg; /, dorsal surface of anal segment of abdomen, showmg claws

Arenosetella fissilis. new species: m. Female, dorsal; n, second antenna; o, first leg: p. dorsal surface of

anal segment of abdomen, showing claws.
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Zausodes arenicolus, New Genus, New Species
a. Female, dorsal; b, male, dorsal; c, female, first antenna; d, male, first antenna; e, female, second

antenna; /, mandible and palp; g, second maxilla; h, maxilliped; i, female, first legs; ;', male, first legs;

k m, female, second, third, and fourth legs; n, male, fourth exopod; o, female, fifth leg; p, male.
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Chappaquiddicka pulchella. New Genus. New species
a, Male, dorsal; b, female, first antenna; c, male, first antenna: d, second antenna; e, first maxilla; /,
second maxilla; g, maxilliped; h, i,j, k, first, second, third, and fourth legs; /, fifth leg; m, male, fifth leg;
0, male, sixth leg; p, male, mandible and palp.
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Amphiascus dactylifer. New species
a, Female, dorsal; 6, female urosome, lateral, showing spermatophore; c, female, fifth leg; d, female,

first leg; e, male, first antenna;/, male, first leg; g, male, second leg: h, male, fifth leg.
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STENHELIA ARENICOLA. NEW SPECIES

a, Female, dorsal; 6, second antenna; c, mandible with palp; d, second maxilla; e, maxilliped; /, first leg;

g, fourth leg; h, fifth leg.
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Attheyella bicolor. New Species
a, Female, dorsal; 6, first antenna; c, second antenna: d, maxilliped; e, first leg; /, third leg; g, fourth leg;

h, fifth leg; i, male, first leg; j, third leg; k, fourth leg; /, fifth leg; m, caudal rami; n, first antenna.
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NlTOCRA CHELIFER, NEW SPECIES

a, Female, dorsal; b, female, first antenna; c, male, first antenna; d, second antenna; e, maxilliped; /,

male, first leg; g, female, first leg; ti, second leg; i, fourth log; j, fifth leg; k, male, fifth leg.
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Paraleptastacus brevicaudatus. New Genus. New species

0, Female, dorsal; 6, male, dorsal, c, female, first antenna; (I, male, first antenna; f, second antenna;/,

second maxilla; g, maxilliped; h, female, first leg; i, j, k, I, second, third, fourth, and fifth legs; m, n, i,

p, male, second, third, fourth, and fifth and sixth legs.
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PARALEPTASTACUS KATAMENSIS. NEW SPECIES

a Female, dorsal; b, male, dorsal; c, female, first antenna; d, male, first antenna; f second antenna; /

second maxilla; g, maxilliped; h, female, fourth leg; i, female, fifth leg; j, male, first leg; k, male, second

leg; /, male, fifth and sixth legs.
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EMERTONIA GRACILIS, NEW GENUS. NEW SPECIES

a, Female, dorsal: 6, male, dorsal; c, female, first antenna; d. male, first antenna; e, second antenna;/, g,

h, i, i, female, first, second, third, fourth, and fifth legs; k, male, maxilliped; /, m, 11, first, fifth, and
sixth legs.
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0.10

QUINTANUS TENELLUS. NEW GENUS, NEW SPECIES

leg.



U. S. NATIONAL MUSEUM BULLETIN 158 PLATE 13

0.10

GOFFINELLA STYLIFER. NEW GENUS. NEW SPECIES

a, Female, dorsal; b, male, dorsal; c, female, first antenna, d, male, first antenna; e, second antenna;

/, second maxilla; g, female, maxillipcd; h, male, maxilliped; i, j, k, I, m, female, first, second, third

fourth, and fifth legs; n, male, fifth leg.
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Laophonte talipes. New Species

a, Female, dorsal: h, male, dorsal; c female, first antenna; d. male, first antenna: e, second antenna;

'/, g, h, i,j, female, first, second, third, fourth, and fifth legs; /:, I. m, ii. c, tnal--, first, second, fourth,

fifth, and sixth less.
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Laophonte manifera. New species

a, Female, dorsal; 6, male, first antenna; c, second antenna; d. female, first leg; e, f, g, male, second,

third, and fourth legs; ft, female, fifth leg; ;, male, fifth and sixth legs.
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LAOPHONTE CAPILLATA. NEW SPECIES

a, Female, dorsal; b, first antenna: c, second antenna; d. maxilliped; e, f, g, h, i, first, second, third,

fourth, and fifth legs;i, k, I, m, n, male, first, second, third, fourth, and fifth legs.
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Stenocaris arenicola. New Species
a. Male, dorsal; ft first antenna; c second antenna; rf. niaxilliped; e, f, g, first, second, and fourthleg., h, bas.pod of second leg, with chela on its anterior surface; i. fifth leg;;, sixth leg
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D'ARCYTHOMPSONIA PARVA. NEW SPECIES

a, Mai ', lateral; 6, first antenna; c, second antenna; d, e, /, first, second, and fourth legs; g, caudal

rami.
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I

RATHBUNULA AGILIS, NEW GENUS, NEW SPECIES

o, Female, dorsal: b, female, lateral; c, female, first antenna; d. male, first antenna; e, second antenna:

/, first maxilla; g, second maxilla; ft, mandible and palp; /, maxilliped; j, k, I, m, n, female, first,

second, third, fourth, and fifth legs; o, fifth and sixth legs of male.
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rathbunulacurticauda, new Species

a Female, dorsal; h, male, dorsal: c. female, first antenna; d, second antenna; ej, g, h, first, second, fourth,

and fifth legs; i, male, fifth leg.
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10

ECHINOCORNUS PECTINATUS. NEW GENUS. NEW SPECIES

a, Feninlo. dorsal; b, male, dorsal; c, female, first antenna; d, male, first antenna; e, second antenna;

/, maxilla; <?, maxilliped; k, i, j, I:, female, first, second, fourth, and fifth legs; .', male, fifth leg;

m, urosome, lateral.



U. S. NATIONAL MUSEUM BULLETIN 158 PLATE 22

0.10

CYCLOPINA AGILIS. NEW SPECIES

f ,Female, dorsal: b, male, dorsal; c, female, first antenna; d, male, first antenna; t, mandible and palp;/,

second maxilla; g, maxilliped: h, j, j, k, female, first, second, fourth, and fifth legs; /, male, fifth leg.



1
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i

BOMOLOCHUS
Bomolochus teres: a, Female, dorsal; b, fifth leg.

Bomolochus albidus, new species: c, Female, dorsal; d, first antenna; e, second antenna; /, mandihlc, first

and second maxillae; g, maxilliped; h, first leg; i, fourth leg;i, fifth leg.

A
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a, Female, lateral; b, m;

DOROPYGUS LATICORNIS. NEW SPECIES

ale, dorsal; c, female, first antenna; d. second antenna; e, second leg; /, fifth leg;

g, anal segment and caudal rami.
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Elytrophora atlantica. New Species
a, Female, dorsal; b, male, dorsal; c, female, second antenna; d, male, second antenna; e, maxilla;/,

maxilliped; g, female, first leg; h. second leg; i, fourth leg.
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ALEBICN CRASSUS. NEW SPECIES

Female, dorsal; b, male, dorsal; c, maxilllped; d, first leg; e, second leg.
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ECHTHROGALEUS COLEOPTRATUS
a, Female, dorsal; b, second antenna; c, maxilliped; (/, male,, dorsal; f, second antenna;/, maxilliped.
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LERNANTHROPUS LONGIPES, NEW SPECIES

n Fpnvil. dorsal- ft mosome showing caudal rami and spermatophoros: c, first antenna; d, second an-

'

a.nna; ;, Sn'i^^ma'Second maxilla; ,, maxilliped; h, first legs; l, second legs;,, female, lateral.
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a

Q"0
Krviyeria gracilis, New Species

fl, Female, dorsal; h, male, dorsal; c, first antenna; rf, second antenna; e, second maxilla;/, niaxilliped;

g, female, first leg; h, male, fourth leg.
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KRV>YERIA

Kmeria papillipes. new species: a, Female, dorsal; b, male, dorsal; c. f'^^t antenna: rf second antenna;

e, maxilliped; /, female, first leg; g, papillae on middle endopod segment; h, fourth leg, i, papillae on

middle endopod segment.

Kr^yeria tineata: j, Female, dorsal; k. second antenna; /. maxilliped; m. first leg.
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KR0YER1NA, New Genus
Kr<iyerina nasula, new species: a, Female, dorsal; 6, male, dorsal: c, first antenna; d, second antenna;

f, second maxilla;/, maxilliped; g, h, i,j, first, second, third, and fourth legs; k, egg string.

Krdyerinn elongata, new species: /, Female, dorsal; m, first antenna; tj, second antenna; o, maxilliped;

p, first leg.

f
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Nemesis lamna

(I, Female, dorsal; 6, male, dorsal; c, female, second antenna; d, second maxilla; e, maxilliped;/, g, h, i,

first, second, third, and fourth legs;./, k, I, male, first, third, and fourth legs; m, male, ventral plate

on genital segment.
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Nemesis
Nemesis atlantica: a. Female, dorsal.

Nemesis pallida: b, Female, dorsal; c, male, dorsal; d, first antenna; e, second antenna;/, second maxilla;

g, h, i, j, k, first, second, third, fourth, and fifth legs; /, second antenna of male; m, second maxilla;

n, maxilliped; o, fifth leg; p, male, side view of genital segment, showing ventral plate.
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EUDACTYLINA SPINIFERA. NEW SPECIES

a, Female, dorsal; b, first antenna; c, second antenna; d, second maxilla; e, maxilliped; /, g, h, i, first,

second, third, and fourth legs.
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EUDACTYLINODES. NEW GENUS
Eudactylinodes uncinnta. new species: a. Female, dorsal: b, male, dorsal: c, female, first antenna: rf, first

leg; e, fifth leg:/, male, first antenna: g, second antenna; h, second maxilla; /, niaxilliped; J, k, I, m.
first, second, third, and fourth legs.

Eudactylinodes nigra: n, Female, dorsal.

4
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EUDACTYLINELLA ALBA. NEW GENUS, NEW SPECIES

0, Female, dors<al; h, female, lateral: c, male, donsal; rf, female, first antenna; c, second antenna; g,

second maxilla; h. maxilliped; i.j, k, I, first, second, third, and fourth legs.
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uo
ACANTHOCHONDRIA

Acanthochondria exilipes, new species: a, Female, dorsal; h, male, lateral; c, female, first antenna; d,

first leg; e, second leg.

Acanthochondria flurae: f. Female, dorsal; g, male lateral; h, female, first antenna; i, mandible; j,

maxilla; k, male, second antenna; /, second maxilla; m, maxiUiped; n, first leg.
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CHONDRACANTHODES DEFLEXUS, NEW GENUS. NEW SPECIES

a Female, dorsal; b, female, lateral; c, male, lateral; d, female, seeomi antenna; e, mandible;/,
^^^f^^f'

g maimed; h, iale, fir^t antenna; i, second antenna; j, maxilla; k. I, female, first and second legs.

TO, n, male, first and second legs.
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Chondracanthopsis nodosus. New Genus. New species
a, Female, dorsal; b, male, lateral; c, female, second antenna; d, maxilla; e, maxilliped; /, first leg; g,

second leg.
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PAEON ELONGATUS. NEW SPECIES

a, Female, head ventral, trunk dorsal; b, male, lateral: c, female, head, ventral view enlarged: d, second

antenna; e, maxilliped; /, male, second antenna; </, first maxilla; h. second maxilla; /, maxillipcds.
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Paeon elongatus. New Species: Development stages
a, Newly hatched metanaupHus, ventral; 6, copepodid stage, dorsal; c, first antenna; d, second

antenna; e, mouth parts, ventral; /, second maxilla; g, maxilliped; h, first leg; ;', second leg.
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Abacola, 563, 570.
Abasia, 606.
Acanthochondria, genus, 500, 615, 616.

depressa, 503.
exilipes, 501.
flurae, 502.
galerita, 505.
phycidis, 504.

Acartia, genus, 159, 559.
bifilosa, 162.
clausii, 164,

danae, 160.

discaudata, 163.
longiremis, 165.
tonsa, 160.

Acartiella, 559.
Acartiidae, 159.
Actheinus, 608, 609.
Achtheres, 617, 619.
Acontiophorus, 583.
Acrocalanus, 548.
Adiaptomus, 548.
Adranesius, 603.
Aegisthus, genus, 304, 582.

mucronatus, 304.
Aenippe, 576.
Aetideidae, 44.

Aetideopsis, genus, 46, 556.
rostrata, 46.

Aetideus, genus, 44, 556, 557.
armatus, 45.

Agnathaner, 598.
Alebion, genus, 418, 606.

carchariae, 422.
crassus, 423.
fuscu3, 421.
glaber, 419.
gracilis, 420.

Alloiorhabdus, 544.
Alteutha, genus, 192, 576.

depressa, 193.
Alteuthella, 582.
Amallophora, 553.

magna, 77.

obtusifrons, 79.
Amallothrix, 551.
Ameira, genus, 244, 577, 579.

simplex, 244.
tau, 245.
tenuicornis, 247.

Ameiropsis, 578, 579.
Amenophia, 580.

Amphiascus, genus, 215, 578, 579.
attenuatus, 218.
cinctus, 221.
commensalis, 227.
dactyUfer, 223.
hispidus, 225.
intermedins, 226.
longirostris, 217.
obscurus, 216.
pallidus, 219.
parvus, 221.
sinuatus, 222.

Amymone sphaericus, 194.

Anchicaligus, 605.
Anchistrotos, genus, 384, 595.

occidentalis, 385.
Anchorella rugosa, 516.
Ancorabolus, 566.
Anomalocera, genus, 142, 558.

patersonii, 142.

Anomopsyllus, 603.
Anoplosoma, 562.
Antheacheres, 622.
Antheacheridae, 531.
Anthessius, 587.
Anthosoma, genus, 446, 609.

crassum, 446.

Anthosomidae, 446.

Anuretes, 606.
Aphanodamus, 621.

Aplopodus, 603.
Apsteinia, 565.
Arctopontius, 502.

Arenosetella, genus, 178, 576.

fissilis, 180.

spinicauda, 179.

Areotrachelus, 612.

Argestes, 580.
Argulidae, 12.

Arguloida, 10, 11, 539 (key).

Argulus, genus, 11, 12, 539.

alosae, 17.

catostomi, 14.

funduh, 13.

laticauda, 15.

latus, 14.

megalops, 16.

Arietellidae, 136.

Arietellus, 545, 546.

Arpacticus iiobilis, 210.

Artacolax, genus, 383, 588, 591.

saetiger, 384.

625



626 BULLETIN 15 8, UNITED STATES NATIONAL MUSEUM

Arthrochordeumiunn, 598.
Arthropsyllus, 566.
Artotrogus, 595.
Ascidicola, 599, 600.
Asellopsis, 563, 567.
Aspidoecia, 614.
Assecula, 595.
Astericola, 586, 590.
Asterocheres, 584.
Asteropontius, 584.
Attheyella, genus, 233, 564, 565, 569.

bicolor, 234.
Augaptilina, 549.
Augaptilus, genus, 135, 544, 545, 546.

filigerus, 135.

Bactropus, 596.
Balaenophilus, 562.
Basanistes, 617.
Bassettithia, 611.
Bathycalanus, 542.
Bathypontia, 549.
Benthomesophria, 577.
Blakeanus, genus, 391, 601.

corniger, 391.
Blias, genus, 493, 615, 616.

prionoti, 493.
Boeckella, 542.
Boeckellina, 542.
Boeckellopsis, 542.
Bomolochidae, 379.
Bomolochus, genus, 381, 588, 597

albidus, 382.
teres, 381.

Bonnierilla, 599,
Botachus, 598.
Botryllophilidae, 391,
Botryllophilus, genus, 392, 600, 602.

brevipes, 392.
Brachiella, genus, 520, 618, 619.

concava, 521.
elegans, 522, 619.
gulosa, 523.
mitrata, 522.
rostrata, 519.

Brachycalanus, genus, 75, 551, 552.
atlanticus, 75.
gigas, 76.

Bradophila, 621.
Bradya, 582.

limicola, 2.

Bradyellopsis, 574,
Bradyetes, 555.
Bradypontius, 584.
Brementia, 601.
Brianella, 617,
Brianola, 582,
Briarella, 623.
Brunella, 560.
Buprorus, 602.

Caetrodes, 609.
Calamoecia, 559.
Calanidae, 19.
Calanoida, 10, 18, 540 (kev).
Calanoides, 541.
Calanopia, 559,

Calanus, genus, 19, 541.
arcuicornis, 42,
altenualus, 32.
elongatus, 31.
finmarchicus, 23.
gtacilis, 28.

helgolandicus, 25,
hyperboreus, 21,
longus, 120.
minor, 22.

minutus, 43,
parvus, 38.
pavo, 39.

plumulosus , 41.
princeps, 26.

stylifer, 104.
tonsus, 20.

turbinatus, 106.
Caligeria, 606.
Caligidae, 397,
Caligodes, genus, 408, 606.

megacephalus, 409.
Caligoida, 10, 397, 604 (key),
Caligus, genus, 397, 605.

balistae, 400.
belones, 405.
bonito, 407.
chelifer, 404.
crassus, 446,
curtus, 399.
hippoglossi, 412.
mutabilis, 406.
nordmannii, 411.
oblongus, 478.
pelamydis, 406,
productvs, 431,
rapax, 403.
rufimaculatus, 402.
rufus, 401.
schistonyx, 401.

Calina, 606.
Calistes, 606.
Calocalanus, 39, 548,

pavo, 39.

plumulosus, 41.
Calverocheres, 595.
Campella, 575.
Campopera, 602.
Cancerilla, 597,
Cancrincola, 570, 571.
Candace armata, 139.

norvegica, 138.
pachydaclyla, 141.

Candacia, genus, 138, 559.
armata, 139.
norvegica, 138.
pachydactyla, 141.

Candaciidae, 138.
Canthocalanus, 541.
Canthocamptidae, 231.
Canthocamptus, genus, 231, 563, 564.

furcaius, 196.
minutus, 232.
roseus, 177.
staphylinoides, 231.
stroma, 273.

Canuella, genus, 171, 583.
furcigera, 172.
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Canuellina, 583.
Cardiodectes, 612.
Cauloxenus, 617.
Cecropidae, 441.

Cecrops, genus, 441, 607, 608.
latreillii, 442.

Centraugaptilus, 543.
Centropages, genus, 85, 544, 546, 659.

bradyi, 86.

hamatus, 89.

typicus, 87.

Centropagidae, 85.

Cephalophanes, 550.
Ceratonotus, 561.
Cervinla, 564, 581.
Cerviniopsis, 581.
Cetochihis helgolandicus , 25.

minor, 22.

Ceuthonectes, 576.
Ceyloniella, 568.
Chappaquiddicka, genus, 198, 571.

pulchella, 199.
Characters of copepods, 8.

Charopinus genus, 511, 617, 619.

bicaudatus, 511.
Chelonidiformis, 601.
Chiridiella, 557.
Chiridius, genus, 47, 552, 556.

armatus, 47.

brevispinus, 54.

tenuispinus, 53.

Chirundina, genus, 48, 555, 557.

pustulifera, 49.

streetsii, 48.

Cholidya, 561.
Chondracanthidae, 493.
Chondracanthodes, genus, 506, 615.

deflexus, 506.
Chondracanthopsis, genus, 508, 615,

616.
nodosus, 508.1

Chondracanthus, genus, 497, 615, 616.
cottunculi, 497.
depressus, 503.

flurae, 502.
galeritus, 505.
lotellae, 506.
merluccii, 498.
nodosus, 508.
ornatus, 508.
phycidis, 504.

Chondrocarpus, 623.
Chonephilus, 594,
Choniostoma, 614.
Chonopeltis, 539.
Chordeumium, 596.
Classification adopted
Clausia, 597.
Clausidiidae, 344.
Clausidium, genus, 344, 595.

dissimile, 344.
Clausocalanus, genus, 42, 553.

arcuicornis, 42.

Clavella, genus, 513, 618, 620.

hippoglossi, 477.
insolita, 514.
pinguis, 515.
uncinata, 513.

Clavellisa, genus, 617, 618, 620.
cordata, 518.
epinosa, 617.

Clavellodes, genus, 516, 618, 620.
rugosa, 516.

Clavellopsis, 618, 619.
Cletocamptus, 566.
Cletodes, 567.
Cletomesochra, 564.
Cletopontius, 694.
Clytemnestra, genus, 292, 575.

rostrata, 293.
Colaceutes, 596.
CoUipravus, 612.
CoUocheres, 584.
Colobomatus, 623.
Coloration of copepods, 3.

Comantenna, 555.
Conaea, 689.
Conchocheres, 590.
Congericola, 610.

Copepod characters, 8.

color, 3.

families, 10.

Copepoda, 8.

Copilia, genus, 374, 593;
mirabilis, 374.

Cornucalanus, genus, 74, 560, 552;

chelifer, 74.

Corycaeidae, 364
Corycaeus, genus, 354, 593.

carinatus, 362.
danae, 359.
elongatus, 355.
obtusus, 366.
ovalis, 359.
speciosus, 358.
venustus, 360.

Corycella, genus, 361, 594.

carinata, 362.
Corynura discaudaia, 167.

Cribropontius, 686.

Cryptopodus, 600, 601.

Cryptopontius, 694.

Ctenocalanus, 564.

Cybicola, 611.
Cyclopetta, 687.
Cyclopidae, 320.
Cyclopina, genus, 7, 317, 689.

agilis, 317.
Cyclopinella, 589.

Cyclopinidae, 317.
Cyclopinodes, genus, 319, 585,' 589.

Cyclopoida, 10, 310, 583 (key).

Cyclops, genus, 322, 688, 591, 692, 595.

agilis, 338.
annulicornis, 335.
bicolor, 327.
bicuspidatus, 324.

bistriaius, 336.

chelifer, 185.

fimbrialus, 342.

longicornis, 105.

magniceps, 320.

marintis, 63.

modes^us,329.
obsoletus, 330.
phaleratus, 341.
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Cyclops, prasinus, 339.
pulchellus, 324.
signatus, 333.
varicans, 326.
viridis, 322.
vulgaris, 322.

Cylindropsyllidae, 286.
Cylindropsyllus, 566.

minor, 286.
Cymbasoma, genus, 395, 604.

rigidum, 396.

Dactylopina, 572.
Dactylopodella, 574.
Dactylopodopsis, 571.
Daciylopus brevicorriis, 206.

cinchis, 221.
longirosiris, 217.
pygmaeus, 239.
stromi, 209.

tisboides, 207.
Dactylopiisia, genus, 206, 578, 579.

brevicornis, 206.
tisboides, 207.
vulgaris, 209.

Dactylopusioides, 578.
Danielssenia, 571, 573.
D'Arcythompsonia, genus, 291, 566.

parva, 291.
Delavalia reflexa, 230.
Demoleus, 607, 609.
Dentigryps, 605.
Dermatomyzon, 584.
Diaixis, 552, 554.
Diaptomidae, 90.

Diaptomus, genus, 90, 548.
abdomainle, 125.
birgei, 98.

leptopus, 94.

minutus, 92.

oregonensis, 99.

sanguineus, 93.

spatulocrenatus, 97.

Diarthrodes, 575.
Diarthropus, 558.
Dias bifilosus, 162.

discaudatus, 163.

longiremis, 165.

Dichelesthiidae, 476.
Dichelesthium, genus, 478, 611.

oblongum, 478.
Dinematura, genus, 430, 608, 609.

coleoptrata, 427.
latifolia, 432.
producta, 431.
serrata, 445.

Diocus, 615, 616.
Diogenidium, 587.
Diosaccidae, 213.
Diosaccopsis, 577.
Diosaccus, genus, 213, 578, 579.

tenuicornis, 213.
Diphyllogaster, 606. ^

Dipteropeltis, 539.
Disseta, 544.
Dissonus, 608.
Dolops, 11, 539.
Donusa, 610.

Doroixj's, 601.
Doropontius, 583.
Doropygella, 599.
Doropygidae, 387.
Doropygopsis, 598.
Doropygus, genus, 387, 599.

laticornis, 388.
pulex, 389.

Drepanopsis, 551.
Drepanopus, 555.
Dysgamus, 606.
Dysphorus, 612.
Dyspontius, 594.
Dystrogus, 585, 595.

Echetus, 605.
Echinocheres, 584.
Echinocornus, genus, 301, 582.

pectinatus, 302.
Echinopsyllus, 561.
Echthrogaleus, genus, 426, 608, 609.

coleoptratus, 427.
denticulatus, 428.
torpedinis, 429.

Ectinosoma, genus, 173, 576.
curticorne, 174.

elongatum, 175.

normani, 173.

Ectinosomella, 576.
Ectinosomidae, 173.

Ectocyclops, genus, 340, 586.
phaleratus, 341.
rubescens, 341.

Elytrophora, genus, 416, 607.
atlantica, 417.

hemiptera, 417, 417.

Emertonia, genus, 256, 562.

gracilis, 256.
Enhvdrosoma, 568.
Enterocola, 599, 600, 601.

Enterocolides, 598.
Enterognathus, 596.
Enteropsis, 599, 600, 602.
Entobius, 592.
Entomolepis, 597.
Epactophanes, 563.
Epibrachiella, 618, 619.

Epilabidocera, 558.
Epischura, genus, 115, 560.

lacustris, 115.

nevadensis, 115.

Eremopus, 565, 578.
Ergasilidae, 375.
Ergasilina, 610.
Ergasiloides, 594.

Ergasilus, genus, 375, 586, 588, 594.

centrarchidarum, 377.
funduli, 378.
labracis, 377.
manicatus, 376.

Esola, 567.
Euaugaptilus, 545, 546.

Eubrachiella, 618, 619.

Eucalanus, genus, 30, 548.

attenuatus, 32.

elongatus, 31.

monachus, 33.

Eucanuella, 581.
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Euchaeta, genus, 62, 556, 557,
armata, 47.

barbata, 67.

marina, 63.

norvegica, 65.

spinosa, 62.

Euchaetidae, 62.

Euchaetopsis, 560.
Euchirella, genus, 55, 553, 557.

curticauda, 59.

messinensis, 56.

pulchra, 58.

rostrata, 55.

Eucyclops, genus, 337, 588.
agilis, 338.
prasinus, 339.

Eudactylina, genus, 466, 610.
nigra, 471.
spinifera, 467.
uncinata, 469.

Eudactylinella, genus, 471, 610.

alba, 472.
Eudactylinidae, 452.
Eudactylinodes, genus, 468, 610.

nigra, 471.
uncinata, 469.

Eudactylopus, 574.
Eunicicola, 597.
Eupelte, 572.
Eupeltidium, 571.
Eurycletodes, 561, 562, 564, 567.
Eurynotopsyllus, 611.
Euryphoridae, 415.
Euryphorus, 607.
Eurysileniopsis, 621.
Eurysilenium, 621.
Euryte, 589.
Eurytemora, genus, 107, 550, 559.

affinis, ill.

americana, 109.
herdmani, 112.

hirundoides, 110.
lacustris, 114.

Euterpina, 570.
Evansia incerta, 254.
Evansula, genus, 254, 562.

incerta, 254.

Faroella, 548, 556.
Farrania, 549.
Ferroniera, 538.
Flavia, 572, 578.
Fultonia, 573.

Gaetanus, genus, 50, 555.
kruppii, 52.

miles, 51.

Gaidiopsis, 556.
Gaidius, genus, 52, 556, 557.

brevispinus, 54.

tenuispinus, 53.

Gangliopus, 608, 609.
Gastrodelphys, 602.
Gaussia, 543.
Giardella, 589.
Gladioferens, 541.
Gloiopotes, genus, 415, 605.

ornatus, 415.

Godetella, 564, 566.
Goffinella, genus, 260, 574.

stylifer, 261.
Goidelia, 589.
Goniodelphys, 599.
Goniopsyllus rostratus, 293.
Guernelia, 540.
Gunentophorus, 602.

Haemaphilus, 590.
Haemobaphes, genus, 488, 612.

cyclopterina, 488.
Haemobaphoides, 613.
Halicyclops, genus, 320, 590.

magniceps, 320.
Halithalestris, genus, 202, 579, 580.

croni, 203.
Halophytophilus, 573.
Haloptilus, 544, 546.

Haplosaccus, 600.
Haplostoma, 600.
Haplostomella, 601.
Haplostomides, 600.
Harpacticella, 577.
Harpacticidae, 181.

Harpacticoida, 10, 169, 560 (key).

Harpacticus, genus, 181, 575.
chelifer, 185.

croni, 203.

gibbus, 201.
gracilis, 183.

tenellus, 182.

uniremis, 186.

Harrietella, 562.

Hatschekia, genus, 476, 611.

hippoglossi, 477.
Hedyphanella, 621.

Hemiboeckella, 542.

Hemicalanus filigerus, 135.

Hemicyclops, genus, 345, 585, 589.

adherens, 345.

Hemidiaptomus, 547.
Hemimesoctira, 569.

Hemirhabdus, 544.
Hensenella, 582.

Hepatophilus bouvieri, 528.

Herdmania, 572.

Hermannella, 586.
Hermilius, 606.
Herouardia, 538.
Herpyllobius, 621, 622.

Hersiliodes, 587.
Heteramalla, 540, 551.

Heterochaeia longicoriiis, 134.

norvegica, 132.

spinifrons, 133.

Heterocope, 560.
Heterocyclops, 588.
Heteropsyllus, 564.
Heteroptilus, 546.

Heterorhabdidae, 131.

Heterorhabdus, ggnus, 131, 543.

longicornis, 134.

uorvegicus, 132.

spinifrons, 133.

Heterostylites, 544.

Hippomolgus, 587.
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Homoeoscelis, 614.
Homoiotes, 606.
Horsiella, 566.
Huntemannia, 562.
Hyalopontius, 591.
Hypnoticus, 600.
Hypoacartia, 559.
Hypogastrion, 599.
Hypsicalanus, 549,

lalj^sus, 571.
Ichthyophorba hamata, 89.
Idomene, 578.
Idomenella, 582.
Idya longicornis, 197,
Idyaea furcaia, 196.
Idyanthe, 578, 579.
Idyella, 571, 572.
Ilyopsyllus nutans, 306.

jousseaumei, 308.
Irodes, 595.
Isias, 545, 546.
Isidicola, 603.
Ismaila, 623.
Isocalanus, 550.
Isochaeta, 545.
Isocope, 540.
Itunella, 561.
Ive, 602.
Ivellopsis, 558.

Jeanella, 603, 621.
Juanettia, 615, 616.

Kelleria, 593.
Keys to suborders and genera, 538.
Kr0yeria, genus, 452, 610.

gracilis, 453.
lineata, 456.
papillipes, 454.

Kr0yerina, genus, 457, 610.
elongata, 459.
nasuta, 457.

Labidocera, genus, 144, 558.
acutifrons, 145.
aestiva, 147.
neirii, 146.

Laemargus muricatus, 443.
Lamellipodia, 560.
Lamippe, 603.
Lamproglena, 610.
Laophonte, genus, 262, 563, 567.

capillata, 277.
cornuta, 275.
horrida, 279.
longicaudata, 276.
manifera, 266.
mohammed, 269.
nana, 271.
proxima, 274.
stromii, 273.
talipes, 264.

Laophontella, 562.
Laophontidae, 262.
Laophontina, 561.

Laophontodes, 566.
Laophontopsis, 568.
Leimia, 569.
Lepeophtheirus, genus, 409, 606.

edwardsi, 412.
hippoglossi, 412.
nordmannii, 411.
thompsoni, 410.

Lepeopsyllus, 594.
Lepimachrus, 607.
Leposphilus, 623.
Leptastacus, genus, 252, 566.

macronyx, 253.
Leptocaris, 568.
Leptocletodes, 569.
Leptocyclops agilis, 338.
Leptomesochra, 573, 574.
Leptomyzon, 584.
Leptopontia, 567.
Leptopsyllus, 563.
Lequerrea, 601.
Lernaea, 610, 612.

hranchialis, 486.
clavata, 479.
cyclopterina, 488.
merluccii, 498.
nodosa, 508.
uncinata, 513.

Lernaeascus, 622.
Lernaeenicus, genus, 480, 612.

affixus, 482.
longiventris, 483.
polyceraus, 481.
radiatus, 480.

Lernaeidae, 479.
Lernaeocera, genus, 485, 611, 613.

branchialis, 486.
radiata, 480.

Lernaeogiraffa, 612.
Lernaeolophus, genus, 486, 613.

sultanus, 487.
Lernaeopoda, 617, 619.

bicaudata, 511.
Lernaeopodidae, 509.
Lernaeopodina, 617, 619.
Lernaeopodoida, 10, 492, 539 (key).

Lernaeopodopsis, 617.
Lernanthropus, genus, 447, 609.

brevoortiae, 451.
longipes, 448.
paenulatus, 449.
pomatomi, 450.

Lernentoma, 495, 614.
triglae, 495.

Lesteira lumpi, 530.
Leuckartia grandis, 128.

Lichomolgella, 593.
Lichomolgidae, 346.
Lichomolgidium, 590.
Lichomolgus, 593.

adherens, 345.
major, 347.

Limits of region, 1.

Limnocalanus, 541.
Limnocletodes, 569.
Limnoithona, 591.
Limnoncaea, 594.
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Linaresia, 603.
Linckiomolgus, 593.
Lomanoticola, 603.

Lonchidiopsis, 599.
Longipedia, genus, 170, 577.

coronata, 170.

Longipediidae, 170.

Lophothrix, 550, 551, 552.

Lourinia, 568.

Lubbockia, 587.
Lucicutia, genus, 128, 544, 546, 547.

atlantica, 130.

curta, 129.

grandis, 128.

magna, 130.

Lucicutiidae, 128.

Luetkenia, 607.
Lygephilus, 601.

Macandrewella, 551, 552.

Machairopus, 571, 580.
Macrobrachinus, 590.

Macrocalanus, 545.
princeps, 26.

Macrocheiron, genus, 348, 593.

fucicolum. 349.

Macrocyclops, genus, 332, 587, 589.
albidus, 335.
bistriatus, 336.
fuscus, 333.

Macrorhabdus, 543.
Macrosetella, genus, 281, 573.

gracilis, 281.
oculata, 283.

Macrosetellidae, 281.
Malacopsyllus, 566.
Maraenobiotus, 567.
Marshia, genus, 235, 563.

brevicaudata, 235.
Mawsonella, 565.
Mecynocera, genus, 36, 549.

clausi, 36.

Medesicaste, 495, 614, 616.
Megabrachinus, 590.
Megacalanus, genus, 26, 543, 545.

gracilis, 28.

princeps, 26.

Megarthrum, 570.
Megasanoixus, 591.
Melinnacheres, 603, 620.
Merope, 562.
Meropia, 562.
Mesocheres, 583.
Mesochra, genus, 237, 565, 568.

lilljeborgi, 238.
pygmaea, 239.

Mesocletodes, 568.
Mesocy clops, genus, 330, 588, 591:

obsoletus, 330.
Mesogaidius, 556.
Mesoglicola, 622.
Mesorhabdus, 544.
Mesundeuchaeta, 556.
Metaboeckella, 547.
Metacalanus, 541.

Metadiaptomus, 548.
Metaphroso, 575.
Metapontius, 593.

Metasome, defined, 9.

Metidae, 305.
Metis, genus, 305, 570.

ignaea, 307.
jousseaumei, 308.
natans, 306.

Metopocatacoteinus, 595.
Metoponanaphrissontes, 590.

Metranura, 540.
Metridia, genus, 117, 540.

brevicauda, 118.

longa, 120.

lucens, 119.

princeps, 122.

Metridiidae, 117.

Microcalanus, 554, 555.
Microcancerilla, 595.
Microcryobius, 562.
Microcyclops, genus, 325, 591.

bicolor, 327.
varicans, 326.

Microsetella, genus, 176, 581.

norvegica, 176.

rosea, 177.

Microthalestris, genus, 204, 572, 574.

forficula, 204.
littoralis, 205.

Midias, 606.
Mimocalanus, 549.

Miracia, genus, 284, 574.
efferata, 284.

Misophria, 576.
Modiolicola, 587.
Monacilla, 550.
Monoculus finmarchicus, 23.

quadricornis albidus, 335.

quadricornis fuscus, 333.

Monops regalis, 157.

Monstrilla, genus, 393, 604.

anglica, 394.
serricomis, 394.

Monstrillidae, 393.

Monstrilloida, 10, 393, 604 (key).

Monstrillopsis, 604.

Moraria, 569.
Mormonilla, 560.
Morphological nomenclature, 8.

Mychophilus, 602.

Myicola, genus, 346, 589.

major, 347.
metisiensis, 346.

Mysidion, 614.

Mytilicola, 592.
Myzopontius, 585.

Nannocalanus, 541.

Nannomesochra, 565.
Nannopodella, 568.

Nannopus, 561.
Naobranehia, 618, 619.

Narcodina, 602.
Nectobrachia, 617.

Nemesis, genus, 460, 610.

atlantica, 463.
lamna, 461.
mediterranea, 461.

pallida, 464.

Neobradya, 565.
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Neocalanus, genus, 27, 540.
gracilis, 28.

Neocyclops, 588.
Neopontella, 558.
Neopontius, 585.
Neoscolecithrix, 55L
Nereicola, 602, 603.
Nesippus, genus, 438, 607, 609.

alatus, 438.
Nicothoe, 588.
Nitocra, genus, 240, 579, 580.

chelifer, 242.

spinipes, 240.
tau, 245.
typica, 241,

Nitocrameira, 577.
Nitocrella, 565.
Nogaus, 433.
Norion, 609.
Normanella, 568,
Notodelphyidae, 386.

Notodelphyoida, 10, 385, 598 (key)

Notodelphyopsis, 599.
Notodelphys, genus, 386, 598.

agilis, 387.
Notopterophoroides, 601.

Notopterophorus, 602.

Obesiella, 592.
Oestrella, 620.
Oithona, genus, 311, 591.

brevicornis, 315.
nana, 316
plumifera, 311.
similis, 314.
spinirostris, 312.

Oithonidae, 311.
Oithonina, genus, 316, 590.

nana, 316.
Oithonopsis, 596.
Ommatokoita, 617.
Oncaea, genus, 350, 590.

borealis, 351.
conifera, 350.
minuta, 352.
venusta, 353.

Oncaeidae, 350,
Onceola, 593.
Onchocalanus, 550.
Ooneides, 603.
Oothrix, 553.
Ophioseides, 600, 601.
Ophthalmopachus, 586, 591, 596.
Opimia, 620.
Oralien, genus, 494, 614, 616.

triglae, 495.
Orthagoriscicola, genus, 443, 608.

muricata, 443.
Orthocyclops, genus, 329, 589.

modestus, 329.
Orthopsyllus, 565.
Osphranticum, 542.
Oxycalanus, 549.

Pachos, 586.
Pachycyclops annulicornis, 335.

bistriatus, 336.
signatus, 333.

Pachyptilus, 545.

Pachypygus, 598.

Paeon, genus, 524, 620, 622.
elongatus, 524.

Panaietis, 591.

Pandaridae, 424.

Pandarus, genus, 432, 607, 609.

bicolor, 436.
cranchii, 435.
sinuatus, 437.
smithii, 434.

Paraboeckella, 542.

Parabrachiella, genus, 519, 618, 619.
rostrata, 519.

Parabroteas, 542.
Paracalanidae, 37.

Paracalanus, genus, .37, 548.

parvus, 38.

Paracartia, 559.
Paracyclops, genus, 342, 588.

fimbriatus, 342.
Paradiaptomus, 547.
Paraeuchaeta, genus, 65, 556, 557.

barbata, 67.

norvegica, 65.

Paralabidocera, 559.
Paralebion, 606.
Paraleptastacus, genus, 248, 568, 569.

brevicaudatus, 249.

katamensis, 251.

Paralichomolgus, 593.
Paralteutha, 572.

Paramesochra, 562, 567.

Parametis, 538.
Paramisophria, 543.
Paranotodelphys, 598, 599.

Paranthessius, 587.
Parapandarus, genus, 439, 607, 609.

nodosus, 440.

Parapeltidium 575.

Parapetalus, 605.

Parapontella, 558.

Parartotrogus, 597.
Parastenhelia, 572, 573.

Parastenocaris, genus, 289, 561.

brevipes, 289.

Parastephos, 554.

Parategastes, genus, 194, 569.
sphaericus, 194.

Parathalestris, 580.
Paraugaptilus, 545, 546.
Parawestwoodia, 570.

Paroithona, 596.
Paurocope, 597.
Peltidiidae, 192.

Peltidium, 571, 572.

Peltthestris. 573.
Peniculisa, 610.
Peniculus, genus, 479, 612.

clavatus, 479.
Pennaiula filosa, 490.

Pennella, genus, 489, 611.
filosa, 490.
instructa, 491.
orthagorisci, 492.
sultana, 487.

Pennellidae, 489.



INDEX 633

Periplexis, 620.
Perissocope, 570.
Perissopus, genus, 424, 608, 609.

communis, 425.
Peroderma, 612.
Pestalichomolgus, 587.
Phaenna, 552, 553.
Phaennidae, 68.

Phagus, 595.
Phallusiella, 621.

Pherma 597
Philichthys, genus, 531, 622, 623.

xiphiae, 532.
Philorthragoriscus, genus, 444, 608.

serratus, 445.
Pholidopus, 607.
Phrixocephalus, 612.

Phroso, 581.
Phyllognathopus, 564.
Phyllophora, 440.
Phyllopodopsyllus, 565.
Phyllopus, genus, 136, 545, 546.

bidentatus, 137.

Phyllothalestris, 580.
PhyUothyreus, 440, 608.
Piezocalanus, 548.
Pionodesmotes, 613.
Plagiopus, 560.
Platychelipus, 561.

Platycopia, 547.
Platycyclops fimbriatus, 342.

phaleratus, 341.
Platythorax, 602.
Plesiothalestris, 574.
Pleuromamma, genus, 123, 540.

abdominalis, 125.

gracilis, 127.

robusta, 126.

xiphias, 124.

Pleuromma gracile, 127.

rohustum, 126.

xiphias, 124.

Pochynesthus, 603.
Podolabis, 603.
Polyoon, 603.
Polyrrhynchus, 623.
Ponds of region, 5, 534.

Pontella, genus, 149, 558.
acutifrons, 145.

lobiancoi, 154.

meadii, 153.

pennata, 150.
plumata, 156.
regalis, 157.

securifer, 151.
spinipes, 152.

Pontellidae, 142.

Pontellina, genus, 155, 558.
lobiancoi, 154.

plumata, 156.

Pontellopsis, genus, 157, 558.
regalis, 157.

Pontia nerii, 146.
Pontoeciella, 585.
Pontopolites, 561.
Pontopsyllus, 610.
Pontoptilus, 543, 546.
Pontostratiotidae, 304,

Pontostratiotes, 576.
Popella, 541.
Porcellidium, 571.
Portierella, 538.
Probrachiella, 618, 619.
Prosaetes, 607.
Psammis, 573.
Pseudaetideus, 548.
Pseudameira, 581.
Pseudanthessius, 593.
Pseudaugaptilus, 545.
Pseudeuchaeta, 555.
Pseudhaloptilus, 545.
Pseudoboeckella, 542.
Pseudobradya, 576, 581.
Pseudocalanidae, 42.

Pseudocalanus, genus, 43, 554, 555.
armatus, 45.

minuturf, 43.

Pseudocaligus, 605.
Pseudochirella, 557.
Pseudochondracanthus, genus, 495,

615.
diceraus, 496

Pseudoclavella, 611.
Pseudocletodes, 564.
Pseudocyclopia, 553, 554.

Pseudocy clops, 543.
Pseudocycnidae, 474.

Pseudocj^cnus, genus, 474, 611.
appendiculatus, 474.

buccatus, 476.
Pseudodiaptomus, genus, 101, 541.

coronatus, 101.

Pseudodiosaccus, 564.

Pseudoeucanthus, 595.

Pseudolaophonte, 567.
Pseudolichomolgus, 591.

Pseudoloveuula, 558.

Pseudolubbockia, 590.
Pseudomesochra, 565, 569.

Pseudomolgus, 590.
Pseudonotodelphys, 599.

Pseudoothrix, 560.
Pseudophaenna, 551, 552, 553, 554.

Pseudopsyllus, 585.
Pseudotachidius, 582.

Pseudothalestris, genu^, 210, 570, 575.

minuta, 211.
nobilis, 210.
pygmaea, 212.

Pseudotharybis, 551, 553.

Pseudowestivoodia pygmaea, 212.

Pseudozosime, 567.
Psyllocamptus, 574.

Pterinopsyllus, 593.

Pteropontius, 594.

Pteropsyllus, 564.

Pteropygus, 600.

Quintanus, genus, 258, 566.
tenellus, 258.

Racovitzanus, 551.
Ratania, 588.
Rathbunula, genus, 297, 582.

agilis, 297.

curticauda, 300.
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Rebelula, genus, 528, 620, 622.

bouvieri, 528.
gracilis, 529.

Regis, 538.
Rhapidophorus, 543.
Rhincalanus, genus, 34, 548.

cornutud, 35.

nasutus, 34.

Rhinomolgus, 585.
Rhizorhina, 621, 622.
Rhizothrix, 569.
Rhodinicola, 590.
Rhynchomyzon, 584.
Rhynchothalestris, 580.
Rhyncoceras, 538.
Ridgewayia, 541, 545.

Robertsonia, 581.

Sabellacheres, 595.
Sabelliphilus, 587.
Saccopsis, 621.
Sagum, 609.
Salmincola, 617.

Sand beaches, 6.

Saphirella, 597.
Sapphirina, genus, 363, 587.

angusta, 364.
auronitens, 365.
gemma, 368.
nigromaculata, 372.
ovatolanceolata, 369.

pyrosomatis, 366.
scarlata, 371.
vorax, 370.

Sarcotaces, 622.
Sarcotretes, genus, 484, 611, 612.

lobatus, 484.
Sarsameira, 579.
Sarsilenium, 621, 622.
Sarsocletodes, 567.
Scaphocalanus, genus, 76, 548, 551, 552.

magnus, 77.

obtusifrons, 79.

validus, 78.

Schizopera, 574, 577.
Schizoproctus, 600.
Sciaenophilus, 605.
Scolecimorpha, 601.
Scolecithricella, genus, 83, 551, 552.

minor, 83.

ovata, 84.
Scolecithricidae, 76.

Scolecithrix, genus, 81, 553.
chelifer, 74.

danae, 82.

ovata, 84.

minor, 83.

persecans, 80.

valida, 78.

Scottocalanus, genus, 80, 551, 552.
persecans, 80.

Scottocheres, 584.
Scottomyzon, 583, 584.
Scottula, 544.
Scutellidium, 578.
Selenodiscus, 597.
Selioides, 598.

Selius, 598.
Senecella, 555.
Seridium, 596.
Sestropontius, 585.
Setella gracilis, 281.

norvegica, 176.

oculala, 283.
Sigmatidium, 573, 574.
Sinocalanus, 541.
Sphaerifer, 623.
Sphaeronella, 614.
Sphaeronellopsis, 614.
Sphyriidae, 523.
Sphyrion, genus, 530, 620, 621.

lumpi, 530.
Spinocalanus, 549.
Staurosoma, 623.
Stellicola, 592.
Stenhelia, genus, 228, 573, 575, 580,

582.
arenicola, 229.
dispida, 225.
intermedia, 226.

reflexa, 230.
Stenheliopsis, 569, 575.
Stenocaris, genus, 286, 563, 566.

arenicola, 287.
minor, 286.

Stenocopia, 578, 579.
Stenothocheres, 613.
Stephopontius, 597.
Stephos, 554.
Strabax, 615, 616.
Streptocalanus, 549.
Suezia, 541.
Sunaristes, 583.
Synapticola, 596.
Sj^natiphilus, 596.
Synestius, 606.
Syngastes, 563.

Tachidiella, 581.
Tachidiidae, 292.
Tachidiopsis, 581.
Tachidius, genus, 294, 582.

brevicornis, 296.
littoralis, 294.

Taeniacanthidae, 384.
Taeniacanthus, 591.
Talacalanus, 550.
Talaus, 539.
Tanypleurus, 615.
Taur6clieros, 612.
Tegastes, 569.
Tegastidae, 194.

Temora, genus, 103, 547, 559.

affinis, 111.

longicornis, 105.

stylifera, 104.

turbinata, 106.

Temorella affinis var. hirundoides, 110.

lacustris, 114.

Temoridae, 103.

Temorites, 547, 549.
Temoropia, 547.
Temoropsis, 549.
Terebellicola, 591.
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Tetanopsis, 582.

Tetragoniceps, 568.
incertus, 254.
rnacronyx, 253.

Thalestridae, 201.
Thalestris, genus, 201, 577, 580.

forficula, 204.
gibba, 201.
serrulata, 203.

Tharybis, 553, 554.
Thaumaleus, 604.

claparedii, 377.
Therodamas, 612.
Thersitina, 594.
Thespesiopsyllidae, 393.
Thespesiopsyllus, 604.
Thompsonula, 582.
Thomsouella, 617.
Thoostoma, 592.
Thysanote, genus, 509, 617, 619.

poniacanthi, 510.
Thysanotella, 617, 619.
Tigriopus, 577.
Tisbe, genus, 195, 578.

furcata, 196.

longicornis, 197.
wilsoni, 198.

Tisbidae, 195.

Tisbella, 573.
Tisemus, 577.
Tortanidae, 166.

Tortanus, genus, 166, 559.
discaudatus, 167.
setacaudatus, 168.

Tracheliastes, 616.
Tranestoma, 601.
Trawl wings, description of, 4.

Trebidae, 413.
Trebius, genus, 413, 604.

tenuifurcatus, 414.
Trichthacerus, 613, 616.
Trifur, 613.
Triphvllacanthus, 615.
Trochicola, 592.
Trypaphylum, 620, 622.

Tryphoema, 561.
Tucca, genus, 379, 597.

corpulentus, 380.
impressus, 379.

Tuxophorus, 605.
Tydemanella, 574.

Undeuchaeta, genus, 60, 557.
major, 60.

minor, 61.

pustulifera, 49.

Undina danae, 82.

messinensis, 56.

pulchra, 58.

rostrata, 55.

vulgaris, 29.

Undinella, 560.
Undinopsis, 552, 554, 555.
Undinula, genus, 29, 541.

vulgaris, 29.

Uperogcos, 586.
Urocopia, 586.
Urogonia, 586.
Urosome defined 9.

Valdiviella, 556, 560.
Vanbenedenia, 616, 619.

Ventriculina, 611.
Vettoria, 592.
Viguierella, 564.

Westwoodia minuta, 211.

nobillis, 210.
pygmaea, 212.

Wolterstorffia, 566.

Xanthocalanus, genus, 68, 550, 551,

552.
atlanticus, 75.

borealis, 70.

greenii, 68.

pinguis, 71.

propinquus, 73.

subagilis, 70.

Xenocoeloma, 493, 621.

Xouthous, 571.

Zanclopus, 601.

Zaus, genus, 190, 570, 575.

goodsiri, 191.

Zausodes, genus, 187, 570.

arenicolus, 188.

Zosime, 573.

o
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