
LOUIS S. KORNICKER

m

i

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY • NUMBER 505



SERIES PUBLICATIONS OF THE SMITHSONIAN INSTITUTION

Emphasis upon publication as a means of "diffusing knowledge" was expressed by the first
Secretary of the Smithsonian. In his formal plan for the Institution, Joseph Henry outlined a
program that included the following statement: "It is proposed to publish a series of reports,
giving an account of the new discoveries in science, and of the changes made from year to year
in all branches of knowledge." This theme of basic research has been adhered to through the
years by thousands of titles issued in series publications under the Smithsonian imprint,
commencing with Smithsonian Contributions to Knowledge in 1848 and continuing with the
following active series:

Smithsonian Contributions to Anthropology

Smithsonian Contributions to Astrophysics

Smithsonian Contributions to Botany

Smithsonian Contributions to the Earth Sciences

Smithsonian Contributions to the Marine Sciences

Smithsonian Contributions to Paleobiology

Smithsonian Contributions to Zoology

Smithsonian Folklife Studies

Smithsonian Studies in Air and Space

Smithsonian Studies in History and Technology

In these series, the Institution publishes small papers and full-scale monographs that report
the research and collections of its various museums and bureaux or of professional colleagues
in the world of science and scholarship. The publications are distributed by mailing lists to
libraries, universities, and similar institutions throughout the world.

Papers or monographs submitted for series publication are received by the Smithsonian
Institution Press, subject to its own review for format and style, only through departments of the
various Smithsonian museums or bureaux, where the manuscripts are given substantive review.
Press requirements for manuscript and art preparation are outlined on the inside back cover.

Robert McC. Adams
Secretary
Smithsonian Institution



S M I T H S O N I A N C O N T R I B U T I O N S T O Z O O L O G Y • N U M B E R 5 0 5

Myodocopid Ostracoda of
Enewetak and Bikini Atolls

Louis S. Kornicker

SMITHSONIAN INSTITUTION PRESS

Washington, D.C.

1991



A B S T R A C T

Komicker, Louis S. Myodocopid Ostracoda of Enewetak and Bikini Atolls. Smithsonian
Contributions to Zoology, number 505, 140 pages, 71 figures, 7 tables, 1991.—Samples
collected at Bikini Atoll in 1946 and at Enewetak Atoll in 1969 and 1979, mainly in benthic traps
and bottom trawl samples, contained a diverse assortment of mydocopid ostracodes: 17 species
(3 described previously, 12 new, and 2 left in open nomenclature) in 15 genera (2 new). Keys
are supplied for genera in the Sarsiellinae and to species in 3 genera. Three species from
Enewetak Atoll were previously known from either Hawaii, Fiji, or the Philippine Islands. Of
the 15 genera collected at Enewetak and Bikini atolls, 7 are world-wide, 6 are known primarily
from the Indo-West Pacific Region, and 2 are known only from the atolls. The juveniles as well
as the adults are described for the new species Cypridina spina and C. spinula, and it is
determined that each has 6 stages including the adult.

A table is presented listing the number of pectinate teeth comprising the main tooth of the 5th
limb of species of Cypridinidae for which this character is known; the number of teeth on the
adult 5th limb ranges from 3 to 7, and about 90% of the species have 6. For those species having
6 pectinate teeth on the adult 1 tooth is added on each succeeding instar starting with instar I,
information useful for identifying the age of instars.

OFFICIAL PUBLICATION DATE is handstamped in a limited number of initial copies and is
recorded in the Institution's annual report, Smithsonian Year. SERIES COVER DESIGN: The coral
Montastrea cavernosa (Linnaeus).

Library of Congress Caulogingin-Publication Data
Komicker, Louis S., 1919-
Myodocopid Ostracoda of Enewetak and Bikini atolls / Louis S. Komicker.
p. cm. — (Smithsonian contributions to zoology ; no. 505)
Includes bibliographical references.
Supt of Docs, no.: SI 1.27:505
1. Myodocopida—Marshall Islands—Enewetak Atoll. 2. Myodocopida—Marshall Islands—Bikini
Atoll. I. Title. IL Series.
QL1.S54 no. 505 [QL444.085] 591 s—dc20 [595.3'3] 90-10359



Contents

Page

Introduction 1
Biogeographic Comparisons 1
Distribution of Myodocopids at Enewetak Atoll 1
Abbreviations 2
Acknowledgments 2

CYPRIDINIDAE Baird, 1850 2
The Fifth Limb of the CYPRIDINIDAE 3
Number of Instars in the CYPRIDINIDAE 4
CYPRIDININAE Baird, 1850 4

CYPRIDININI Baird, 1850 5

Paravargula Cohen and Komicker, 1975 5
Key to the Species of Paravargula 5
Paravargula digitata Kornicker, 1970 5
Paravargula trifax, new species 6

Skogsbergia Kornicker, 1974 11
Key to the Species of Skogsbergia 12
Skogsbergia strophinx, new species 12

Cypridinodes Brady, 1902 17
Cypridinodes plax, new species 18

Codonocera Brady, 1902 23
Codonocera species A 24

Cypridina Milne-Edwards, 1840 27
Cypridina dentata (Miiller, 1906) 29
Cypridina spina, new species 35
Cypridina spinula, new species 56

PHILOMEDIDAE Miiller, 1906 74
PSEUDOPHILOMEDINAE Kornicker, 1967 74

Harbansus Kornicker, 1978 74
Harbansus vix, new species 74

RUTIDERMATIDAE Brady and Norman, 1896 78
Rutiderma Brady and Norman, 1896 78

Rutiderma vox, new species 78
SARSIELJJDAE Brady and Norman, 1896 84

SARSIELUNAE Brady and Norman, 1896 84
Key to the Genera of SARSIELUNAE 85
Ancohenia Kornicker, 1976 85

Ancohenia robusta (Brady, 1890) 85
Eusarsiella Cohen and Kornicker, 1975 92

Eusarsiella chessi, new species 92
Anscottiella Kornicker, 1975 98

Anscottiella vertex, new species 98
Metasarsiella, new genus 104

Metasarsiella vibex, new species 105
CYLINDROLEBERIDIDAE MUller, 1906 109

CYLINDROLEBERIDINAE Miiller, 1906 109
Cylindroleberis Brady, 1868 110

in



Key to the Species of Cylindroleberis 110
Cylindroleberis variabilis Komicker, 1970 I l l

Heptonema Cohen and Kornicker, 1975 117
Key to the Species of Heptonema 118
Heptonema homelix, new species 118

Monoasterope, new genus 124
Monoasterope bex, new species 125

CYCLASTEROPINAE Poulsen, 1965 129
CYCLOLEBERIDINI Hartmann, 1974 129

Leuroleberis Kornicker, 1981 129
Leuroleberis species A 129

Appendix 1: Station Data with Specimens Collected 133
Appendix 2: Number of Cuspate Teeth on the Main Tooth of the Fifth Limb of

Selected Species of the CYPRIDINTOAE 135
Literature Cited 138

IV



Myodocopid Ostracoda of
Enewetak and Bikini Atolls

Louis S. Kornicker

Introduction

Enewetak and Bikini atolls form part of the Marshall Islands
in the northwest Pacific Ocean. The present work was
stimulated by a request from Dennis M. Devaney and Beatrice
L. Burch, Bemice P. Bishop Museum, Honolulu, Hawaii, to
contribute a paper on myodocopid ostracodes for a planned
book on the natural history of Enewetak Atoll, which has since
been published (Devaney et al., editors, 1987). My contribution
to that book identified and illustrated some of the myodocopid
genera collected on Enewetak Atoll in 1969 and 1979
(Kornicker, 1987b); the taxa are described more completely
herein. In addition, a small collection (5 specimens) from
Bikini Atoll in 1946 contained a new species, which is also
described herein. Although the collections studied are small
(129 specimens), they have a diverse assortment of myodoco-
pids comprising 17 species (3 described previously, 12 new,
and 2 left in open nomenclature) in 15 genera (2 new). Keys are
supplied for some genera and species, and the ontogenies of 2
species of Cypridina are elucidated. Although not collected at
either Enewetak or Bikini atolls, a supplementary description is
presented of Paravargula digitata Kornicker, 1970b, based on
the holotype from the Philippine Islands.

BIOGEOGRAPHIC COMPARISONS.—The genera Skogsbergia,

Harbansus, Rutiderma, Eusarsiella, Leuroleberis, Cylindrole-
beris, and Heptonema are circumglobal in distribution, but
have not been reported from the Arctic Ocean and Antarctic
waters.

The pelagic genus Cypridina is primarily Indo-Pacific.
Cypridinodes has been collected in the Indo-West Pacific

region.
Paravargula has previously been collected off the tip of

South Africa and from the East-Indian region (Poulsen,
1962:204; Kornicker, 1975:3).

Codonocera has been collected previously in Indo-Pacific

Louis S. Kornicker, Department of Invertebrate Zoology, National
Museum of Natural History, Smithsonian Institution, Washington,
DC. 20560.
Review Chairman: C.W. Hart, Jr., Smithsonian Institution.

and Australasian waters (McKenzie, 1967:221).
Anscottiella has previously been collected off Ceylon and

Thailand (Poulsen, 1965:65; Kornicker, 1975:607; Kornicker
and McKenzie, 1976:348) and Australia (Hall, 1987:760).

Ancohenia has previously been collected from Hawaii
(Kornicker, 1976b:7), Fiji (Kornicker, 1981a: 12), and Rangiroa
Atoll, South Pacific (Hartmann, 1984:122).

Two genera, Metasarsiella and Monoasterope, are known
only from Enewetak Atoll, but probably occur elsewhere on
Pacific islands.

At the specific level, only 3 species at Enewetak have been
reported elsewhere, Ancohenia robusta from Fiji, Cylindrole-
beris variabilis, from the Philippine Islands, and Cypridina
dentata, from the Malayan Archipelago.

DISTRIBUTION OF MYODOCOPIDS AT ENEWETAK ATOLL.—

Most specimens from Enewetak were collected in 1979 by
James R. Chess and Edmund S. Hobson during a study of diel
movements of zooplankton (Hobson and Chess, 1986). Their
investigation showed that many zooplankton, including myo-
docopid ostracodes, leave the substrate to enter the water
column primarily at night (Hobson and Chess, 1986, tables 1,
3). Collections were made during day and night by placing a
trap (covering about 1 square meter at its base) over substrates
of sand, coral reef, and coral rubble in the vicinity of 2 stations
(A and B) on the windward lagoon shelf at Enewetak Atoll
(Hobson and Chess, 1986, fig. 1). (Details concerning trap
construction are in Hobson and Chess (1979, fig. 1).)
According to Hobson and Chess (1986:10), the coral rubble
substrate actually comprised both rubble and sand, and the reef
substrate comprised coral, coral rubble, and sand. Trawl
samples also were collected above the stations. With the
possible exception of 1 composite sample (see Appendix 1), all
ostracodes received by me from that study had been collected
at night.

The number of myodocopid ostracodes collected in the
nocturnal traps varied from 4 to 14, and each trap captured 2 to
4 species (Table 1). The total number of species in 6 samples
from the traps is 10. A nocturnal trawl drawn through the water
for about 10 minutes above the traps captured 34 specimens (12

1



SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

TABLE 1.—Distribution of myodocopid ostracodes collected at night, in 1979, over substrates of sand, coral reef,
and coral rubble, on a lagoon shelf at Enewetak Atoll, in six emergent traps at stations A and B, and in one
mid water trawl above the stations.

Species

Codonocera species
Cypridina ckntata
Cypridina spina
Cypridina spinula
Paravargula trifax
Skagsbergia strophinx
Ancohenia robusta
Anscottiella vertex
Eusarsie.Ua chessi
Rutiderma vox
Cyluidroleberis variabilis
Heptonema homelix
Lewoleberis sp. A

Sta A, Trap 6
25 May

Intermittent

Sand

0
0
0
11
0
0
0
0
0
1
0
0
0

current

Coral
reef

0
0
4
0
1
0
0
1
0
0
0
1
0

Sta B, Trap 7

Coral
reef

0
0
6
0
0
0
0
1
0
0
0
0
0

26 May
No

current
Coral
rubble

0
0
0
4
0
7
1
0
0
0
1
0
0

Sta B, Trap 10

Coral
rubble

0
3
0
0
0
1
0
0
0
0
0
0
0

30 May

No
current

Coral
reef

0

0
11
0
0
3
0
0
0
0
0
0
0

Trawl
22 May

1

1
6
13
0

t

>

species). The distributions of species from the traps over sand,
reef, and coral rubble substrates are compared in Table 1, but
the number of specimens is too few to draw conclusions
concerning substrate preferences. The data suggest that
Cypridina spinula prefers sand and coral-rubble substrates,
whereas C. spina prefers a reef habitat.

ABBREVIATIONS.—In the figures, Arabic numerals indicate
limbs 1-7, as well as individual joints of each limb (the
location of the numeral indicating whether a limb or joint is
indicated). Roman numerals I—III indicate the endites. Arrows
on illustrations of the carapace indicate anterior of valve.

The following abbreviations are used in illustrations:

a.m.
ant.
a.p.
B.O.
CO.

e
endop
epip
esoph
exop
gen
gl.a
go.
i.m.
l.b.
I.e.
1.1. orl.hp
Lp.
md.
me.
m.s.
m i .

central adductor muscle attachments
antenna
anterior process
Bellonci organ
copulatory organ
valve edge
endopodite
epipoJilc
esophagus
exopodite
genitalia
glandular opening of upper lip
genital organ
inner margin of infold
lateral bristle on mandible
lateral eye
lower lip
lamellar prolongation of selvage or list
mandible
medial eye
main spine of mandibular coxale endite
maxilla

s.
sens
s.v.
U.I.
V.

selvage
sensory bristle of 5th joint of 1st antennna
seminal vesicle
upper lip
valve
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CYPRIDINIDAE Baird, 1850

COMPOSITION.—This family includes 2 subfamilies: Cyprid-
ininae Baird, 1850, and Azygocypridininae Kornicker, 1970a.
Only the former is in the collections from Enewetak.

DISTRIBUTION.—Circumglobal with depth range of intertidal
to abyssal.
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The Fifth Limb of the CYPRIDINIDAE

The structure of 5th limb of the Cypridinidae has been
discussed by Skogsberg (1920:38, 184, 188) and Poulsen
(1965:456). The limb is located just posterior to the maxilla. It
is obliquely oriented resulting in the lateral side of the limb also
being the anterior side, and the medial side also being the
posterior side. In the present paper the sides of the limb are
designated anterior and posterior, following Skogsberg
(1920:188). The 1st exopodial joint bears the "main tooth,"
which comprises a short smooth or digitate proximal peg
followed by 1 or more stout cuspate teeth; if more than 1
cuspate tooth is present, distal teeth are longer and stouter. The
peg as well as the bases of the cuspate teeth are on the posterior
side of the joint where they face the mouth. Generally, the teeth

are visible for counting when the limb is viewed posterior side
up when placed in a drop of glycerine on a slide, but for smaller
specimens the teeth are seen best when mounted posterior side
up on a slide under a cover-slip. The number of cuspate teeth in
cypridinids was discussed briefly by Cohen and Morin
(1986:21). The number of teeth of additional species are listed
in Appendix 2 herein. The list is based on the literature as well
as the present study, but species are not listed if the limb was
described as "typical of family," or with similar words, unless
it is clear from the description that the limb had been examined
in detail; the literature search started with Skogsberg (1920),
because little attention was given to the main tooth before then.

The number of cuspate teeth comprising the main tooth of
adults of members of the Cypridinidae varies from 3 to 7 (Table
2, Appendix 2). Most of the data in Appendix 2 are from only

TABLE 2.—Number of species in genera having 3-7 pectinate teeth on the main tooth of the 5th limb of adults.
(M = male, and is used if only adult male of species is known and it has less than 6 pectinate teeth, or when both
sexes are known and male has fewer teeth than female; data from Appendix 2.)

Taxon

AZYGOCYPRIDININAE
Azygocypridina
Isocypridina

CYPRKMNINAE

CYPRIDININI

Amphisiphonostra
Bathyvargula
Codonocera
Cypridina
Cypridinod.es
Doloria
Hadacypridina
Macrocypridina
Melavargula
Metavargula
Monopia
Paracypridina
Paradoloria
Paravargula
Pterocypridina
Rheina
Rugosidoloria
Sheina
Siphonostra
Skogsbergia
Vargula

GlGANTOCYPRIDINl

Gigantocypris

Total

3 teeth

0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

1M
0
0
0
0
0
1

0

2

4 teeth

0
0

0
0
1
0
0
0
0
0
0
0
0
0
0
1*
1
0
0

1M
0
0
0

0

4

Number of species

5 teeth

2
0

0
0
3
0
0
0
0
0
0
3
0
0

1M
1*
1
0
1
0
1
0
1

0

12

6 teeth

4
1

1
1
5
7
6
7
2
2
2
5
1
2
5
3
2
1
0
0
1
9
21

3

91

7 teeth

0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1

0

1

'Paravargula narupollex has either 4 or 5 pectinate teeth.
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a few specimens of each species so that the intraspecific
variability in the number of teeth of many species is unknown.
The presence of 6 cuspate teeth on the adult of all 7 species of
Cypridina on the list suggests little intraspecific or interspecific
variability in this character, at least for species of that genus.
Eight species of Skogsbergia listed in Appendix 2 also have 6
cuspate teeth suggesting that 6 teeth is the usual number for the
genus. Most of the species in the 23 genera listed in Appendix
2 have 6 cuspate teeth, and the remaining species have 3,4 ,5 ,
or 7. Clearly, 6 cuspate teeth is the more common number
among the Cypridinidae. As shown in Appendix 2 and Table 2,
adults of species of Azygocypridininae have 5 or 6 cuspate
teeth, species of Cypridinini have 3 to 7, and species of
Gigantocypridini have 6. In some genera such as Cypridina,
Skogsbergia, and Gigantocypris, the number of cuspate teeth
are fairly constant (6 teeth); whereas, in others such as
Codonocera the interspecific variability is greater (4-6 teeth).
Generally, the male and female have the same number of teeth,
but on at least 1 species, Pterocypridina sex, the adult male has
3 teeth and the adult female 4. The number of cuspate teeth on
instar I is known for only 10 species, all having only 1 cuspate
tooth; the tooth, which has been described for only a few
species, is more complex than teeth of later instars.

Number of Instars in the CYPRIDINIDAE

Cohen (1983:235) reared Skogsbergia lerneri in aquaria and
observed the species to have 6 stages including 1 for the adult.
Other ontogenetic studies have been based on preserved
specimens and as a result are probably more subjective. Based
on the ontogenetic studies of Poulsen (1962:126), Hiruta
(1980:145), Kornicker and Iliffe (1989a: 19), Kornicker
(1989:65), and the work herein, the following species also have
6 stages: Azygocypridina imperialis, Macrocypridina castanea,
Vargula hilgendorfii, Skogsbergia galapagensis, Cypridina
spina, and C. spinula. Poulsen (1962:126) concluded that
Macrocypridina castanea has more than 1 adult stage, but the
appendages are similar in all adult stages. Poulsen (1962:116)
concluded that species of Gigantocypris have 6 juvenile instars
and more than 1 adult instar, but according to Fenwick
(1984:285) there is insufficient evidence in the data of Poulsen
for concluding that post-adult molting takes place in the genus
Gigantocypris.

What is the evidence for Gigantocypris having 6 juvenile
instars? Poulson (1962:22, 85) had in his collection 50
specimens of G. agassizi Mttller, 1895, and 69 specimens of G.
danae Poulsen, 1962, but instars of stage VI were not present
(although Poulsen (1962:54) states that instar VI of G. agassizi
was not present in the material, 13 specimens are listed in his
table 4, p. 34). Poulsen (1962:57) had 135 specimens of G.
muelleri Skogsberg, 1920, including several specimens identi-
fied as juvenile instar VI. At the end of his description of the
species Poulsen (1962:83) states: "The differences between the
5th and 6th stages are not great, mainly restricted to an increase

in the number of spines on the forepart of the shell and the
number of short knife-formed bristles on the 2nd endopodite
joint of the mandible, and to the further development of the
copulatory limbs, especially of the large main spine of the outer
lobe. However, the growth between the two stages is fairly
large, for the males from 9 mm in the 5th to 11 mm in the 6th."
Based on Poulsen's descriptions, certain similarities between
the morphology of the 5th and 6th instars suggest that they
should be combined as a single instar: (1) both instars have 5
cuspate teeth on the 5th limb; (2) the endopodite of the male
2nd antenna of both instars have the same number of bristles
(however, the long bristle of the 3rd joint is closer to midlength
on instar VI, which may indicate that the instar is older); (3) the
number of furcal claws is the same for both instars; and (4) the
length of the male copulatory organ is 9% of shell length in
both instars (Poulsen, 1962, table 10). Although the data are
conflicting, I believe additional information is necessary before
a conclusion can be drawn that species of Gigantocypris have
6 juvenile instars. Therefore, I have listed Gigantocypris as
having 5 juvenile instars in Appendix 2. Incidentally, if as
suggested here, instar VI should be combined with instar V, the
case for post-adult molting in Gigantocypris is further
weakened, because it is based on comparing variance (Kor-
nicker, 1975:687) and coefficient of variation (Fenwick,
1984:285) of carapace length of adult and penultimate females;
if instars V and VI are combined the variation in carapace
length of the penultimate instar is increased

For species having 6 cuspate teeth on the main tooth of the
adult 5th limb, the number of teeth are increased by 1 on each
succeeding stage, starting with 1 tooth on instar I (Appendix 2).
Thus, the number of teeth on a specimen of such a species may
be useful in identifying the age of an instar, for example,
Poulsen (1962:244) used the presence of 5 teeth on a specimen
of Pterocypridina birostrata to identify the specimen as the last
larval stage. However, caution must be used in an identifica-
tion, and supporting information should be sought.

The ontogeny has not been studied in any cypridinid species
having fewer than 6 cuspate teeth on the main tooth of the adult
5th limb. It is probable that instar I of such species has a single
tooth, because it would be necessary for masticating food, but
it is not known whether these species have fewer instars than
species with 6 teeth on the adult, or have the same number of
instars but with teeth added more slowly. In Appendix 2 I list
all species as having 5 juvenile stages, but additional studies
probably will reveal some species having a different number.

CYPRIDININAE Baird, 1850

COMPOSITION.—This subfamily includes 2 tribes: Cypridin-
ini Baird, 1850, and Gigantocypridinini Hartmann, 1974. Only
the former is in the collections from Enewetak.

DISTRIBUTION.—Same as for family.
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CYPRIDININI Baird, 1850

COMPOSITION.—This tribe includes 20 genera of which 5 are
in the collections from Enewetak and Bikini: Paravargula,
Skogsbergia, Cypridina, Cypridinodes, and Codonocera.

DISTRIBUTION.—Same as for family.

Paravargula Cohen and Kornicker, 1975

Paravargula Poulsen, 1962:202 [nomen nudum].
Paravargula Cohen and Kornicker, 1975:23 [designated type species].

TYPE SPECIES—Paravargula ensifera Poulsen, 1962:209,
by subsequent designation (Cohen and Kornicker, 1975:23).

COMPOSITION.—This genus includes 6 species including a
new species described herein.

DISTRIBUTION.—Paravargula ensifera Poulsen, 1962, has
been collected in the vicinity of the Philippines, Singapore, and
the Kei Islands; P. Ursula (Muller, 1906) has been collected in
the East Indian region; P. arborea (Mailer, 1908) has been
collected in the vicinity of South Africa; P. nanipollex
Kornicker, 1970b, and P. digitata, Kornicker, 1970b, have been
collected in the Philippines; P. trifax was collected at
Enewetak. Known depth range about 3-800 m.

REMARKS.—Because of morphological differences between
the adult female of P. trifax, a new species from Enewetak, and
the description of the juvenile male holotype of P. digitata
from the Philippines (Kornicker, 1970b:6), the holotype of the
latter was reexamined, and a supplementary description is
presented below.

Key to the Species of Paravargula

1. Second claw of furca nonarticulated 2
Second claw of furca articulated 5

2. Incisur shallow P. hirsute
Incisur deep 3

3. Bristle of 2nd exopodial joint of 2nd antenna with proximal hairs
P. trifax, new species

Bristle of 2nd exopodial joint of 2nd antenna without proximal hairs 4
4. Upper lip with unpaired rectangular anterior process P. digitata

Upper lip with low ridge forming anterior unpaired part P. ensifera
5. Caudal process narrow P. nanipollex

Caudal process elongate P. arborea

Paravargula digitata Kornicker, 1970

FIGURE 1

Paravargula digitata Komicker, 1970b:6, figs. 4-6.

HOLOTYPE.—USNM 125539,1 A-l male on 2 slides and in
alcohol.

TYPE LOCALITY.—Tawi-Tawi, Sulu Archipelago, Philip-
pines.

DISTRIBUTION.—Balimbing Point, Tawi-Tawi, Sulu Archi-
pelago, Philippines, depth 1 or 2 m (type locality).

SUPPLEMENTARY DESCRIPTION OF A-l MALE HOLOTYPE

(Figure 1).—Infold of carapace with several minute bristles in
"pocket" of caudal process.

Second Antenna: Kornicker (1970a:9) stated that bristles of
exopodial joints 2-8 have natatory hairs; it should have been
joints 3-8.

Mandible: 3 claws of 3rd endopodial joint with marginal
teeth.

Sixth Limb (Figure la): 1 terminal bristle of endites II and III
short. End joint having distal margin with spinules forming

lateral row along margin except in vicinity of 4 anterior and 2
posterior bristles; medial surface hirsute; distal margin with 13
or 14 bristles (both limbs with 2 bristles with bases on lateral
surface near anterior end with short marginal spines, then
margin with 2 long anterior bristles with long proximal and
short distal spines, followed by 1 short bristle with short
marginal spines; then left limb with 3 bristles with long
proximal and short distal spines, and right limb with 1 long
bristle with long proximal and short distal spines, 1 bristle with
short marginal spines, 2 bristles with long proximal and short
distal spines; then both limbs with short space followed by 3
bristles with long proximal and short distal spines, and 2 long
hirsute posterior bristles).

Seventh Limb (Figure \b): Comb and jaw of limb illustrated.
Lateral Eye: With black pigment between ommatidia.
Upper Lip (Figure lc): Anterior unpaired part consisting of

thin projecting rectangular process, transparent except for short
posterior part along posterior edge that bears internal amber-
colored granules (tranparent part of rectangular process with 4
truncate processes (glandular openings?); short granule-bearing
part with similar truncate process). Paired posterior part with
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FIGURE 1.—Paravargula digitata Komicker, USNM 125539, hoiotype, A-l
male: a, left 6th limb, lateral view (endites not shown); b, tip of 7th limb; c,
upper lip, anterior to left.

long slender tusk (with 4 step-like proximal processes
(glandular openings?) along anterior margin); then 2 short
tusks (anterior of short tusks with about 4 glandular openings,
posterior short tusk smaller and with 1 glandular opening).

Rounded surface between tusks and mouth hirsute.
Pigmentation: Carapace, body, and appendages without

black pigment.

Paravargula trifax, new species

FIGURES 2-4

Paravargula sp. Komicker, 1987b:217.

ETYMOLOGY.—From the Latin trifax (kind of spear).
HOLOTYPE.—USNM 158322, adult female on slide and in

alcohol (unique).
TYPE LOCALITY.—Enewetak lagoon (hoiotype from sta A,

plankton trap 6, night, coral reef substrate).

DISTRIBUTION.—Enewetak Atoll.
DESCRIPTION OF ADULT FEMALE (Figures 2-4).—Carapace

with slightly convex posterodorsal curvature, deep incisur, and
small but projecting caudal process; surface smooth (Figure
2a-c).

Structures on Infold: Rostrum with oblique list intersecting
dorsal edge of incisur (Figure 2d). Narrow list with anterior end
near valve edge ventral to incisur (Figure 2d), continuing along
ventral infold, then almost joining lip slightly overhanging
inner margin of infold anterior to caudal process, and then
continuing along caudal process and posterior infold close to
inner margin of infold, finally terminating at dorsal end of
caudal process (Figure 2e); lip overhanging inner margin of
infold just anterior to caudal process, then continuing along
caudal process as a line between list and inner margin of infold
(Figure 2e). A 2nd line present between list and edge of ridge
forming anterior boundary of "pocket" of caudal process
(Figure 2e).

Bristles of Infold: Rostral infold with 14 bristles forming row
(including 3 bristles forming ventral end of row longer and
bifurcate, others shorter and unbranched), 2 long bristles and 1
short bristle forming row just dorsal to oblique list, and 4
minute bristles near middle of infold (Figure Id). 3 bristles on
infold just posterior to inner end of incisur and pair of long
bristles (longer of pair bifurcate) at inner end of incisur near
valve edge. 2 small bristles on infold close to inner end of
incisur. Anteroventral infold with short single bristle located
inward from 4 long single bristles at valve edge anterior to list,
and 7 minute divided bristles near midwidth of infold;
anteroventral list and anterior part of ventral list with 42 bristles
(2 anterior bristles bare and single, next 3 bristles bare and
bifurcate, remaining bristles bifurcate with spines on longer
branch); ventral list (extending from posterior of bifurcate
spinous bristle on anteroventral list to valve midlength) with 4
widely separated slender bare bristles (these could be pore
canals). Inner edge of lip overhanging inner margin of ventral
infold anterior to caudal process with 2 widely separated
minute bristles (only posterior of these shown in Figure 2e). 1
small bristle present in triangular area at ventral end of caudal
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FIGURE 2.—Paravargula trifax, new species, USNM 158322, holotype, adult female: a, complete specimen from
left side, length 2.44 mm; b, c, inner views of right and left valves, respectively, showing location of central
adductor muscle attachments, inner margin of infold anterior to caudal process, and "pocket" of caudal process;
d, inner view of anterior of left valve; e, inner view of caudal process of left valve;/, lateral view of left lamella
of f urea; g, medial view of right lamella of f urea (only medial teeth of claws shown); h, upper lip, anterior to right;
i, part of body showing outline of left lateral eye, proximal part of furca, Y-sclerite and girdle;/ left lateral eye.
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process between outer edge of lip and inner margin of infold. 1
fairly long bristle at ventral end of caudal process at about
infold midwidth (Figure 2e). Line just posterior to list on ridge
anterior to pocket of caudal process with 12 minute bristles.
Pocket of caudal process with about 13 minute bristles. Ridge
forming anterior edge of pocket of caudal process with digitate
processes forming 2 rows (Figure 2e): anterior row slightly
medial to posterior row (latter on edge of ridge) and with about
17 digitate processes; posterior row with about 12 smaller
digitate processes.

Selvage: Lamellar prolongation present along anterior and
ventral margins, terminating posteriorly near ventral end of
caudal process (Figure 2d); lamellar prolongation widest as
well as narrowly striated in vicinity of incisur and divides at
inner end of incisur. Double prolongation present along
anterior half of ventral margin: inner layer about half width of
outer and with serrate margin; outer layer minutely serrate near
middle of ventral margin, smooth elsewhere.

Carapace Size: USNM 158322, length 2.44 mm, height 1.31
mm.

First Antenna (Figure 3a): 1st joint bare. 2nd joint with rows
of spines. 3rd joint with short spinous ventral bristle and
slightly longer subterminal dorsal bristle with few indistinct
spines. 4th joint with short spinous ventral bristle and longer
spinous dorsal bristle. 5th joint about half length of 4th joint;
stout sensory bristle with 9 long filaments followed by 3 shorter
slender filaments and 1 very small subterminal filament. 6th
joint with short spinous medial bristle. 7th joint a-bristle
similar to bristle of 6th joint; b-bristle 3 times length of
a-bristle, with 5 filaments (with marginal spines) followed by 2
spines; c-bristle about twice length of sensory bristle of 5th
joint, with 9 filaments (with marginal spines) followed by 1
shorter subterminal filament. 8th joint: d- and e-bristles slightly
shorter than sensory bristle of 5th joint, bare with blunt tips;
f-and g-bristles similar to c-bristle, small spine near base of
some filaments.

Second Antenna: Protopodite with small spinous medial
distal bristle (Figure 3b). Endopodite 1-jointed (could be
interpreted as having small 2nd joint with indistinct suture
separating it from 1st joint), with 4 proximal bristles and 1 long
terminal filament (latter could be interpreted to be on small 2nd
joint) (Figure 3b). Exopodite 9-jointed; 1st joint with few
spines along concave margin (not shown); bristle of 2nd joint
reaching 8th joint, with about 7 ventral and few dorsal proximal
hairs followed by ventral spines and short subterminal ringed
part (Figure 3c); bristles of joints 3 and 4 with ventral hairs near
m id length spine -like and shorter than proximal and distal hairs;
bristles of joints 5-8 with natatory hairs, no spines; 9th joint
with 4 bristles (short dorsal bristle with long hairs, and 3 long
bristles with natatory hairs but no spines) and lateral spine
about same length as joint; joints 3-8 with basal spines
increasing in length on distal joints (spine of 8th joint more
than twice length of 9th joint) (Figure 3d); joints 2-8 with
minute spines forming row along distal margins.

Mandible (Figure 3e): Coxale endite spinous, with 2 stout

terminal spines with small peg between them; small bristle at
base of endite (not shown); hairs at boundary between coxale
and basale. Basale: dorsal margin with 3 ringed bristles (1
midlength and 2 subterminal); ventral margin with 3 a-bristles,
2 c-bristles with minute unringed peg just proximal to them,
and 1 long d-bristle with long proximal and short distal spines
(latter spines not shown). Exopodite about 2/3 length of dorsal
margin of 1st endopodial joint, hirsute with 2 subterminal
bristles (distal shorter). 1st endopodial joint with 4 ventral
bristles; 2nd endopodial joint with distal bristles forming 3
groups with 1,1, and 2 unringed bristles (medial slightly longer
than lateral); dorsal margin with 10 ringed bristles, 1 short
unringed bristle with long marginal spines (base of bristle
medial to 2nd ringed bristle), and 10 short unringed bare
bristles; medial surface with indistinct spines forming rows
(not shown). 3rd endopodial joint with 3 subequal claws (all
with few teeth) and 4 ringed bristles.

Maxilla (Figure 4a,b): Endite I with 10 or 11 bristles; endite
II with 7 bristles, endite III with 5 distal bristles and 1 short
proximal bristle near base of exopodite. Coxale with dorsal
fringe and 1 stout dorsal bristle with long spines along proximal
2/3 and short indistinct distal spines. Basale with 1 long anterior
bristle and 1 shorter, ventral, medial bristle (dashed in Figure
4a). Exopodite with hairs along outer margin, 2 terminal
bristles and 1 shorter subterminal bristle (subterminal and outer
terminal bristle with long proximal and short distal spines,
other with short spines). 1st endopodial joint spinous, with
triangular cutting tooth with slightly undulate outer edge, 2
ringed alpha-bristles (medial spinous, lateral bare), and 2
ringed beta-bristles (inner medial bare, outer lateral slightly
longer and pectinate). 2nd endopodial joint with 4 bare ringed
a-bristles, 3 b-bristles (anterior ringed, others unringed,
claw-like, pectinate), 2 ringed pectinate c-bristles, and 3
pectinate claw-like d-bristles (posterior ringed distally, others
unringed).

Fifth Limb (Figure 4c): Epipodite with 48-51 hirsute
bristles. Endite I with 5 bristles; endite II with 6 bristles; endite
IN with 6 or 7 bristles (distal medial bristle stouter at base than
other endite bristles and with long proximal spines and distal
teeth). Protopodite with long slender anterior tooth with
subterminal marginal tooth. 1st exopodial joint with 3 bristles
in anterior group (all with long spines, inner stouter and
pectinate) and 1 (with long spines) closer to tooth of
protopodite; main tooth with 6 cusps, proximal peg (not
shown), and 1 short bristle (with long proximal spines)
proximal to peg (not shown). 2nd exopodial joint with 4
pectinate a-bristles, 3 pectinate ringed b'-bristles, and 4
pectinate ringed b*-bristles; posterior ringed c-bristle and
anterior d-bristle with long proximal and short distal spines
(d-bristle near 3rd joint). 3rd exopodial joint inner lobe with 1
proximal bristle with long proximal and short distal spines, and
2 terminal bristles with short marginal spines; outer lobe
hirsute, with 2 terminal bristles with long proximal and short
distal spines. Fused 4th and 5th exopodial joints hirsute, with 4
bristles (1 bare, 1 with long proximal and short distal spines, 2
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FIGURE 3.—Paravargula trifax, new species, USNM 158322, holotype, adult female: a, medial view of right 1st
antenna (c -, d -, e-, f-, and g -bri sties not shown); b, medial view of endopodite and part of protopodite of right 2nd
antenna; c, d, lateral view of joints of left 2nd antenna (only bristle of 2nd joint shown); e, medial view of left
mandible;/, genitalia.
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FIGURE 4.—Paravargula trifax, new species, USNM 158322, holotype, adult female: a, lateral view of left
maxilla (only endue I shown); b, medial view of 2nd endopodial joint of right maxilla; c, anterior view of right
5th limb; d, medial view of right 6th limb; e, 7th limb;/, tip of 7th limb opposite that shown in e; g, anterior of
body showing outline of left lateral eye, medial eye and Bellonci organ, anterior process, upper lip, mouth, and
esophagus.
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with short spines).
Sixth Limb (Figure Ad): Epipodite with 4 short bristles.

Endite I with 1 long terminal bristle, and 2 short medial bristles
with long spines; endite II with 1 short and 1 long spinous
terminal bristle, and 2 short medial bristles with long marginal
spines; endite III with 1 short and 3 long spinous terminal
bristles, and 1 long medial bristle with long proximal and short
distal spines; endite IV with 1 short and 5 long spinous terminal
bristles, and 1 long medial bristle with long proximal and short
distal spines. End joint with 16 bristles: 2 short lateral near
anterior end of joint (with short spines), 14 terminal (9 with
long proximal and short distal spines, 3 with only short spines,
and 2 posterior hirsute bristles); lateral spines along terminal
edge of joint, and long hairs forming rows on medial surface.

Seventh Limb (Figure 4e,f): 9 or 10 scattered proximal
bristles (4 or 5 on each side), each with 4-6 bells; edge of
terminal segment (side bearing comb) with 6 bristles, each with
1-7 bells; edge of segment (side bearing jaw) with 5 bristles,
each with 4-7 bells. Comb with total of 15 teeth comprising
long middle tooth with 1 long slender tooth, 4 short narrow
teeth, and 2 short broad square-tipped teeth on each side
(Figure 4/); a sclerotized straight bar extending between teeth
(Figure 4/). Jaw consisting of curved bar with distal end
meeting straight bar (Figure 4/).

Furca (Figure 2f,g): Each lamella with 10 claws; claw 2
nonarticulated; claw 4 narrower but about same length as, or
slightly shorter than, claw 5; medial teeth of claw 1 stouter than
lateral teeth. Right lamella slightly anterior to left lamella.

Bellonci Organ (Figure 4g): Short, broad, with triangular tip.
Eyes: Medial eye light amber colored, bare (Figures 2i, 4g).

Lateral eyes well developed, larger than medial eye, with 36
brown ommatidia (in lateral view only about 30 ommatidia
visible) (Figure 2/); without black pigment between ommat-
idia.

Lips (Figures 2h, 4g): Anterior unpaired part consisting of
thin projecting rectangular process, transparent except for short
part along posterior edge, which bears internal amber-colored
granules (tip of transparent part of rectangular process with 4 or
5 truncate processes (glandular openings?); short granule-
bearing posterior part with similar projecting truncate terminal
process). Posterior paired part with 5 step-like pointed
processes (glandular openings?), a long slender tusk with
narrow tip, and then 2 short tusks (anterior short tusk with 3
glandular openings, posterior short tusk smaller and with 1
glandular opening). Rounded surface between tusks and mouth
hirsute, with 5 small processes (glandular openings?) on
posterior surface adjacent to mouth (Figure 2h). Lower lip
rounded, hirsute.

Genitalia (Figure 3/): Comprising 2 ovoid processes
anterior to furca.

Anterior of Body (Figure 4g): Small rounded process about
midway between medial eye and upper lip.

Posterior of Body (Figure 2i): Evenly rounded, bare.
Y-Sclerite (Figure 2i): Typical for subfamily.
Pigmentation (Figure 2i): Black pigmentation widespread in

dorsal and posterior parts of body, with pigment more widely
distributed on left side (area of pigmentation stippled in
illustration); no pigment in appendages or carapace. (Pigment
layer appears to be just beneath outer layer of integument.)

Eggs (Figure 2i): Spheres within body (observed only on left
side) resemble eggs but anterior location suggests otherwise.

COMPARISONS.—Paravargula trifax differs from P. ensifera
and P. digitata in having long proximal hairs on the bristle of
the 2nd exopodial joint of the 2nd antenna (P. digitata is known
only from the A-l male, and it is possible that the absence of
proximal hairs is because of its age or sex; I have assumed that
it is not). The carapace of P. trifax differs from P. hirsuta in
having a deeper incisur, and from P. nanipollex in having a
longer caudal process. The furca of P. trifax differs from that of
P. arborea and P. nanipollex in having the 2nd claw
nonarticulated. The upper lip of P. trifax differs from that of P.
ensifera in having a well-developed, rectangular, unpaired,
anterior process. Parts of the body of the holotype of P. trifax
have an underlayer of black pigment, but having only 1
specimen I am unable to determine its value as a specific
character. The only other species of the genus having black
pigmentation is P. arborea. The lateral eyes of P. digitata differ
from those of P. trifax in having a dense black pigmentation
between the ommatidia, but this could be the result of
differences in preservation; however, the presence of black
pigment in the body of P. trifax may indicate that the absence
of eye pigment is not a matter of preservation.

Skogsbergia Kornicker, 1974

Skogsbergia Poulsen, 1962:162 [nocnen nudum|.
Skogsbergia Komicker, 1974:3 [designated type species].

TYPE SPECIES.—Skogsbergia minuta Poulsen, 1962:164, by
subsequent designation (Kornicker, 1974:3).

COMPOSITION.—Ten species are referred to this genus
including the new species described below (Poulsen, 1962:164;
Kornicker,1970a:10; 1974:8). A species referred to Skogsber-
gia by Poulsen (1962:164), S. caudata (Cleve, 1905), has an
upturned caudal process unlike those of other species of
Skogsbergia, and I think it unlikely that it is a member of the
genus. The species is insufficiently known to be able to refer it
to another genus with a high degree of certainty; therefore, 5.
caudata is referred herewith to the category species inquirenda.
Two additional species referred to Skogsbergia by Poulsen
(1962:164), S. mediterranea (Costa, 1845), and S. sarsi
(Muller, 1912:11) are not identifiable from the original
publication and are also referred to species inquirenda herewith
(see discussion of S. mediterranea by Komicker, 1974:8).

DISTRIBUTION.—This genus is widespread between about
60°Nand 10°S in shallow to moderate depths.
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Key to the Species of Skogsbergia

1. Furca with claws 2 and 3 nonarticulate S.squamosa
Furca with no claws nonarticulate *•
Furca with only 2nd claw nonarticulate 4

2. Carapace with long projecting caudal process S. hesperida
Carapace with rounded posterior or short caudal process 3

3. 5th furcal claw stouter than 4th S. costal
5th furcal claw not stouter than 4th S. megalops

4. Lateral eye small with 6-9 minute cells S. galapagensis
Lateral eye large with 25-30 ommatidia 5

5. Carapace shorter than 1.3 mm S. minuta
Carapace longer than 1.3 mm 6

6. Endopodite of 2nd antenna with 5 proximal bristles 7
Endopodite of 2nd antenna with 4 proximal bristles 8

7. 7th limb without teeth on jaw opposite comb S. curvata
7th limb with 4 small teeth (2 on each side) on jaw opposite comb . . . . S. lerneri

8. Tip of anterior process of male between medial eye and upper lip bifurcate
S. menezi

Tip of anterior process of male between medial eye and upper lip rounded
S. strophinx, new species

Skogsbergia strophinx, new species

FIGURES 5,6

Skogsbergia sp. Komicker, 1987b:217.

ETYMOLOGY.—From the Greek strophinx (axle, pivot).
HOLOTYPE.—USNM 158307, adult male on slide and in

alcohol.
TYPE LOCALITY.—Enewetak lagoon (holotype from sta B,

plankton trap 7, night, coral rubble substrate).
PARATYPES.—Enewetak lagoon: Midwater trawl off Bokan-

dretok Island: USNM 193626, 1 adult female on slide and in
alcohol. Sta B, plankton trap 7, night, coral rubble substrate:
USNM 193660, 6 specimens. Sta B, plankton trap 10, night,
coral rubble substrate: USNM 193654, 1 adult female in
alcohol. Sta B, plankton trap 10, night, coral reef substrate:
USNM 193653, 3 adult females in alcohol.

DISTRIBUTION.—Enewetak Atoll.
DESCRIPTION OF ADULT MALE (Figures 5, 6 a / ) . —

Carapace with convex ventral and dorsal margins, broad
rostrum, shallow incisur, and projecting caudal process
delimited from posterior margin by slight angle (Figure 5a).

Structures on Infold: Narrow list with anterior end ventral to
incisur, continuing close to ventral margin of valve, and
broadening to form stout bar (with minute indistinct pustules
along posterior edge) near anterior edge of caudal process
(Figure 5c).

Bristles of Infold: Infold of rostrum with 7 or 8 bristles
forming vertical row and 2 or 3 bristles forming horizontal row
near incisur (on holotype these bristles with bases connected by

undulating line) (Figure 5b); 2 additional rostral bristles near
infold mid width; a pair of bristles (longer bifurcate) and 1 small
bristle present at inner end of incisur; 1 short bristle at infold
mid width ventral to incisur (Figure 5b). Anteroventral infold
and anterior third of ventral infold with 28 bristles (mostly
divided and spinous); posterior half of ventral infold with 5
single bristles (these could be pore canals). Left valve only with
single bristle near ventral end of broad bar of caudal process
(Figure 5c). Broad bar of caudal process with transverse pore
canals but no bristles; outer edge of infold of caudal process
with about 11 minute pores (not shown).

Selvage: Lamellar prolongation with smooth outer edge
present along anterior and ventral margins, terminating
posteriorly near ventral end of caudal process; prolongation
widest as well as narrowly striated in vicinity of incisur and
divides at inner end of incisur (Figure 5b).

Carapace Size: USNM 158307, length 1.37 mm, height 0.81
mm.

First Antenna (Figure 5d): 1st and 2nd joints bare. 3rd joint
with 2 small bristles (1 ventral, 1 dorsal); 4th joint elongate,
with 2 small bristles (1 ventral, 1 dorsal); 5th joint short,
triangular having sensory bristle with 8 or 9 long proximal
filaments, 3 short distal filaments with marginal spines, and 1
very short bare filament near tip. 6th joint short, with long
medial bristle (with few widely separated marginal spines) near
dorsal margin (length of bristle equal to total length of joints
4-6 measured along dorsal margin). 7th joint a-bristle about
3A length of bristle of 6th joint, with few widely separated
marginal spines; b-bristle about 3 times length of a-bristle,
same length as sensory bristle of 5th joint, with proximal node
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FIGURE 5.—Skogsbergia strophinx, new species, USNM 158307, holotype, adult male: a, complete specimen
from left side, length 1.37 nun: b, inner view of anterior of right valve; c, inner view of caudal process of left
valve; d, medial view of left 1st antenna (d-, e-, f-, and g-bristles not shown); e, medial view of endopodite and
distal part of protopod ite of left 2nd antenna;/, medial view of right mandible; g, lateral view of right maxilla (part
of 1st endopodial joint and all of 2nd not shown); h, lateral view of tip of right maxilla (only alpha-bristles and
a -bristles shown); i, medial view of posterior distal comer of 1 st endopodial joint of right maxilla showing cutting
tooth (stippled) and beta-bristles; y\ medial eye and Bellonci organ.
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and sucker on short stout proximal filament and 4 distal
filaments (2 filaments with 3 and 2 small suckers, respectively,
next 2 filaments with marginal spines), stem distal to last
filament with 6 marginal spines; c-bristle almost twice length
of b-bristle, with proximal node and sucker on short proximal
filament (diameter of sucker 1.6-1.7 times diameter of large
sucker of b-bristle) and 9 distal filaments (2 filaments with 2
small suckers, followed by 6 filaments with marginal spines,
and 1 small bare filament near tip). 8th joint: d- and e-bristles
bare, about 3A length of b-bristle; f- and g-bristles stout, about
same length as c -bristle, with abundant long slender proximal
filaments, followed by 8 stouter pectinate filaments and 1 small
smooth subterminal filament (stem proximal to subterminal
filament with spine).

Second Antenna (Figure 5e): Protopodite with short, bare,
medial bristle. Endopodite 1-jointed (could be interpreted to
have minute 2nd joint), with 4 proximal bristles (3 short and 1
about twice as long) and 1 long terminal filament (filament
could be interpreted to be on minute 2nd joint). Exopodite: 1st
joint with few indistinct spines along concave margin; bristle of
2nd joint reaching to about 8th joint, with proximal hairs (13
ventral, 11 dorsal) on unringed segment, 2 slender dorsal spines
and 7 stout ventral spines on following ringed segments, and
short terminal segment with closely spaced rings; bristles of
joints 3 and 4 with natatory hairs and long slender spines
(shorter than hairs) just proximal to bristle midlength; bristles
of joints 5-8 with natatory hairs, no spines; 9th joint with 4
bristles (2 long, 1 medium, 1 short dorsal) with natatory hairs,
no spines; joints 3-8 with basal spines increasing in length on
distal joints; basal spine of 8th joint 3.6 times length of 9th
joint; 9th joint with lateral spine about same length as joint;
joints 2-8 with indistinct minute spines forming row along
distal margins.

Mandible (Figure 5/): Coxale endite spinous with 2 stouter
terminal spines with small peg between them; with small basal
bristle (not shown). Basale: dorsal margin with 1 bristle near
midlength and 2 subterminal; ventral margin with 3 short
medial a-bristles, 1 short lateral b-bristle, 2 small ventral
c-bristles with small peg proximal to them, and 1 long d-bristle
with long spines. Exopodite spinous, about 3A length of dorsal
margin of 1st endopodial joint, with 2 bristles (base of proximal
bristle near midlength of exopodite, distal bristle about 1h
length proximal bristle). 1st endopodial joint with 4 ventral
bristles. 2nd endopodial joint: medial surface with short spines
forming rows (not shown); ventral margin with short spines,
and 2 (weakly ringed) and 2 short slender pointed unringed
bristles (paired bristles about same length and width); dorsal
margin with 13 bristles (5 long bristles, 1 proximal, medium
length bristle, 1 short ringed bristle (with long distal anterior
spines) medial to 1st long bristle, 1 short ringed bristle medial
to 3rd long bristle, and 5 short medial unringed bristles). 3rd
endopodial joint with 3 claws (dorsal claw obscured, others
with proximal ventral teeth) and 4 ringed bristles.

Maxilla (Figure 5g-i): Endile I with 11 bristles, endite II

with 7 bristles, endite III with 1 proximal and 6 distal bristles
(Figure 5g). Precoxale with dorsal fringe. Coxale with plumose
dorsal bristle. Basale with 1 short dorsal terminal bristle and 2
ventral terminal bristles (1 short, 1 long with long spines).
Exopodite hirsute, with 1 hirsute distal bristle and 2 terminal
bristles (outer bristle hirsute). Endopodite: 1st joint with
triangular cutting tooth, 2 slender bare ringed alpha-bristles,
and 2 shorter ringed beta-bristles (inner with few marginal
hairs, outer bare) (Figure 5h,i); 2nd joint with 4 bare ringed
a-bristles, 3 pectinate claws plus about 5 additional obscured
bristles (see description of adult female below).

Fifth Limb (Figure 6a): Epipodite with 50 plumose bristles.
Endite I with 7 spinose bristles; endite II with about 6 bristles;
endite III with about 7 bristles (not all endite bristles shown).
Protopodite with elongate sclerotized process. Exopodite: 1st
joint: main tooth with smooth peg, 6 cuspate teeth, and spinous
bristle proximal to peg; anterior side with 3 bristles forming
row and 1 proximal bristle near protopodial process (not
shown). 2nd joint with 4 stout pectinate unringed a-bristles, 2
pectinate ringed b'-bristles, 4 pectinate ringed b"-bristles, 1
spinous ringed posterior c -bristle, and 1 spinous anterior
d-bristle (not shown). 3rd joint: inner lobe with short spinous
proximal bristle and 2 bare terminal bristles (outer bristle
unringed); outer lobe hirsute, with 2 terminal bristles with few
long hairs. 4th and 5th joints hirsute, fused, each with paired
bristles; indistinct small peg between pairs.

Sixth Limb (Figure 6b): Epipodite with 4 short bristles.
Endite I with 3 short, spinous, proximal, medial bristles and 1
or 2 terminal bristles; endite II with 2 short, spinous, proximal,
medial bristles and 2 spinous terminal bristles (1 very small);
endite III with 1 long, spinous, proximal, medial bristle and 4
terminal bristles (1 short); endite IV with 1 short, spinous,
proximal, medial bristle and 6 terminal bristles (1 short). End
joint with 10-13 short spinous bristles followed by 2 longer
plumose bristles; lateral edge with stiff spines; medial surface
hirsute.

Seventh Limb: Proximal group with 7 bristles (3 or 4 on each
side), each with 3-6 bells; distal group with 12 or 13 bristles (6

FIGURE 6 (opposite page).—Skogsbergia strophinx, new species. USNM
158307, holoty pe, adult male: a, posterior view of left 5th limb; b, medial view
of right 6th limb; c, 7th limb; d, detail of tip of 7th limb shown in c; e, right
lamella of furca and right copulatory organ;/, anterior of body showing joints
1 and 2 of right 1st antenna, anterior process, and upper lip. USNM 193626,
paratype, adult female: g, complete specimen from left side showing location of
central adductor muscle attachments and left lateral eye, length 1.64 mm; h,
inner view of anterior of right valve; i, lateral view of left 1 st antenna (c-, d-, e-,
f-, and g-bristles not shown); j , medial view of joints 6 and 7 of right 1st antenna
(not all bristles shown); *, medial view of endopodite and distal part of
protopodite of right 2nd antenna (ventral toward top of illustration); /, medial
view of endopodial joints 1 and 2 of right maxilla (a-bristles not shown); m,
posterior view of 1st and 2nd exopodial joints of left 5th limb (only a-bristles
of 2nd joint shown); n, lateral view of left lamella of furca; o, anterior of body
showing medial eye and Belkmci organ, anterior process, and upper lip; p, right
lateral eye; q, genitalia with attached spermatophores.
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or 7 on comb side, 6 on jaw side), each with 1-6 bells (Figure
6c). Comb with about 11 obscured teeth (Figure 6d). Jaw
difficult to resolve, either bare or with few minute teeth at distal
end.

Furca (Figure 6e): Each lamella with 8 claws; claw 2
nonarticulated, remaining claws articulated; claw 5 stouter and
longer than claw 4; all claws with small uniform teeth along
posterior margin (not shown); claw 1 with 8 distal medial teeth
(most larger than teeth along posterior margin) (not shown);
right lamella slightly anterior to left.

Bellonci Organ (Figure 5/): Cylindrical, short, with rounded
tip.

Eyes: Lateral eye with 27-30 amber-colored ommatidia,
without black pigment between ommatidia (Figure 5a). Medial
eye slightly smaller than lateral eye, amber colored (Figure 5/).

Upper Lip (Figure 6/): With unpaired anterior part bearing
fairly large glandular openings, and paired posterior part
followed by small lateral lobe with 2 or 3 glandular openings.

Genitalia (Figure 6e): Lobate copulatory organ on each side
of body.

Anterior of Body (Figure 6/): With rounded anterior process
between medial eye and upper lip.

Posterior of Body: Evenly rounded, bare.
Y-Sclerite (Figure 6e): Typical for family.
DESCRIPTION OF ADULT FEMALE (Figure bg-q).—Carapace

with convex dorsal margin, slightly convex ventral margin,
broadly rounded posterodorsal margin, and slightly projecting
caudal process not delimited by angle from posterior margin of
valve dorsal to caudal process (Figure 6g). Inferior comer of
rostrum forming right angle in lateral view, and with incisur
deeper than that of male carapace; tip of rostrum with minute
protuberance (Figure 6h). Carapace surface smooth.

Structures on Infold: Similar to those of adult male.
Bristles of Infold: Infold of rostrum with 14 distal bristles,

and 1 proximal bristle and 2 bristles near inner end of incisur
(Figure 6h). 1 small bristle just ventral to inner end of incisur.
Anteroventral infold and anterior third of ventral margin with
23 or 24 bristles along list and several small bristles inward
from list (not all shown in Figure 6h); 2 bristles on ventral list
at valve midlength; posterior half of ventral list with widely
spaced minute bristles. Left valve with single bristle near
ventral end of broad bar of caudal process.

Selvage: Similar to that of adult male.
Carapace Size: USNM 193626, length 1.64 mm, height 1.03

mm. USNM 193653,3 specimens: length 1.62 mm, height 1.03
mm; length 1.59 mm, height 0.99 mm; length 1.62 mm, height
1.02 mm. USNM 193654, length 1.61 mm, height 1.04 mm.

First Antenna (Figure 6i,j): 1st joint bare. 2nd joint spinous.
3rd and 4th joints each with 2 bristles (1 ventral, 1 dorsal).
Sensory bristle of 5th joint with 9 stout proximal filaments
followed by 3 slender filaments and bifurcate tip. 6th joint with
terminal bristle with length about twice width of 6th joint
(bristle missing on left limb of USNM 193626 (Figure 6i), but
present on right limb (Figure 6/)). 7th joint: a-bristle about 3A

length of bristle of 6th joint; b-bristle about 3 times length of
a-bristle, with about 5 marginal filaments; c-bristle longer than
sensory bristle of 5th joint, with marginal filaments. 8th joint:
d- and e-bristles long, bare, with blunt tips; f- and g-bristles
long with marginal filaments.

Second Antenna: Protopodite with short medial bristle
(Figure 6k). Endopodite 1-jointed, with 4 proximal bristles (2
long, 2 short) and 1 long terminal filament (Figure 6k).
Exopodite not examined in detail but in general similar to that
of adult male.

Mandible: Short bristle of exopodite reaching distal end of
1st endopodial joint. Dorsal claw of 3rd joint of endopodite
bare, other 2 claws with proximal teeth. Limb otherwise similar
to that of adult male.

Maxilla (Figure 6/): 2nd endopodial joint with 4 bare ringed
a-bristles, 3 pectinate b-bristles (anterior ringed, others unrin-
ged), 2 pectinate ringed c-bristles, and 3 pectinate claw-like
d-bristles (posterior ringed distally, others unringed). Limb
otherwise similar to that of adult male.

Fifth Limb (Figure 6m): Similar to those of adult male.
Sixth Limb: Epipodite with 4 short bristles. Endite I with 3

short, spinous, proximal, medial bristles and 1 spinous terminal
bristle; endite II with 2 short, spinous, proximal, medial bristles
and 2 spinous terminal bristles (1 very small); endite III with 1
long, spinous, proximal, medial bristle and 4 terminal bristles
(1 short); endite IV with 1 long, spinous, proximal, medial
bristle and 6 terminal bristles (1 short). End joint with 12 or 13
short spinous bristles followed by 2 longer plumose bristles;
lateral edge with stiff spines; medial surface hirsute.

Seventh Limb: Proximal group with 7 bristles (3 or 4 on each
side), each with 4-6 bells; distal group with 6 bristles on comb
side, 5 on jaw side, each bristle with 1-6 bells. Comb with
about 11 teeth. Jaw obscured.

Furca (Figure 6n), Bellonci Organ (Figure 60), Upper Lip
(Figure 60), Anterior of Body (Figure 60), Posterior of Body,
and Y-Sclerite: Similar to those of adult male.

Eyes: Lateral eye with 27 amber-colored ommatidia, without
black pigment between ommatidia (Figure 6p). Medial eye
(Figure 60) smaller than lateral eye, amber colored but lighter
shade than ommatidia of lateral eye.

Genitalia (Figure 64): Genital lobe with attached spermato-
pore on each side of body anterior to furca.

Gut Content: Gut of USNM 193626 with several compound
eyes of larval decapods visible through gut wall.

COMPARISONS.—S. strophinx is close to 5. curvata Poulsen,
1962, and S. menezi Kornicker, 1970, and they could be
conspecific. Some morphological differences between adult
males of the 3 species are listed in Table 3, but some of the
differences could be the result of intraspecific variability,
which is not known. The bristle of the 6th joint and also the
a-bristle of the 7th joint of the 1st antenna of the male S.
strophinx are longer than those of S. curvata and S. menezi. The
dorsal bristles of the 3rd and 4th joints of the 1st antenna of the
male S. strophinx are much shorter than those of the male 5.
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TABLE 3.—Comparison of morphological characters of males of Skogsbergia curvata, S. menezi, and S. strophinx
(nd = no data).

Character

Carapace
length, mm

1st antenna:
Length of bristle of 6th joint as percent of width of
distal end of joint

Length of a-bristle as percent of width of 6th joint
Number of filaments on sensory bristle of 5th
joint: long proximal-short distal filaments

Ratio of diameter of sucker on c -bristle to that of
b-bristle

Number of small suckers on each of 2 filaments of
b-bristle

Number of filaments with small suckers on
c -bristle and (number of suckers per filament)

Number of filaments without suckers on c -bristle

2nd Antenna, endopodite:
Number of proximal bristles on 1st joint

Mandible:
Number of pectinate cla ws on 3 rd endopodial joint

Maxilla:
Number of cusps on cutting tooth

6th limb:
Number of bristles on end joint
Number of epipodial bristles

7th limb:
Number of teeth on jaw opposite comb

Anterior process

curvata*

1.6-1.8

200

117
7-3

>2:1

33

1(3)

10

5

0

2

18
3

0

nd

Skosbergia

menezi

1.49

135*

110"
9-4

1.3:1

2,2

2(2,2)

6+<=

4

3

1

14
2 or 3

2

bifurcate

strophinx

1.37

275

180
8 or 9-4

1.6-1.7:1

3,2

2(2,2)

7

4

2or?3

1

12-15
4

nd

rounded

'Data on 5. curvata is based on description and figures of Poulsen (1962:167, fig. 1).
bData obtained from 1st antenna on slide of holotype, USNM 125497; other data for S. menezi based on

description and figures of Komicker (1970b: 10, figs. 7, 8).
"Tip of bristle, which may bear an additional filament, broken off on limb examined.

curvata. The 1st endopodial joint of the 2nd antenna of S.
strophinx differs from that of 5. curvata in having 4 rather than
5 proximal bristles. The tip of the anterior process between the
upper lip and medial eye of the male is bifurcate on S. menezi
and rounded on S. strophinx.

Cypridinodes Brady, 1902

Cypridinodes Brady, 1902:187.

TYPE SPECIES.—Cypridinodes favus Brady, 1902:187,
monotypy.

COMPOSITION.—Including a new species described herein,
12 species are referred to this genus: C. bairdii (Brady, 1866),
C. wyvillethomsoni (Brady, 1880), C. favus Brady, 1902, C.
asymmetrica (Miiller, 1906), C. acuminata Skogsberg, 1920,

C. dorsocurvata (Graf, 1931) [new combination], C. reticulata
Poulsen, 1962, C. inermis, Poulsen, 1962, C. galatheae,
Poulsen, 1962, C. minuta Poulsen, 1962, C. concentrica
Komicker, 1979, and C. plax, new species.

DISTRIBUTION.—Indo-West-Pacific region. The range of
Cypridinodes extends eastward into the Pacific as far as the
Samoa Islands in the South Pacific and Bikini Atoll in the
North Pacific, and westward into the Indian Ocean to the
vicinity of Madagascar and into the Red Sea. The northernmost
extent of its range is the South China Sea (Pescadoro Islands);
the southernmost extent of its range is in the Tasman Sea
(latitude 43°35'S).

CORRECTION.—Komicker (1970b: 19) mistakenly listed
Cypridina elongata instead of Cypridina bairdii as a synonym
of Cypridinodes bairdii.
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Cypridinodes plax, new species

FIGURES 7-9

ETYMOLOGY.—From the Greek plax (plate, tablet).
HOLOTYPE.—USNM 193620, adult female on slide and in

alcohol.
TYPE LOCALITY.—Bikini lagoon (sta S-46-114).

PARATYPES.—Bikini lagoon: Sta S-46-46: USNM 193621,1
adult female in alcohol (cleaned with with nitric acid and
detergent); USNM 193622B, C, 2 adult females in alcohol. Sta
S-46-112: USNM 193644,1 adult female in alcohol.

DISTRIBUTION.—Bikini Atoll.

DESCRIPTION OF ADULT FEMALE (Figures 7-9).—Carapace

with convex ventral and dorsal margins (Figure 7); anterior of
rostrum straight or slightly convex, except slightly concave
near pointed tip (Figure la,b, / ) . Projecting caudal process
forming obtuse angle with posterior edge of valve dorsal to
process; posterior edge of process slightly convex (Figure
la,e,h,l,m). Incisur well developed. Each valve with oblique,
short, lateral rib extending slightly past anterior edge of
rostrum (Figure 7b/); posterior end of rib blends into valve
surface near anterior end of dorsal margin. Right valve only
with lunate process ventral to incisur, with 19-23 undivided
bristles forming row on inner surface just within outer edge
(Figure Ia,b4£).

Ornamentation (Figure lc,f,g): Surface of valves with
distinct scallops (convex edge of each scallop oriented
posteriorly), sparsely distributed short bristles, and small pits,
some bearing a minute bilobed process (Figure 7c,/) (SEM
micrographs of similar bilobed processes on Cypridinodes
concentrica have been illustrated by Kornicker (1979, pi. 9)).

Infold (Figure 7): Rostral infold with 14-16 bifurcate
bristles paralleling valve edge, and 2 additional bristles on edge
of valve at inner end of incisur (Figure 7/); infold near inner
end of incisur with pair of short bristles at about infold
midwidth, 2 small bristles just ventral to incisur, and a small
bristle near inner edge of infold. Anteroventral infold and
anterior part of ventral infold with about 24-31 bifurcate
bristles forming row along narrow list (USNM 193621 with 24
on right valve and 31 on left) (Figure ld,g,k (not all bristles
shown)); ventral infold proximal to bristles of list with 5 or 6
small indistinct bristles along inner edge of infold. Infold of
lunate process of right valve with 19-23 bristles forming row
near outer edge (Figure ld,k). Infold of caudal process forming
pocket with anterior ridge bearing 22-31 digitate processes
(Figure le.h) (USNM 193620 and 193621 with 22 processes
on left valves and 30 or 31 on right valves); several minute
bristles in pocket posterior to ridge; several small bristles along
inner margin of infold anterior to ridge; on left valve only
ventral end of ridge forms low knob, and 1 small bristle present
between knob and ventral edge of valve (Figure lh); right valve
only with small bristle on anterior edge of ridge near ventral
end (Figure 7c). Posterior edge of caudal process with 5 or 6
minute pores or pustules and many short, straight pore canals
(Figure le,h).

Selvage: Lamellar prolongation with smooth outer edge
present along dorsal margin anterior to hinge and along anterior
margin of rostrum. Prolongation along ventral edge of incisur
broad, narrowly striate, and with minute surface pustules;
prolongation along dorsal margin of incisur narrow, indistinct.
Except medial to lunate process of right valve (Figure Idjc),
lamellar prolongation along anteroventral and ventral margins
of valve with smooth outer edge; ventral prolongation broader
on right valve. Posterior end of caudal process without lamellar
prolongation; selvage along dorsal margin of caudal process of
right valve comprising minute spines forming row; selvage
along dorsal margin of caudal process of left valve indistinct,
diaphanous, and without spines. Lamellar prolongation medial
to lunate process of right valve slightly narrower at midlength
of process, with serrate margin (about 30 serrations) slightly
longer and more closely spaced along anterior !/3 of prolonga-
tion (Figure Idjc). Along ventral margin of left valve as well as
along ventral margin of right valve posterior to lunate process,
lamellar prolongation comprising 2 layers with narrower layer
having serrate edge (serrations smaller and more closely spaced
than those on prolongation medial to lunate process).

Carapace Size: USNM 193620, length 1.90 mm, height 1.35
mm. USNM 193621, length 1.82 mm, height 1.26 mm. USNM
193622B, C, 2 specimens: length 1.79 mm, height 1.24 mm;
length 1.78 mm, height 1.26 mm. USNM 193644, length 1.85
mm, height 1.36 mm.

First Antenna (Figure 8a): 1st joint with distal lateral spines,
and distal medial hairs and spines forming rows near dorsal
corner. 2nd joint with lateral spines forming row near distal
margin, and medial spines forming numerous rows near dorsal
margin. 3rd joint with oblique distal margin, medial spines
forming rows, 1 proximal spinous dorsal bristle, and 1 terminal
spinous ventral bristle. 4th joint without surface spines, with 2
spinous bristles (1 ventral, 1 dorsal). 5th joint without surface
spines; sensory bristle with 10 long filaments followed by 2
shorter and more slender filaments, and with bifurcate tip. 6th
joint with short spinous medial bristle near dorsal margin. 7th
joint: a-bristle about same length as bristle of 6th joint, with
indistinct marginal spines; b-bristle about same length as
combined joints 4 and 5, with 5 short proximal filaments
(proximal 4 shorter and with proximal spine); c-bristle very
long, with about 9 filaments, some with minute, widely spaced,
triangular spines. 8th joint: d- and e-bristles slightly longer than
b-bristle, bare with blunt tips; f- and g-bristles about same
length as c-bristle, with about 10 filaments, some with marginal
spines.

Second Antenna: Protopodite with short distal medial bristle
(Figure 9n). Endopodite (Figure 9n): 1st joint with 1 long and
3 short proximal bristles and 1 long spinous bristle near
midlength of joint; 2nd joint bare; 3rd joint short with long
terminal filament. Exopodite (Figures 86, 9o): 1st joint with
hairs along concave margin; bristle of 2nd joint reaching just
past 9th joint, with 8 stout ventral spines and 3 slender dorsal
spines (Figure 86); bristles of joints 3-8 with natatory hairs, no
spines; 9th joint with 4 bristles (1 short, 1 medium, 2 long), all
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FIGURE 7.—Cypridinodes plax, new species. USNM 193620, holotype, adult female: a, complete specimen from
right side, length 1.90 nun; b, anterior of right valve showing major processes; c, outside view of smaller surface
features (scallops, and pits with bilobed processes), from left valve near ventral margin; d, inner view of lunate
process and anteroventral infold of right valve (bristles that have broken off infold are represented by row of
sockets); e, inner view of caudal process of right valve. USNM 193621, paratype, adult female:/, inner view of
anterior of left valve; g, inner view of anteroventral margin of left valve; A, inner view of caudal process of left
valve; i, minute bilobed processes on valve surface, from anterior just ventral to incisur; j , outline of caudal
process of right valve; k, inner view of lunate process and anteroventral infold of right valve. USNM 193622B,
paratype, adult female: /, outline of caudal process of left valve. USNM 193622C, paratype, adult female: m,
outline of caudal process of right valve.
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FIGURE 8.—Cypridinodes plax, new species, USNM 193620, holotype, adult female: a, medial view of right 1st
antenna (not all bristles of joints 7 and 8 shown); b, lateral view of bristle of 2nd exopodial joint of left 2nd
antenna; c, medial view of right mandible; d, lateral view of 2nd and 3rd endopodial joints of left mandible; e,
lateral view of dorsal part of proximal joints of left mandible (sclerites stippled); f-j, left maxilla:/, g, medial and
lateral views, respectively (not all bristles shown); h, lateral view of endites; i, medial view of b- and c-bristles;
j , lateral view of d bristles; k-n, right maxilla: k, lateral view of 1st and 2nd endopodial joints (only a-bristles of
2nd endopodial joint shown); /, lateral view of exopodite; m, medial view of b- and c-bristles; n, lateral view of
b-, c-, and d-bristles.
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with natatory hairs; joints 2-8 with stout basal spines
increasing in length on distal joints (spine of 8th joint about 1J/2
times length of 9th joint); 9th joint with lateral spine about
length of joint (Figure 9o); joints 2-8 with indistinct minute
hairs forming row along distal edge.

Mandible (Figure Sc-e): Coxale endite spinous with 2 stout
spines at tip with small peg between them (detail in Figure 8c);
small bristle present near base; lateral side of coxale with distal
dorsal lobe near basale and clusters of long hairs (Figure 8e).
Basale (Figure 8c): ventral margin with 2 small a-bristles, 1
small b-bristle (bristle some distance from ventral margin), 2
c-bristles (longer with short marginal spines), and 2 d-bristles
(longer with wreaths of long spines (spines not shown on
illustrated limb)); dorsal margin with 1 distal and 2 terminal
bristles, all with short spines; medial surface with few spines
forming rows near dorsal margin. Exopodite about same length
as dorsal margin of 1st endopodial joint, hirsute distally, with
2 bristles (proximal longer and with short spines and wreath of
long spines at midlength; shorter bristle bare or with indistinct
short spines) (Figure 8c). 1st endopodial joint with 4 ventral
bristles (1 short bare medial, 2 long stout with wreaths of long
spines, 1 medium slender with short spines). 2nd exopodial
joint: narrows at about 2h length (in vicinity of proximal
ventral bristle); ventral margin spinous, with 2 single, pointed,
weakly ringed bristles (with few spines) and paired terminal
bristles (medial sclerotized, broader, longer, slightly curved,
unringed; lateral ringed); dorsal margin with 7 long spinous
ringed bristles and 13 short spinous unringed bristles (4
(between proximal and 3rd long bristles) with stout marginal
spines, spines not shown on short bristles in Figure 8c); medial
surface with spines forming rows, and ridge at midwidth
extending 3A length of joint. 3rd endopodial joint with short
dorsal part bearing short bristle medial to long claw, both bare;
longer ventral part bearing 2 pectinate claws (teeth only along
proximal half; medial claw about 73 longer than lateral claw),
2 long, ringed, spinous bristles, and 1 minute, unringed, bare,
ventral bristle (Figure 8c,d).

Maxilla (Figure Sf-n): Endite I with 8 bristles, endite II with
about 5 bristles, endite III with 1 proximal and 6 terminal
bristles (Figure Sh). Precoxale with dorsal fringe of hairs
(Figure 8/). Coxale with slender dorsal bristle with few short
hairs (Figure 8/,g). Basale with short ventral bristle (Figure
Sf.g). Exopodite elongate with 3 bristles (1 short subterminal,
with marginal hairs, 2 long terminal, inner with marginal hairs)
(Figure 8/,£,/). Endopodite: 1st joint with 2 ringed alpha-
bristles (1 short with long proximal spines, 1 long bare except
for long hairs near hooked tip, and with small tooth proximal to
hooked tip), and 3 ringed beta-bristles (inner bristle short bare,
2 outer bristles long with recurved marginal teeth) (Figure Sk).
2nd joint with 4 a-bristles (3rd bristle stout pectinate, others
slender, bare) (Figure 8*), 3 pectinate ringed b-bristles (Figure
8/,m,n), 3 ringed c-bristles (inner short, bare, others longer,
pectinate) (Figure $i,m,n), and 3 stout pectinate d-bristles
(posterior ringed, others unringed) (Figure Sj/i) (rings of
bristles not shown).

Fifth Limb (Figure 9a-e): Epipodite with 51 bristles. Endite
1 with 7 bristles (all with long spines, proximal bristle stouter
than others), endite II with 6 bristles (1 minute bare spine-like,
2 pectinate and with long proximal spines, others with long
spines), endite III with 7 bristles (1 minute bare spine-like, 1
posterior proximal bristle stout pectinate with long proximal
spines, others more slender, pectinate) (Figure 9e). Anterior
process of protopodite elongate with distal narrow part (Figure
9a,b). Exopodite: anterior side of 1st joint with 3 bristles
forming row (2 stout with long proximal and short distal spines,

I short slender with few spines) and 1 bristle (with long
proximal and short distal hairs) closer to protopodial process
(Figure 9a,b); main tooth comprising proximal smooth peg and
6 cuspate teeth (Figure 9d); bristle with long proximal hairs
proximal to smooth peg. 2nd joint with posterior c-bristle
(Figure 9d) and anterior d-bristle (Figure 9a), both ringed with
long proximal and short distal hairs, 4 pectinate ringed
a-bristles, 5 pectinate ringed b'-bristles, and 4 pectinate
b"-bristles (posterior bristle ringed, with uniform teeth; next
ringed, with larger teeth along middle part; next 2 ringed
distally, with both large and small teeth along middle part
(rings not shown in Figure 9b-d)). 3rd joint: inner lobe with 1
short bare proximal ringed bristle and 2 long terminal ringed
bristles with widely separated marginal spines; outer lobe
hirsute, with 2 ringed bristles with short spines. 4th and 5th
joints fused, hirsute, with total of 5 spinous ringed bristles (3 on
4th joint, 2 on 5th) (rings not shown in Figure 9a).

Sixth Limb (Figure 9/): Hirsute, with 5 epipodial bristles.
Endite I with 3 bristles (2 short medial, 1 long terminal); endite
II with 2 stout hirsute medial bristles, 2 long terminal bristles,
and 2 small medial bristles near bases of terminal bristles;
endites III and IV each with 1 hirsute medial bristle, and 2 long
terminal bristles with minute bristle between them. End joint
posteriorly extended, with 17 anteroventral bristles (10 or 11
with bases on medial side or on margin, 6 or 7 short with bases
on lateral side or on margin), 4 posteroventral bristles with
bases on medial side some distance from ventral margin, and 2
hirsute posterior bristles.

Seventh Limb (Figure 9g,h): Terminal segment with 4
bristles on ventral margin (with 3-5 bells) and 3 proximal to
teeth (1 on one side, 2 on other, each with 3-5 bells). Proximal
bristles comprise 4 or 5 on ventral side and 6 or 7 on dorsal jaw
side; bristles with 3 bells. Total number of bristles on each limb
18. Stout jaw with about 10 teeth along distal edge (terminal
tooth longest). Comb with 6 long teeth (terminal tooth longest)
and 4 shorter square-tipped teeth on each side (Figure 9g).

Furca (Figure 9i): Each lamella with 5 claws; claw 2
nonarticulated, others articulated; claw 1 with 10 stout medial
teeth in distal half; all claws with teeth forming row along
posterior edge, some teeth larger than others on claws 1 and 2
but fairly uniform on other claws, distal teeth slightly longer.
Right lamella slightly anterior to left.

Bellonci Organ (Figure 9/): Short with small process at tip.
Eyes: Medial eye unpigmented, bare (Figure 9/). Lateral eye

unpigmented, with 16 amber-colored ommatidia (Figure 9m).
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Upper Lip (Figure 9jjk): Anterior unpaired part with 4 pairs
of glandular processes: 3 short dorsal pairs, each process close
to adjacent process and with single terminal opening; ventral
pair longer, tusk-like, with each process farther apart and longer
than dorsal processes, and with 4 small openings at tip.
Posterior paired part of lip with elongate pointed tusks without
glandular processes; each tusk with few long anterior hairs and
more abundant shorter and stouter hairs forming row along
medial and lateral posterior edges (lateral hairs stouter), a short
diaphanous fringed lamella on posterior edge at tip (detail in
Figure 9k), and a posterior serrate process with 5 or 6 teeth;
hirsute rounded process present between serrate process and
mouth. [Note: in lateral view each of the 3 dorsal pairs of
glandular processes of the unpaired anterior part of upper lip
appears as only 1 process (Figure 9j), but both processes are
visible in oblique or anterior views (Figure 9k).]

Genitalia (Figure 9h): Small ovoid process with attached
spermatophore on each side of body anterior to furca.

Posterior of Body (Figure 9p): Bare, with few small rounded
humps dorsal to dorsal end of girdle.

Pigmentation: No black pigmentation observed in either
appendages or carapace. Muscles within appendages, internal
ducts of upper lip, ommatidia of lateral eyes, and internal
structures within medial eye all amber colored.

Eggs: USNM 193620 with rosette of 9 or 10 unextruded
eggs in each ovary (Figure 9h,p).

REMARKS.—Muller (1906:14) described the furca of C.
asymmetrica as having 5 furcal claws. The specimens referred
to asymmetrica by Poulsen (1962:297) have 7 or 8 claws, thus
raising some doubt concerning whether Miiller's and Poulsen's
specimens are conspecific. Poulsen (1962:301) recognized this
possibility and stated "it is well possible that closer investiga-
tion of a larger number of individuals will result in a division
into more species." Poulsen (1962) did not mention C.
dorsocurvata, so it is possible that he overlooked the
description by Graf (1931:32), who had referred the species to
Cypridina.

COMPARISONS.—C. plax is smaller than previously de-
scribed species of Cypridinodes. Five species of Cypridinodes
have been described previously having a lunate process ventral

FIGURE 9 (opposite page).—Cypridinodes plax, new species. USNM 193620,
holotype, adult female: a-e, right 5th limb: a, anterior view showing anterior
process of protopodite (stippled), d-bristle of 2nd exopodial joint, and
exopodial joints 3-5; b, anterior view showing anterior process of protopodite
(stippled), 4 bristles of 1 st exopodial joint and 5 bristles of 2nd exopodial joint;
c, detail of tips of b"-bristles shown in b; d, posterior view showing 1st
exopodial joint and some bristles of 2nd exopodial joint; e, posterior view of
endues of left 5th limb; / , medial view of left 6th limb; g, 7th limb; h, posterior
of body showing left 7th limb (bristles not shown), left genitalia, and
unextruded eggs; i, left lamella of furca (teeth not shown);/ upper Up (anterior
to left); k, oblique view of upper lip (anterior to right); /, medial eye and
Bellonci organ; m, left lateral eye. USNM 193621. paratype, adult female: n,
medial view of endopodite and distal part of protopodite; o, lateral view of
exopodial joints 2-9 of right 2nd antenna; p, posterior of body from left side
showing 2 unextruded eggs and humps dorsal to dorsal end of girdle.

to the incisur of only the right valve: C.favus (Brady, 1902), C.
asymmetrica (Muller, 1906), C. dorsocurvata (Graf, 1931), C.
galatheae Poulsen, 1962, and C. bairdii (Brady, 1866). The
furca of C. plax differs from those of C.favus, C. asymmetrica,
and C. bairdii in having a nonarticulated 2nd claw. C. plax
differs from C. galatheae mainly in having 3 rather than 2
claws on the 3rd endopodial joint of the mandible, but also in
having 5 rather than 6 furcal claws on each lamella, 8 rather
than 10-12 stout ventral spines on the bristle of the 2nd
exopodial joint of the 2nd antenna, a smooth rather than
trifurcate proximal peg of the main tooth of the 5th limb, and in
having 4 rather than 2 posteroventral medial bristles on the end
joint of the 6th limb. The break in slope between the posterior
edge of the valves and the dorsal edge of the caudal process is
greater in C. plax than in C. galatheae, and the posterior edge
of the process viewed laterally is less convex. The carapace of
the single known specimen of 5. galatheae is that of an adult
male 3.2 mm in length, considerably longer than the 5 females
of C. plax described herein, whose lengths are 1.78-1.90 mm;
this large difference is unlikely to be the result of sexual
dimorphism. The caudal process of the carapace of C.
dorsocurvata is more pointed than that of C. plax, otherwise
both species are quite similar, but more information is needed
on the morphology of the mandible, maxilla, and 5th limb of C.
dorsocurvata. The 2nd endopodial joint of the mandible of C.
plax is unusual for the genus in having an "hourglass" shape.

Kornicker (1970b: 15) described a juvenile (instar IV?)
Cypridinodes from the Philippines, which he left in open
nomenclature as Cypridinodes species. That specimen resem-
bles C. plax in having 3 claws on the 3rd endopodial joint of the
mandible and 5 claws on each lamella of the furca, of which the
2nd is not articulated. Its carapace differs from that of C. plax
in not having the dorsal edge of the caudal process of the right
valve delimited from the posterior edge of the valve by a sharp
angle; the angle is present on the left valve of Cypridinodes
species, but the caudal process is shorter than on C. plax.
Cypridinodes species seems more closely related to C. plax
than to other known species of the genus, but because of the
differences in the configuration of the carapace I have retained
the open nomenclature. (In reexamining the mandible of
Cypridinodes species, USNM 125659, from the Philippines, I
observed a lateral b-bristle on the basale set some distance from
the ventral margin (in a location similar to that of the b-bristle
of C. plax), which I overlooked in my previous description
(1970b: 15). I also reexamined the upper lip and found it to be
similar to that of C. plax, except the 3 proximal teeth on each
posterior serrate process are more rounded.)

Codonocera Brady, 1902

Codonocera Brady, 1902:188.

TYPE SPECIES.—Codoncocera cruenta Brady, 1902:188, pi.
22, figs. 1-10, by monotypy.

COMPOSITION.—Eleven species are referred to this genus
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(Poulsen, 1965:310; Kornicker, 1986a: 119). Because the only
specimens in the present collection are 1st instars it is not
possible to identify the species to which they belong, and
therefore, they are left in open nomenclature as Codonocera
species A. The presence of spines on the a-bristles of the
maxilla indicate that it belongs in the cruenta group of Poulsen
(1962:311), which comprises 6 species (Komicker, 1986, table
2). The 1st instar has not been described previously from any
species of the genus.

DISTRIBUTION.—Indo-Pacific and Australasian waters
(McKenzie, 1967:221).

Codonocera species A

FIGURES 10,11

MATERIAL.—Enewetak lagoon, midwater trawl off Bokan-
dretok Island, USNM 193619,193625,2 instar I.

DISTRIBUTION.—Enewetak Atoll.
DESCRIPTION OF INSTAR I (Figures 10,11).—Carapace ovoid

with convex dorsal and ventral margins, short incisur and
projecting caudal process (Figure 10a,c). Posterodorsal margin
of each valve projecting past inset straight part of hinge (Figure
10c). Anterior of carapace broadly rounded with slight
indentation near tip of rostrum, but anterior of rostrum straight,
not concave, with minute lateral projection at tip (Figure
lOd.f). Dorsal margin of caudal process forming
curved obtuse angle with posterior margin of valve dorsal to
process (Figure l0e,g). Posterior edge of caudal process
slightly convex (Figure l0e,g).

Ornamentation (Figure \0a,b): Surface with distinct scallops
with convex edge of each scallop oriented posteriorly (only
representational scallops shown in Figure 10a); edges of
scallops on posterior half of carapace minutely serrate (Figure
10b). Narrow ridge along dorsal edge of incisur curving
ventrally and intersecting valve margin just ventral to incisur
(Figure 10a). 3 pits present on anteroventral surface ventral to
incisur and close to valve edge (the 3 pits may be equivalent to
grooves described on shell of C. cruenta by Poulsen (1962:319,
fig. 145c) except the open end of each pit is on the outside of
the shell some distance from the valve edge, whereas the
grooves, according to Poulsen (p. 319), open "just inside the
selvage." The pits on Codonocera species A are illustrated
herein (Figure lOd) from the inside rather than the outside of
the valve for easier comparison with Poulsen's illustration).

Infold (Figure lOc-g): Rostral infold with 3 or 4 long bristles
dorsal to oblique list, 2 long bristles at inner end of incisur, and
1 small bristle inward from inner end (Figure 10/). Anteroven-
tral infold with 10-12 long bristles forming row (not all bristles
shown in Figure lOd,f). List along ventral margin broadening
near caudal process forming triangular flap just anterior to
caudal process; flap bearing few small bristles along edge
(Figure l0e,g). Outer edge of caudal process with 2 minute

pores or processes connected to pore canals (Figure lOe.g).
Widely separated bristles present along ventral margin and on
shell surface (not shown).

Selvage: Lamellar prolongation with smooth outer edge
broadest in vicinity of incisur (Figure 10/); selvage divided
into dorsal and ventral segments at incisur; lamellar prolonga-
tion within incisur narrowly striate and pustulose (not shown).
Lamellar prolongation absent along posterior edge of caudal
process.

Central Adductor Muscle Attachments (Figure 10a): Indis-
tinct, with about 5 elongate and 8 ovoid attachments; 3 elongate
attachments form vertical anterior row.

Carapace Size: USNM 193619, length 1.00 mm, height 0.71
mm; USNM 193625, length 1.04 mm, height 0.71 mm.

Pigmentation: None present in carapace or appendages of
preserved specimens.

First Antenna (Figure l la) : 1st joint bare. 2nd joint spinous.
3rd joint with 2 spinous bristles (1 ventral terminal, 1 dorsal at
joint midlength). 4th joint with dorsal spines. Long 5th joint
with dorsal spines; sensory bristle stout, long, without
filaments. 6th joint short; medial bristle terminal on dorsal
margin. 7th joint (only a-bristle shown): a-bristle short;
b-bristle about 3 times length of a-bristle, bare; c-bristle long
with terminal papilla but no filaments. 8th joint (bristles not
shown): d- and e-bristles long, bare; f- and g-bristles long, bare
(tips broken off on both limbs of illustrated specimen).

Second Antenna (Figure lib): Protopodite with spinous
distal medial bristle. Endopodite 3-jointed: 1st and 2nd joints
bare; 3rd joint with long terminal filament. Exopodite
9-jointed: bristle of 2nd joint reaching 9th joint, with 11 stout
ventral teeth (distal 1 or 2 teeth more slender than others);
bristles of joints 3-8 with natatory hairs, no spines; 9th joint
with 2 bristles with natatory hairs (dorsal bristle on small
pedestal) and lateral spine (with 4 points along distal edge)
about !/3 length of joint; basal spines not observed (obscured),
but small if present.

Mandible (Figure llc,rf): Coxale endite well developed,
spinous, with 2 stouter subequal spines at tip, basal bristle not
observed. Basale with 1 spinous ringed a-bristle adjacent to
stout unringed spine, no b-bristle, 2 spinous c-bristles, and no
d-bristle; dorsal margin of basale with 1 bare midbristle and 2
terminal bristles (lateral bare, medial spinous); medial surface
with spines forming few rows near dorsal margin. Exopodite
about 3A length of dorsal margin of 1st endopodial joint, hirsute
distally, with 2 bristles, both with few indistinct spines (distal
bristle shorter). 1st endopodial joint with 2 long ventral bristles,
both with short spines. 2nd endopodial joint medial surface
and ventral and dorsal margins spinous (distal ventral spines
stouter); ventral margin with 1 distal unringed bristle with
anterior spines in addition to a posterior spine near tip; dorsal
margin with 3 long ringed bristles and 3 short unringed bristles
with few marginal hairs and long terminal spine. 3rd
endopodial joint with 3 unringed claws and 1 ringed ventral
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FIGURE 10.—Codonocera species A, USNM 193619, instar I: a, complete specimen from left side showing
outline of left lateral eye, central adductor muscle attachments, and representative scallops on surface, length 1.00
mm; b, detail of scallops showing serrate edges, from right valve; c, inner view of left valve (area of muscle
attachments shown by dashed ovals); d, e, inner views of anterior and caudal process of left valve, respectively;
/ , g, inner views of anterior and caudal process of right valve, respectively.
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FIGURE 11.—Codonocera species A, USNM 193619, instar I: a, 1st antenna (only proximal part shown of
sensory bristle of 5 th joint; b, medial view of endopodite and proximal parts of prodopodite and exopodite of left
2nd antenna; c, lateral view of right mandible; d, medial view of 3rd endopodial joint of left mandible; e, lateral
view of right maxilla; / , medial view of cutting tooth and beta-bristle of 1st endopodial joint of left maxilla; g,
posterior view of left 5th limb; h, anterior view of exopodial joints 1-5 of right 5th limb; i, lateral view of right
6th limb; j , posterior of body from left side; k, anterior of body from left side; /, dorsal view of heart, anterior to
right.
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bristle with few proximal spines (Figure lid); longest claw
lateral and about half length of 2nd endopodial joint measured
along middle of joint, with 6 proximal spines; medial claw only
slightly smaller than lateral claw and with about 9 proximal
spines; dorsal claw about 2/3 length of lateral claw and with 6
proximal spines.

Maxilla (Figure 1 lej): Precoxale and coxale without hairs
forming dorsal fringe; coxale with hirsute dorsal bristle. Endite
1 with 6 spinous and pectinate bristles; endite II with 5 bristles,
bare or with short spines; endite III with 1 bristle at midlength
and 3 terminal, bare or with short spines. Exopodite with 1
subterminal bristle (broken off on illustrated limb) and 2
terminal bristles (outer plumose, inner bare). Basale with 1
short medial bristle at joint midwidth and 1 long plumose
posterior bristle near exopodite. 1st endopodial joint with 1
bare ringed alpha-bristle, 1 pectinate distally ringed beta-bristle
(rings not shown), and well-developed cutting tooth (Figure
11/). 2nd endopodial joint with 2 ringed a-bristles
with few spines, 1 pectinate distally ringed b- or c-bristle, and
2 pectinate unringed d-bristles (anterior bristle stouter and
nonarticulated) (Figure l ie) .

Fifth Limb (Figure llg,h): Protopodite without anterior
tooth. Endite I with 2 bristles (posterior bristle bare with stout
pointed tooth-like tip, anterior bristle with long spines) (Figure
llg); endite II with 4 bristles (posterior bristle stout with long
proximal spines and distal teeth, adjacent bristle small, bare,
tooth-like, 2 anterior bristles slender ringed and with short
marginal spines); endite III with 5 bristles (posterior bristle
stout with long proximal spines and distal teeth, adjacent bristle
small bare tooth-like, next bristle slender unringed pectinate, 2
anterior bristles slender ringed and with short marginal spines).
1st exopodial joint main tooth comprising short bare peg with
tip appearing tubular (Figure l lg) , and stout unringed tooth
with 7 or 8 marginal cusps; stout ringed bristle with long
proximal and short distal spines proximal to peg; anterior side
with long pectinate bristle proximal to main tooth (Figure 11 h).
2nd exopodial joint with stout pectinate distally ringed a-bristle
with 8 marginal teeth excluding tip, 1 stout distally ringed
b-bristle with long proximal spines and 8 distal teeth, 1
posterior ringed c -bristle with long proximal and short distal
hairs, and no d-bristle (rings not shown). 3rd exopodial joint:
outer lobe hirsute with 2 short ringed bristles with minute
marginal spines; inner lobe without bristles. 4th and 5th
exopodial joints fused, with 2 terminal spinous ringed bristles,
and small spinous subterminal process separated from bristles
by indentation in margin.

Sixth Limb (Figure 1 li): Small with 3 lobes at posterior end
and marginal spines, no bristles.

Seventh Limb: Absent.
Furca (Figure 11/): Each lamella with 2 stout claws

followed by 1 smaller claw, all articulated and with teeth along
posterior edges; teeth along smallest claw spine-like and longer
than those of other claws; edge of each lamella between claws

2 and 3 and following claw 3 with short spines. Anterior edge
of right lamella slightly anterior to left by width of base of claw
1; claw 2 of right lamella anterior to claw 2 of left lamella by
width of base of claw, but claw 3 on each lamella adjacent.

Bellonci Organ (Figure Hit): Organ at anterior ventral
comer of medial eye, elongate, apex mucronate.

Eyes (Figure 1 Ik): Medial eye unpigmentd, bare. Lateral eye
amber colored, with 22 ommatidia.

Upper Lip (Figure Ilk): With unpaired anterior part and
paired posterior part Anterior part with numerous small
glandular openings along edge; each lobe of paired posterior
part comprising anterior lobe (with glandular openings along
edge) and 2 small posterior tusks (anterior of these lateral, other
with base in same plane as anterior lobe).

Heart (Figure 11/): Well developed, maximum length about
same as that of lateral eye.

Posterior of Body (Figure 11/): Evenly rounded without
hairs or spines.

Y-Sclerite (Figure 11/): Unbranched, posterior end fused to
both ventral end of girdle and dorsal end of sclerite (ventral end
of this sclerite joins posterior end of furca).

Gut Content: Gut filled with unidentified particles.
DISCUSSION.—The two specimens in the collection were

identified as 1st instars by the absence of bristles on both the
4th joint of the 1st antenna and the 6th limb, and by the absence
of the 7th limb (Hiruta, 1983, fig. 5). Other characters
identifying a 1st instar are the absence of filaments on bristles
of the 1st antenna (sensory bristle of 5th joint and b-, c-, f-, and
g-bristles of the 7th and 8th joints), and the morphology of the
Y-sclerite (absence of distal ventral branch, and fusion of
proximal end with other internal sclerites (girdle and the
sclerite connected to furca)). Although adult species of the
genus Codonocera have only 4 claws on each lamella of the
furca, 3 are already present on the 1st instar. The 1st instar of
Codonocera species A is without a tuft of hairs or spines on the
posterodorsal corner of the body. A tuft has been described on
1st instars of Skogsbergia lerneri (Kornicker, 1958) by Cohen
(1983:252, fig. 10) and in the description of S. galapagensis
Kornicker and Iliffe, 1989:22.

Cypridina Milne-Edwards, 1840

Cypridina Milne-Edwards. 1840:409.—Poulsen, 1962:255.
Cypridina (Pyrocypris) Miiller, 1890:230.
Eupathistoma Brady, 1898:437.
Pyrocypris Miiller, 1906:16.-1912:16.
Cypridina (Cypridina) Skogsberg, 1920:313.

TYPE SPECIES.—Cypridina Renaudii Milne-Edwards,
1840:409, by monotypy.

COMPOSITION.—Including 2 new species, Cypridina spina
and C. spinula described herein, 21 species listed below are
recognized as species of Cypridina sensu Poulsen (1962:255).
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As previously noted by Poulsen (1962:257), many species that
have been referred to Cypridina are not described in sufficent
detail to permit their recognition at the species level. I have
marked with an asterisk 8 species in the following list that I
regard as Cypridina unrecognizable as species; they are
herewith referred to the category species indeterminata (a
species not identifiable from the original publication). As noted
in the list, the names of 3 of the species are junior primary
homonyms.

C. acuminata (Miiller, 1906). Remarks: Supplementary
description by Poulsen (1962:258). Synonomy and localities in
Hanai et al. (1980:25).

C. americana (Muller, 1890). Remarks: Supplementary
description by Komicker (1987a: 173).

C. amphiacantha (Muller, 1906). Synonomy and localities in
Hanai et al. (1980:26).

C. chierchiae (Miiller, 1890). Remarks: See discussion of C.
natans below. Synonomy and localities in Hanai et al.
(1980:26).

C. dentata (Muller, 1906). Remarks: Supplementary descrip-
tion by Poulsen (1962:264). Synonomy and localities in Hanai
et al. (1980:26).

C. gibbosd* Dana, 1849. Synonomy and localities in Hanai
et al. (1980:27).

C. inermis (Muller, 1906). Remarks: Supplementary descrip-
tion by Poulsen (1962:264). Synonomy and localities in Hanai
et al. (1980:27).

C. japonica* (Miiller, 1890). Remarks: A junior primary
homonym of Cypridina japonica Brady, 1866 (Hanai,
1974:118; Hanai et al. 1977:76).

C. multipilosa Poulsen, 1962.
C. nana Poulsen, 1962.
C. natans (Brady, 1898). Remarks: Supplementary descrip-

tion by Poulsen (1962:262). Brady (1898, pi. 44: fig. 26)
illustrated a furca for this species having all claws articulated,
but later (Brady, 1902:186) referred C. natans to C. chierchiae,
a species having the 2nd claw of the furca fused to the lamella
(Muller, 1912:17), and recorded additional specimens from the
Bay of Bengal, which is the type locality. Skogsberg
(1920:317) corrected the locality of the latter collection to the
Indian Ocean near the Bay of Bengal; he restudied the
specimens and was undecided as to whether they should be
referred to C. chierchiae, but although Skogsberg lists
morphological differences between the specimens and C.
chierchiae, the furca is not mentioned, so the specimens could
have the 2nd claw fused to the lamella, and therefore not be
conspecific with C. natans. Synonomy and localities in Hanai
et al. (1980:28).

C. noctiluca* (Kajiyama, 1912b). Remarks: Kajiyama in an
unpublished dissertation (1912a: 18), which formed the basis
for his 1912b publication, gave a more complete description of
C. noctiluca under the manuscript name Pyrocypris sp. II. He
described the furca as follows: "With 9 thorns on each rami,
they decrease in size and length towards the foot." In the

illustration of the male furca (pi. 6: fig. 3) in my copy of the
dissertation furcal claws 3-5 appear to be fused to the lamella
and the sutures at the bases of claws 1 and 2 appear weak, but,
unfortunately, the quality of the illustration is too poor to be
certain of this.

C. punctata* (Muller, 1890). Remarks: A junior primary
homonym of C. punctata (Munster, 1830) Reuss, 1850, and C.
punctata Dana, 1849. Referred to Cypridina? sp. in Hanai et al.
(1980:29).

C. punctata* sensu Brady, 1897, not C. punctata Dana,
1849. Remarks: Comprises specimens misidentified by Brady
(1897:89) as "(?) C. punctata Dana, 1849." Muller (1906:22)
considered it possible that the specimens referred by Brady
(1897:89) to C. punctata Dana, 1849 are juvenile C. lepido-
phora [= C. serrata], but he later (1912:52) referred Brady's
specimens (with a question) to Cypridina sp., which he then
referred to the catagory liCypridinidarum genera dubia et
species dubiae." I refer Brady's specimens to species indeter-
minata.

C. renaudii* Milne-Edwards, 1840 (type species). Remarks:
Problems concerning this species were discussed by Skogsberg
(1920:316). Muller (1912:52) referred the species to "Cypridi-
narum genera dubia et species dubiae."

C. rivilli* (Muller, 1890). Remarks: Miiller (1912:18)
referred C. mollis (Miiller, 1890) to this species.

C. serrata (Miiller, 1906). Remarks: A new variety qffirmans
was described in detail by Skogsberg (1920:317). Skogsberg
(1920:330) referred C. lepidophora (Muller, 1906) to C.
serrata. Synonomy and localities in Hanai et al. (1980:28).

C. sharpei* (Muller, 1912).
C. sinuosa (Muller, 1906). Remarks: Supplementary de-

scription by Poulsen, 1962:262. Synonomy and localities in
Hanai et al. (1980:28).

C. spina, new species, described herein.
C. spinula, new species, described herein.
DISTRIBUTION.—Indian and Pacific Oceans, between lati-

tudes of about 35°N and 30°S, planktonic and demersal.
DISCUSSION.—As an aid in the identification of species of

Cypridina they are listed below according to the number of
nonarticulated claws on each lamella of the furca. Note that
both sexes are not known for many species, and that C. spinula
is listed in 2 categories because the female has 2 nonarticulated
claws and the male only 1.

1. All furcal claws articulated.
C. acuminata (Muller, 1906) (adult male and female).
C. natans (Brady, 1898) (adult male and female).

2. One furcal claw (claw 2) nonarticulated.
C. americana Muller, 1890 (adult male, female furca

unknown).
C. amphiacantha (Muller, 1906) (adult male, female furca

unknown).
C. chierchiae Muller, 1890 (adult male, female furca

unknown).
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C. dentata (Miiller, 1906) (adult male and female).
C. inermis (Miiller, 1906) (adult male and female).
C. punctata (Miiller, 1890) (sex unknown; data from

Miiller (1912:16, key)).
C. multipilosa Poulsen, 1962 (adult male, female un-

known).
C. nana Poulsen, 1962 (adult male and female).
C. rivilli Miiller, 1890 (sex unknown, data from Miiller

(1912:16, key)).
C. sharpei (Muller, 1912) (sex unknown).
C. sinuosa (Muller, 1906) (adult male and female).
C. spina, new species (adult male and female).
C. spinula, new species (adult male, adult female with 2

claws nonarticulated).
3. Two furcal claws nonarticulated.

C. serrata (Muller, 1906) (adult male with claws 2 and 4
nonarticulated and female with claws 2 and 3 nonarticu-
lated).

C. spinula, new species (adult female with claws 2 and 4
nonarticulated, adult male with only claw 2 nonarticu-
lated).

4. Three furcal claws nonarticulated.
C. punctata sensu Brady, 1897, not C. punctata Dana,

1849, (sex unknown).
5. Articulation of furcal claws not known.

C. gibbosa Dana, 1849.
C.japonica (Muller, 1890), not C.japonica Brady, 1866.
C. noctiluca (Kajiyama, 1912b).
C. renaudii Milne-Edwards, 1840.

Cypridina dentata (Muller, 1906)

FIGURES 12-14

Pyrocypris dentata Muller, 1906:20, pi. 2: figs. 17-21.-1912:17,18.
Cypridina dentata.—Poulsen, 1962:265, fig. 123.

HOLOTYPE.—None selected; 3 syntypes (2 males, 1 female).
SYNTYPE LOCALITIES.—Malay Archipelago, Siboga Expedi-

tion: Sta 40 (1 female, 1 male), 2 Apr 1899, Paternoster Island
near Kawassing, plankton, 12 m; sta 66 (1 male), 7 May 1899,
bank between Bahuluwang and Tabolungan, plankton, 8-10
m.

MATERIAL.—Enewetak lagoon: Midwater trawl off Bokan-
dretok Island: USNM 193658, 1 A-l male in alcohol. Sta B,
plankton trap 10, night, coral rubble substrate: USNM
193655A, 1 A-l male in alcohol; USNM 193655B, 1 A-l
female in alcohol; USNM 193656, 1 A-l male on slide and in
alcohol.

DISTRIBUTION.—Malay Archipelago (Poulsen, 1962:267)
and Enewetak Atoll.

DESCRIPTION OF A-l MALE (Figures 12, 13).—Carapace

elongate with convex ventral and dorsal margins (Figure 12a,
c); maximum height at midlength. Rostrum with dorsal corner
angular in lateral view (Figure 12o-c), more rounded in medial

view (Figure \2d), and with concave anterior margin and
pointed ventral corner; caudal process elongate with rounded
tip. Anteroventral edge of valve with 13 or 14 bristles along
inner edge lateral to transparent lamellar prolongation of
selvage (Figure I2a,c,e,g); between 1st and 2nd bristles a fairly
large tooth (formed by ventral end of concave rib extending
from inner end of incisur to anteroventral valve edge) followed
by 4-6 smaller teeth (Figure I2e,g); about 30 narrow sutures
perpendicular to valve edge in vicinity of bristles but not
forming serrations along edge (Figure 12«). Outer surface of
valves with 3 or 4 slender bristles along anteroventral margin
near edge ventral to incisur (Figure 12e).

Infold: Rostral infold with 3 bristles forming row paralleling
anterior edge of rostrum (upper bristle missing in Figure 12d),
2 bristles near inner end of incisur, and 1 small bristle proximal
to their bases. Anteroventral infold (inward from bristles along
edge) with 6 or 7 short bristles (Figure 12g); ventral infold with
few widely separated bristles. List of anterior edge of caudal
process forming narrow bar covered by broad transparent flap
with long nonarticulated triangular serrations along posterior
edge (USNM 193656 with 17 on right valve, 10 on left) (Figure
I2f,h); flap also with small pores and bristles on outer surface;
additional spines and triangular processes between flap and
outer edge of caudal process (Figure I2f,h).

Selvage: Similar to that of C. spina described herein.
Central Adductor Muscle Attachments (Figure 12c): Com-

prising many closely spaced ovoid scars (not all scars
illustrated).

Carapace Size: USNM 193655A, length 1.47 mm, height
0.82 mm; USNM 193656, length 1.44 mm, height 0.84 mm;
USNM 193658 (shell distorted), length 1.40 mm, height 0.70
mm.

First Antenna (Figure 13a): 1st joint bare. 2nd joint with
abundant medial spines forming rows. 3rd joint with 2 bare
bristles (short dorsal and longer ventral (tip of ventral bristle
broken off on illustrated limb)). 4th joint with 2 bare bristles (1
ventral, 1 dorsal). Sensory bristle of 5th joint with 2 short
proximal filaments followed by 1 longer slender filament, 5
long stout filaments, 2 short slender filaments, and bifurcate
tip. 6th joint with short bare medial bristle near dorsal margin.
7th joint: a-bristle bare, slightly longer and stouter than bristle
of 6th joint; b-bristle about half length of sensory bristle of 5th
joint, with 4 short proximal filaments; c-bristle about twice
length of sensory bristle of 5th joint, with 8 short slender
filaments, some with spines (only proximal part of bristle
shown in illustrated limb); minute papilla present on joint edge
just dorsal to b-bristle. 8th joint (bristles not shown): d- and
e-bristles long, bare, with blunt tips (d-bristle about same
length as sensory bristle, e-bristle shorter); f-bristle with tip
broken off on USNM 193656, remaining part about same
length as c -bristle, with 8 marginal filaments, some with spines;
g-bristle about xh longer than c-bristle, with 9 or 10 marginal
filaments, some with spines.
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FIGURE \2.—Cypridina dentata (Miiller), USNM 193655A, A-l male: a, complete specimen from left side,
length 1.47 mm; b, detail of rostrum in a, (dashed line indicates location of inner edge of selvage). USNM
193656, A-l male: c, complete specimen from left side, length 1.44 mm. d, inner view of rostrum of right valve
(missing upper bristle of infold indicated by socket); e, outer view of anteroventral margin of left valve;/, inner
view of caudal process of right valve, g, k, inner views of anteroventral margin and caudal process of left valve;
i, medial eye and Bellonci organ; j , right lateral eye; k, upper lip, anterior to right.
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Second Antenna: Protopodite with small distal medial bristle
with few minute marginal spines (Figure 13b). Endopodite
1-jointed with 4 bristles (2 small anterior bristles followed by 1
slightly longer and stouter bristle, and 1 longer bristle) and 1
distal filament about 4 times length of shortest bristle (Figure
13c). Exopodite: 1st joint with few dorsal spines along concave
margin; bristle of 2nd joint reaching to about 6th joint, with 11
slender ventral spines (distal spine longer than others) (Figure
13d); bristles of joints 3-8 with natatory hairs but no spines;
9th joint with 3 bristles (2 long with natatory hairs, 1 short,
dorsal, bare); joints 3-8 with slender basal spines increasing in
size on distal joints; spine of joint 8 slightly longer than half
length of 9th joint; 9th joint with lateral spine about 2h length
of joint; 2nd joint with few minute spines along ventral margin;
joints 2-8 with indistinct spines forming row along distal
margin.

Mandible (Figure \3e,f): Coxale endite well developed,
spinous, with 2 stout terminal spines, 1 on each side of small
triangular process; small bristle near base of endite. Basale:
ventral margin with 2 small ringed a-bristles, 1 small bare
b-bristle, 2 c-bristles (proximal small, distal long spinous), and
2 d-bristles (proximal small, distal long with rings of long
spines); dorsal margin with 3 bristles (1 distal to midlength,
bare, 2 terminal (lateral bare, medial with short spines)); medial
surface with few spines near dorsal margin; lateral surface with
few proximal hairs near ventral margin. Exopodite about same
length as dorsal margin of 1st endopodial joint, hirsute, with
terminal hirsute triangular pad and 2 sub terminal bristles (distal
stouter and shorter). 1st endopodial joint with 4 ventral bristles
(1 minute, bare, others longer, spinous). 2nd endopodial joint:
ventral margin with few proximal spines, 2 single weakly
ringed distal bristles, and paired terminal bristles (medial
sclerotized unringed; lateral slenderer, weakly ringed); dorsal
margin with indistinct spines, 4 long spinous ringed bristles, 1
shorter spinous ringed bristle proximal to long bristles, 0 or 1
short bristle (with short spines) medial to proximal of long
bristles, and 1 short unringed bristle (with long spines) medial
to 2nd long bristle. 3rd endopodial joint with 3 equilength
unringed claws (dorsal bare, others with proximal ventral teeth)
and 4 ringed bristles (2 medial near ventral margin (ventral of
these small, bare, other longer, bulbous proximal to ringed
spinous part and with short segment without rings near tubular
tip (not shown)), 1 terminal (near ventral margin) and long with
S-shaped proximal part, and 1 lateral dorsal) (Figure 13/).

Maxilla (Figure 13g): Endite I with 6 bristles; endite II with
4 or 5 bristles; endite III with 5 bristles. Coxale with plumose
dorsal bristle. Basale with 2 short distal bristles (1 ventral, 1 at
midwidth). Exopodite broad, hirsute, with 3 bristles (proximal
and middle bristle with long marginal hairs, other bare). 1st
endopodial joint with bifurcate cutting tooth, 1 ringed
alpha-bristle with long marginal hairs, 2 ringed beta-bristles
(medial stout pectinate, lateral slender bare, about half length of
outer), and dorsal hairs forming rows. 2nd endopodial joint

with 3 slender bare ringed a-bristles, 2 small ringed b-bristles
(posterior smaller and pectinate proximally, anterior hirsute), 2
ringed c-bristles, and 3 pectinate d-bristles (posterior ringed
distally, others unringed).

Fifth Limb (Figure I3h,i): Epipodite with 33 hirsute bristles.
Anterior tooth-like process of protopodite absent. Endite I with
5 bristles; endite II with 4 short terminal bristles, 1 minute
terminal spine-like bristle, and 1 minute proximal anterior
bristle; endite III with 6 bristles (not all endite bristles shown in
Figure 13/). 1st exopodial joint: main tooth with proximal peg
with serrate margin and 5 cuspate teeth (largest tooth with 13
small cusps forming row); spinous ringed bristle proximal to
peg (Figure 13A); anterior side with 2 adjacent ringed bristles
(both with long proximal hairs, inner bristle twice length of
outer) and 1 hirsute bristle closer to epipodite (this bristle could
be on protopodite) (Figure 13/). 2nd exopodial joint with 3
pectinate unringed a-bristles, 3 pectinate b-bristles including
stout b-bristle (with long proximal spines) near inner lobe of
3rd joint (small posterior bristle unringed, others ringed)(rings
not shown in Figure 13/t), posterior c-bristle ringed, with long
proximal spines, and anterior d-bristle ringed, with long spines
on proximal half (Figure 13/). 3rd exopodial joint: inner lobe
with 3 bristles (1 short, ringed, proximal (with long proximal
and short distal spines), 1 short, unringed, pectinate, terminal,
and 1 longer ringed terminal (with short marginal spines));
outer lobe hirsute, with 2 short ringed bare bristles. 4th and 5th
joints fused, hirsute, with 3 ringed bristles (1 short with few
indistinct spines, 2 longer with short spines); low rounded node
between long and short bristles (node not shown in Figure 13/).

Sixth Limb (Figure 13;,*): With 1 small bare epipodial
bristle. Endite I with 2 small proximal medial bristles and 1
long terminal bristle (Figure 13/); endite II with 1 small
proximal medial bristle, 1 small subterminal medial bristle, and
1 long terminal bristle; endite III with 1 small medial
subterminal bristle and 2 long terminal bristles; endite IV with
1 short medial subterminal bristle and 1 long terminal bristle
(Figure 13*). End joint with 7 bristles (4 anterior separated by
space from 1 short bristle, then short space and 2 posterior
hirsute bristles) (Figure 13*); medial surface of limb hirsute;
lateral side with spines along ventral edge of end joint.

Seventh Limb (Figure 13/,/n): Each limb with 8 bristles: 2
weakly developed proximal bristles (1 on each side, without
bells), and 6 terminal (3 on each side: 2 weakly developed
without bells, and 1 with rings and 2 bells). Terminus elongate
with small peg at base and 4 terminal teeth.

Furca (Figure \3n-p): Each lamella with 8 claws; claw 2
nonarticulated, remaining claws articulated; claw 4 slightly
narrower than claw 3; claws 2 to 8 decreasing gradually in
length and width; all claws with teeth forming lateral and
medial row along posterior edges (Figure \3o,p); claw 1 with
several large distal teeth in medial row (Figure 13o); claws 1-3
with anterior hairs; claw 1 of right lamella anterior to claw 1 of
left lamella by width of claw measured at its base.
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Bellonci Organ (Figure 12/): Short, not well defined.
Eyes: Medial eye unpigmented, bare (Figure 12/). Lateral

eye about twice length of medial eye, with 13 amber-colored
ommatidia on surface and 3 small ommatidia beneath the
surface ommatidia at dorsal end of eye; largest ommatidium
placed 4th in middle row (counting from ventral end) (Figure
12/). No pigmentation between ommatidia.

Upper Lip (Figure \2k): With 2 unpaired anterior processes
and 2 pairs of posterior processes. Each anterior unpaired
process with glandular opening at tip; anterior of paired
processes bifurcate at tip, each branch with 1 or 2 glandular
openings at tip; posterior of paired processes elongate, with 4
glandular openings along posterior edge and 1 at tip.

Genitalia: Comprising 2 lobes anterior to furca (Figure Y$q)\
an oval sac on each side of body proximal to lobes interpreted
to be testes (Figure 13r).

Posterior of Body: Evenly rounded, bare.
Y-Sclerite (Figure 13/t): Typical for subfamily.
Pigmentation: None in carapace or appendages.
DESCRIPTION OF A-l FEMALE (Figure 14).—Shape of

carapace similar to that of A-l male except caudal process
marginally shorter (Figure 14a). Anteroventral edge of valve
with 17 or 18 bristles (more than on A-l male) along inner edge
lateral to transparent lamellar prolongation of selvage (Figure
\4b,c)\ teeth between anterior 2 bristles not projecting past
valve edge as on A-l male; anterior 17 or 18 teeth along edge
oblique, remainder vertical to edge (Figure I4b,c).

Infold: Bristles of rostrum, anteroventral and ventral margins
not all counted but, in general, similar to those of A-l male.
Infold of caudal process similar to that of A-l male (USNM
193655B with about 16 spines on right valve (Figure 14d), and
14 on left (Figure 14e)).

Carapace Size: USNM 193655B, length 1.24 mm, height
0.73 (smaller than A-l male).

First Antenna: Joints 1-4 and 6 similar to those of A-l male.
Sensory bristle of 5th joint with 2 slender proximal filaments
followed by 4 longer and stouter filaments, 2 short slender
filaments, and bifurcate tip (Figure 14/). 7th joint b-bristle
bare; remaining bristles of 7th joint as well as those of 8th joint
not examined in detail but, in general, similar to those of A-l
male.

Second Antenna: Protopodite and endopodite similar to

FIGURE 13 (opposite page).—Cypridina dentata (Miiller), USNM 193656, A-l
male: a, medial view of right 1st antenna (bristles of 8th joint not shown); b-d,
left 2nd antenna: b, medial view of distal comer of protopodite; c, medial view
of endopodite, anterior to right; d, bristle of 2nd exopodial joint; e, medial view
of right mandible; /, 3rd endopodial joint of mandible shown in e; g, lateral
view of exopodite and endopodite of right maxilla; h, posterior view of
exopodial joints 1 and 2 and inner lobe of joint 3 of left 5th limb; i, anterior
view of right 5th limb (not all bristles shown of endues and 1st and 2nd
exopodial joints);/ k, lateral view of right 6th limb: j , endites I, II, and III; *,
endite IV and skirt; /, m, 7th limbs; n, posterior of body; o, p, medial views of
daws 1 and 2, respectively, of left lamella of furca; q, anterior or posterior view
of both copulatory organs; r, left testis.

those of A-l male (Figure \4g). Bristle of 2nd exopodial joint
with 9 or 10 slender spines; exopodite otherwise similar to that
of A-l male.

Mandible, Maxilla, and Fifth Limb (Figure I4h): Similar to
those of A-l male.

Sixth Limb (Figure 14/): Endite I with 1 short proximal
medial bristle and 1 long spinous terminal bristle. Limb
otherwise similar to that of A-l male.

Seventh Limb (Figure 14/): Each limb with 10 bristles: 4
weakly developed proximal bristles (2 on each side, without
bells), and 6 terminal bristles (3 on each side: 2 weakly
developed without bells, and 1 with rings and 1 or 2 bells).
Terminus elongate with small peg at base and 5 terminal teeth.

Furca (Figure 14k): With 7 claws on left lamella and 8 on
right. Limb otherwise similar to that of A-l male.

Bellonci Organ (Figure 14m), Upper Lip, Posterior of Body
(Figure 14/J), Y-Sclerite (Figure 14n), and Pigmentation:
Similar to those of A-l male.

Eyes: Medial eye similar to that of A-l male (Figure 14m).
Lateral eye with 15 amber-colored ommatidia (13 on surface
and 2 beneath the surface ommatidia at dorsal end of eye)
otherwise similar to eye of A-l male (Figure 14/).

Eggs: USNM 193655B with 2 rosettes of unextruded eggs
inside of body, about 14 eggs in each rosette (Figure 14/i).

Gut Content: Fragments of copepods in gut (identified by
Thomas E. Bowman).

REMARKS.—USNM 193655A is an A-l male with append-
ages having within them the developing appendages of the next
instar (interpreted herein to be an adult male). The furca of the
A-l male has 8 claws, but the furca of the adult male within
bears 9 claws. The oldest males in the collection are interpreted
to be A-l males because of the advanced development of the
copulatory organs and testes. The oldest female in the
collection is interpreted to be an A-l instar because of the
presence of unextruded eggs as well as similarities between the
development of its appendages and those of the A-l male.
Based on ontogenetic studies of 2 new species of Cypridina
described herein, A-l instars of C. dentata are probably 5th
instars.

COMPARISONS.—The caudal processes of carapaces of
specimens in the present collection that are referred to C.
dentata appear more elongate than those of adult males of C.
dentata illustrated by Muller (1906, pi. 2: fig. 17) and Poulsen
(1962, fig. 123a, c); also, according to Poulsen (1962:265) the
bristle of the 2nd joint of the male 2nd antenna bears only 4
marginal spines, which is considerably less than the 9-11
spines reported for A-l instars described herein. Poulsen
(1962:265) gave the range of the number of anteroventral
bristles on adult carapaces as 12-14, whereas the range on A-l
instars described herein is 13-18. Some of the differences may
be attributable to the different ages of the specimens being
compared. Despite the differences I have tentatively referred
the Enewetak specimens to C. dentata.
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FlOURE 14.—Cypridina dentata (Muller), USNM 193655B, A-l female: a, complete specimen from left side
(anteroventral bristles and teeth not shown), length 1.24 mm; b, detail of anteroventral margin of left valve, from
a; c, ventral end of rostrum and anteroventral margin of right valve; d, e, inner views of caudal processes of right
and left valves, respectively;/, medial view of joints 5-8 of right 1st antenna (not all bristles of joints 7 and 8
shown); g, medial view of endopodite and distal part of protopodite of left 2nd antenna; h, posterior view of right
5th limb (only bristles of exopodial joints 1 and 2 shown); i, lateral view of left 6th limb; j , 7th limb; k, posterior
of body with left lamella of furca; /, right lateral eye; m, medial eye and Bellonci organ; n, posterior of body with
unextruded eggs.
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Cypridina spina, new species

FIGURES 15-26

Cypridina spp. Komicker, 1987b:217 (part).

ETYMOLOGY.—From the Latin spina (thorn) in reference to
the tooth-like internal spine just dorsal to the caudal process of
the right valve.

HOLOTYPE.—USNM 193610, 1 undissected adult female in
alcohol.

TYPE LOCALITY.—Enewetak lagoon (from composite sam-
ple).

PARATYPES.—Sta 039-69: USNM 158622, 1 ovigerous
female on slide and in alcohol. Midwater trawl off Bokandretok
Island: USNM 193640, 1 adult male on slide and in alcohol;
USNM 193641 A, 1 ins tar V male on slide and in alcohol;
USNM 19364IB, 2 adult females and 2 instar V females in
alcohol. Sta A, plankton trap 6, night, coral reef substrate:
USNM 193648,1 ovigerous female, 2 adult females, 1 instar V
female in alcohol. Sta B, plankton trap 7, night, coral reef
substrate: USNM 158321, 1 ovigerous female in alcohol;
USNM 193662A, 1 instar IV male on slide and in alcohol;
USNM 193662B, 1 instar II male on slide and in alcohol;
USNM 193662C, 1 adult female and 1 instar V female in
alcohol; USNM 193662D, 1 adult male in alcohol. Sta B,
plankton trap 10, night, coral reef substrate: USNM 193652A,
1 instar V male on slide and in alcohol; USNM 193652B, 5
adult females and 1 instar V male in alcohol; USNM 193652C,
1 instar IV female on slide and in alcohol; USNM 193652D, 1
instar V male on slide and in alcohol; USNM 193652E, 1 adult
male in alcohol; USNM 193652F, 1 instar V female on slide
and in alcohol. Composite sample: USNM 193613,1 instar III
male on slide and in alcohol; USNM 193657,1 instar V female
in alcohol.

DISTRIBUTION.—Enewetak Atoll.

DESCRIPTION OF ADULT FEMALE (Figures 15-18).—

Carapace elongate with convex dorsal margin (more acuminate
in dorsal half of USNM 158622 (Figure 15c) than in USNM
193610 (Figure 15a)), and slightly convex ventral margin
except in posterior part in vicinity of caudal process where
nearly straight margin sweeps upward (Figure \5a,c); maxi-
mum height at midlength; carapace surface smooth. Rostrum:
dorsal corner sharply curved, anterior margin straight or
slightly concave, inferior corner pointed in lateral view (Figure
15a,c). Caudal process elongate with broadly rounded tip
(Figure 15/,,/). Anteroventral edge of valve with about 20
well-developed teeth and 2 or 3 less-developed teeth anterior to
others; distal ends of teeth narrowly or broadly rounded (Figure

,)

Surface Bristles: Anteroventral edge of valves medial to
teeth with 5-8 bristles (USNM 158622: left valve with 6
bristles (Figure 15e), right valve with 5 (Figure 15/)). Each
valve with 2 minute protuberances (each with small terminal
bristle) on valve edge just ventral to incisur, protuberances
better developed on left valve (Figure I5d,e).

Infold (Figure I5e-k): Rostral infold with 5 bristles forming
row paralleling anterior edge of rostrum (Figure \5d,h), 2
bristles near inner end of incisur and 1 small bristle proximal to
their bases; rostral infold of right valve with 2 bristles along
dorsal margin (Figure 15h) (possibly also on left valve but
obscured); most bristles of rostral infold double; 2 or 3 small
bristles near inner end of incisur. Anteroventral infold of left
valve with fairly long double bristle near inner margin of infold
(Figure 15e). Narrow list (with anterior end on anteroventral
infold; distance of list from outer edge of infold about xh width
of infold) extending along ventral infold and broadening to
form stout sclerotized bar (bar dashed in Figure 15/,y) near
anterior end of caudal process. Anteroventral infold with 4 or 5
bristles along list and 1 or 2 small bristles between list and outer
edge of infold (Figure \5e,i). Ventral infold with 6 widely
spaced bristles just ventral to list. Posteroventral infold with
bristle (double bristle on left valve, single on right) near outer
edge, and list (with minute bristles and processes) broadening
anterior to caudal process (Figure 15g). Bar near anterior end of
caudal process covered by transparent flap with slightly uneven
posterior edge; flap bearing few minute rounded processes and
minute bristles on or near posterior edge (Figure 15/,g). Broad
infold of caudal process posterior to bar and flap with minute
pores and pointed processes (Figure 15/, j). Small sclerotized
tooth-like spine present on list of right valve dorsal to
transparent flap of list of caudal process; 2 or 3 nodes each with
small terminal papillae present anterior to inner margin of
infold anterior to caudal process (Figure 15y,jfc).

Selvage: Anterior margin of rostrum with narrow ridge of
selvage (to which lamellar prolongation is attached) set back
from valve margin (lined in Figure \5d,h); ridge with narrow
striate lamellar prolongation (not shown) extending to tip of
rostrum and apparently terminating there. Prolongation along
ventral margin of incisur very broad, striate except near smooth
outer edge; prolongation along anteroventral margin of valve
narrow, striate; prolongation broader along posteroventral
margin of valve (with inner striate part with minutely digitate
edge and broader nonstriate outer part with minute spines on
surface and near smooth outer edge), then narrowing along
ventral margin of caudal process and terminating near tip of
process.

Central Adductor Muscle Attachments (Figure 15b): Com-
prising about 23 closely packed ovoid individual attachments.

Carapace Size: USNM 158622, length 1.50 mm, height 0.75
mm. USNM 193610, length 1.48 mm, height 0.82 mm. USNM
158321, length 1.55 mm, height 0.88 mm. USNM 193641B, 2
specimens, length 1.51 mm, height 0.87 mm; length 1.55 mm,
height 0.82 mm. USNM 193648, length 1.54 mm, height 0.85
mm.

First Antenna (Figure 16a): 1st joint bare. 2nd joint with
abundant short spines forming rows on medial surface (not
shown) and along ventral margin, and longer hairs forming 2
distal rows on dorsal margin (rows extend onto lateral surface
of joint). 3rd joint with 2 bristles (short dorsal and longer
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FIGURE IS.—Cypridina spina, new species. USNM 193610, holotype, adult female: a, complete specimen from
right side (anteroventral bristles and teeth not shown), length 1.48 mm; b, central adductor muscle attachments
of left valve, anterior to left. USNM 1S8622, paratype, adult female: c, complete specimen from right side, length
1.50 nun; d-g, inner views of left valve: d, rostrum; e, anteroventral margin;/, caudal process; g, posteroventral
corner, h-k, inner view of right valve: h, rostrum; i, anteroventral margin; j , caudal process; k, detail of tooth
my.
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FIGURE 16.—Cypridina spina, new species, USNM 158622, paratype, adult female: a, medial view of left 1st
antenna; b, lateral view of endopodite and distal part of protopodite of right 2nd antenna; c, medial view of
endopodite of left 2nd antenna, anterior to right; d, medial view of left mandible; e, medial view of 3rd endopodial
joint of left mandible;/, proximal end of 7th limb with attached globular process; g, right lamella of furca; h, right
Y-sclerite and ventral end of girdle, anterior to right.
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ventral), both bare. 4th joint with 2 bare bristles (1 ventral, 1
dorsal). Sensory bristle of 5th joint with 6 long proximal
filaments and 2 short, distal, slender filaments, and bifurcate
tip; tip of bristle diaphanous, blunt. 6th joint with short bare
medial bristle. 7th joint: a-bristle bare, about same length as
bristle of 6th joint; bare b-bristle about 2h length of sensory
bristle of 5th joint; c-bristle long, about twice length of sensory
bristle of 5th joint, with about 7 marginal filaments, some with
spines. 8th joint d-bristle (tip missing on illustrated limb)
slightly longer than sensory bristle of 5th joint, bare with blunt
tip; e-bristle similar to d-bristle but shorter; f-bristle long, about
same length as c-bristle, with about 7 marginal filaments, some
with small spines; g-bristle very long, about 1h longer than
f-bristle, with about 9 marginal filaments, some with spines.

Second Antenna (Figure \6b,c): Protopodite with small
medial bristle with minute marginal spines. Endopodite
1-jointed with 4 or 5 bristles (2 or 3 small proximal, then 2
about twice length of smaller bristles (proximal of 2 slightly
stouter)), and 1 distal filament about 5 times length of smaller
bristles. Exopodite: bristle of 2nd joint short (reaching 5th
joint), with about 7 slender ventral spines; bristles of joints 3-8
with natatory hairs but no spines; 9th joint with 3 bristles (2
long with natatory hairs, 1 short dorsal bare); joints 3-8 with
slender basal spines increasing in size distally; spine of 8th
joint about half length of 9th joint; 9th joint with lateral spine
about 3A length of joint; joints 6 and 7 with indistinct minute
spines forming row along distal margin (spines possibly on
additional joints but obscured).

Mandible (Figure 16o»: Coxale endite well developed,
spinous, with 2 stout terminal spines, 1 on each side of small
triangular process; small bristle at base of endite. Basale:
ventral margin with 2 small spinous ringed a-bristles, 1 small
bare b-bristle, 2 c-bristles (proximal small, distal long spinous),
and 2 spinous d-bristles (proximal short, distal long); dorsal
margin with 3 bristles (1 distal to midlength, bare, 2 terminal
(lateral bare, medial with short spines)); spines forming rows
on medial and lateral surfaces (not shown) and along proximal
ventral margin. Exopodite reaching just past distal end of
dorsal margin of 1st endopodial joint, with hirsute terminal pad
and 2 distal bristles (distal of these stouter and shorter than
proximal). 1st endopodial joint with 4 ventral bristles (1
minute, bare, others longer, spinous and unequal). 2nd
endopodial joint: ventral margin spinous with 2 single weakly
ringed bristles (with narrow tubular tips) and terminal paired
bristles with narrow tubular tips (medial slightly longer, lateral
may be ringed); dorsal margin with 4 long spinous ringed
bristles, 2 shorter ringed bristles (1 proximal and 1 distal to
long bristles), and 4 short unringed bristles medial to the
proximal 2 of long bristles (distal of short unringed bristles
with long spines); spines along ventral margin and on medial
surface (not shown). 3rd endopodial joint with 3 equilength
claws (dorsal bare, others with proximal teeth), 1 ringed lateral
dorsal bristle with tubular tip, and 3 bristles near ventral edge,
all with tubular tips (longest bristle lateral, ringed distally, with

proximal part S-shaped, and with a few proximal ventral spines
and distal rings; longest medial bristle ringed, with slightly
bulbous base and proximal ventral spines; shortest medial
bristle minute and ringed) (Figure 16c).

Maxilla (Figures \la-e, 18a): Endite I with 7 bristles
(Figure 17a), endites II and III each with 5 bristles (Figure
176). Coxale with plumose dorsal bristle (Figure 18a). Basale
with 2 short bristles near ventral margin (not shown).
Exopodite broad, hirsute, with 3 bristles (proximal and middle
bristle with long marginal hairs, other shorter and with few
short spines) (Figure 18a). Endopodite: 1st joint with dorsal
hairs forming rows, undulate cutting tooth (Figures \lc-e,
18a), 1 ringed alpha-bristle with long marginal hairs, and 2
ringed beta-bristles (outer stout pectinate, inner slender with
few indistinct marginal spines) (Figures lie, 18a); 2nd joint
with 3 slender bare ringed a-bristles, 2 ringed spinous
b-bristles, 2 small ringed c-bristles, and 3 pectinate d-bristles
(posterior bristle ringed distally, others unringed) (Figure lie).

Fifth Limb (Figures 17/-/, 186): Epipodite with 33 or 34
bristles with long marginal hairs. Anterior tooth-like process of
protopodite absent. Endite I with 5 bristles (Figure 17/); endite
II with 4 terminal bristles, 1 minute spine-like terminal bristle,
and 1 minute proximal anterior bristle (Figure 17/J); endite III
with 7 bristles (Figure \lk) (all endite bristles shown on detail
drawings of endites (Figure \li-k) but not on Figure 17/). 1st
exopodial joint: main tooth with proximal peg with serrate
margin and 6 pectinate teeth (largest with 12 small cusps
forming row) (Figure 17/); spinous bristle proximal to peg;
anterior side with 2 adjacent ringed bristles (inner long, outer
short, both with long proximal spines) and 1 slender bristle
(with long proximal hairs) closer to epipodite (Figure 17g,h).
2nd exopodial joint with 3 pectinate a-bristles (smallest ringed;
middle bristle weakly ringed; longest unringed), 3 ringed
pectinate b-bristles (outer with long proximal spines), posterior
c-bristle with long proximal spines, and anterior d-bristle with
long spines on proximal half. 3rd exopodial joint (Figure 17m):
inner lobe with 3 bristles (1 short, ringed, proximal (with long
proximal and short distal spines), 1 unringed, bare, terminal (on
small pedestal), 1 long ringed terminal with indistinct short
marginal spines); outer lobe hirsute, with 2 ringed bare bristles.
4th and 5th exopodial joints fused, hirsute, with 3 ringed
terminal bristles (1 short bare, 2 longer with short marginal
spines) (Figure 17m).

Sixth Limb (Figure 18c): With 3 small bare epipodial bristles.
Endites I and II each with 2 small medial bristles and 1 long
terminal bristle; endite III with 2 stout terminal bristles and 1
minute bristle medial to proximal terminal bristle; endite IV
fragmented on USNM 158622. End joint with 5 bristles (2
(with bases on medial surface close to edge) with long proximal
and short distal spines followed by wide space, then 1 short
(with base on medial surface and not as close to edge as the 2
anterior bristles) with very long hairs except near bare tip,
followed by narrow space and 2 plumose bristles with bases on
edge of joint); medial surface of limb including all endites
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FIGURE 17.—Cypridina spina, new species, USNM 158622, paratype, adult female: a-e, maxilla: a, lateral view
of endite I of left limb; b, medial view of endues II and III of left limb; c, d, lateral views of cutting tooth of 1st
endopodial joints of right and left limbs, respectively; e, lateral view of distal end of left hmb; f-m, 5th limb:/,
anterior view of endues of right limb (only anterior bristles shown); g, anterior view of right limb (not all endite
bristles or bristles of exopodial joints 2-5 shown); h, anterior view of right limb showing bristles of 1 st exopodial
joint and d-bristle of 2nd exopodial joint; i-k, posterior view of endites I, II, and III of left limb, respectively; /,
posterior view of exopodial joints 1 and 2 of left limb; m, posterior view of exopodial joints 3-5 of left limb.
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FIGURE 18.—Cypridina spina, new species, USNM 158622, paratype, adult female: a, lateral view right maxilla
(endites not shown); b, posterior view of left 5 th limb; c, medial view of right 6th limb (endite IV fragmented and
not shown); d, 7th limb; e, detail of tip of 7th limb shown in d; f, right lateral eye; g, medial eye and Bellonci
organ; h, upper lip, anterior to right; i, genitalia.

hirsute; lateral surface of end joint with spines forming row
along anterior and ventral margins.

Seventh Limb (Figures 16/ \%d,e): Each limb with 7 or 8
bristles: 2 or 3 proximal (1 or 2 on each side, each with 3 bells)
and 5 terminal (3 on comb side, 2 on peg side, each with 2-5
bells). Terminal comb with 7 teeth (longest in middle; end
tooth on each side of comb short with blunt tip). Peg opposite

comb elongate, with either blunt or serrate tip. [The illustrated
limb of USNM 158622 has at its proximal end, where it had
been joined to the body, a small transparent globular process
(containing near its center a small amount of amber-colored
substance stippled in illustration) attached to the limb by a short
neck (Figure 16/). The opposite 7th limb had been broken off
some distance from the body of the ostracode and does not have
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the process, nor is it on either limb of the holotype (USNM
193610). Such a process has not been previously reported on
Myodocopa, and its relationship to the limb is unknown, but it
is probably foreign.]

Furca (Figure \6g): Each lamella with 9 claws; claw 2 fused
to lamella, remaining claws articulated; claw 3 more slender
than claw 4 but not shorter; claws 4 to 9 decreasing gradually
in width and length; all claws with slender teeth along posterior
margins (not shown); claw 1 with several fairly large distal
medial teeth (not shown); claw 1 of right lamella anterior to
claw 1 of left lamella by width of claw at its base.

Bellonci Organ (Figure 18g): Short with obtusely triangular
tip.

Eyes: Lateral eye well developed, with 15 amber-colored
ommatidia (Figure 18/); no pigment between ommatidia.
Medial eye smaller than lateral eye, unpigmented, bare (Figure

18*).
Upper Lip (Figure 18/i): With 2 unpaired anterior processes

and 2 pairs of posterior processes (anterior paired processes
about half length of most posterior paired processes).

Genitalia (Figure 18/): Sclerotized oval on each side of body
anterior to furca.

Posterior of Body: Evenly rounded, bare.
Y-Sclerite (Figure 16/i): Typical for subfamily.
Pigmentation: None in carapace or appendages.
Eggs: USNM 158622 with 8 eggs in marsupium; USNM

158321 with 4 large embryos with well-developed eyes, each
with 10 amber-colored ommatidia.

DESCRIPTION OF ADULT MALE (Figures 19,20).—Carapace
similar in shape to adult female (Figure 19a). Anteroventral
edge of valve with about 20 well-developed teeth and 2 or 3
additional less-developed teeth anterior to others (Figure \9b,
d).

Surface Bristles: Anteroventral edge of valves medial to
teeth with 5 or 6 bristles (USNM 193640: left valve with 6
bristles (Figure 19b), right valve with 5 (Figure 19a*)); each
valve with 1 or 2 minute protuberances on valve edge just
ventral to incisur (less developed than on female) (Figure

Infold (Figure 19c, e-h) and Selvage (letter s in Figure
Similar to those of female.

Carapace Size: USNM 193640, length 1.60 mm, height 0.86
mm; USNM 193652E, length 1.61 mm, height 0.86 mm.

First Antenna: Joints 1-4 similar to those of adult female.
Sensory bristle of 5th joint with 9 long proximal filaments and
2 short, distal, slender filaments, and bifurcate tip. 6th joint
with short bare medial bristle. 7th joint (Figure 20a): a-bristle
about same length as bristle of 6th joint, with few spines; length
of b-bristle about same as combined lengths of joints 3-8, with
short stout proximal branch (branch with diaphanous sucker,
minute spine just distal to sucker, and pointed tip), followed by
2 slender filaments (each with minute proximal spine and 8 or
9 minute diaphanous suckers), and then 1 minute bare
subterminal filament; c-bristle very long, about 4!/2 times
length of b-bristle, with short stout proximal branch with

diaphanous sucker much larger than that of b-bristle and
drawn-out pointed tip, followed by 1 short bare filament, 1
slender distal filament (with minute proximal spine and 7 or 8
minute diaphanous suckers), 2 slender bare diaphanous
filaments, and 4 slender diaphanous filaments with 1 proximal
spine. 8th joint: d- and e-bristles about same length or slightly
shorter than b-bristle, bare, diaphanous; f-bristle same length as
c-bristle, with 7 or more bare diaphanous filaments; g-bristle
about 3 times length of b-bristle, with 7 slender bare
diaphanous filaments, followed by 3 slender diaphanous
filaments each with proximal spine.

Second Antenna: Protopodite with distal medial bristle
(Figure 206). Endopodite 1-jointed, with 5 bristles (3 short
slender proximal followed by 2 longer (proximal of longer
bristles slightly stouter) and distal long filament with blunt tip
(filament about 4 times length of short proximal bristles))
(Figure 20b). Exopodite: 1st joint with few spines along
concave dorsal margin; bristle of 2nd joint short, reaching 5th
joint, with 6 ventral spines (3 slender followed by 2 stout and
1 slender subterminal); bristles of joints 3-8 long, with
natatory hairs but no spines; 9th joint with 3 bristles (2 long
with natatory hairs, 1 short bare dorsal); joint 8 with small
slender basal spine about xh length of 9th joint; 9th joint with
small lateral spine Qh length of 9th joint) near dorsal bristle;
spines forming row along distal margins of some joints of
female exopodite absent on male.

Mandible (Figure 20c): Dorsal margin of 2nd endopodial
joint with 3 or 4 long ringed bristles with short spines, 2 shorter
ringed bristles (1 proximal and 1 distal to long bristles) with
short marginal spines, 5-7 short unringed medial bristles (with
fairly long indistinct marginal spines) adjacent to proximal 3
long bristles. Limb otherwise similar to that of adult female.

Maxilla: Endite I with 7 or 8 bristles, endite II with 5 bristles,
endite III with 5 or 6 bristles. Precoxale and coxale with
diaphanous dorsal fringed lamina. Coxale with plumose dorsal
bristle. Basale, exopodite, and endopodite similar to those of
adult female, but cutting tooth obscured.

Fifth Limb (Figure 20o»: Epipodite with 34 bristles.
Anterior tooth of protopodite absent. Endites I—III similar to
those of adult female. 1st exopodial joint similar to that of adult
female except largest tooth of main tooth with 13 small cusps
forming row (Figure 20d). 2nd-5th exopodial joints similar to
those of adult female.

Sixth Limb: Each limb with 1 small bare epipodial bristle
(adult female with 3). Endites I and II each with 2 small
proximal medial bristles and 1 long terminal bristle; endite III
with 2 stout terminal bristles and 0 or 1 small bristle medial to
terminal bristles; endite IV with 1 small medial subterminal
bristle and 1 long terminal bristle. End joint with 8 bristles: 5
with long proximal and short distal spines, followed by 1 short
bristle (medial base set back from edge of joint) with very long
hairs except near bare tip, then narrow space and 2 plumose
bristles with bases on edge of joint. Spines and hairs on lateral
and medial sides of limb similar to those of adult female.
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FIGURE 19.—Cypridina spina, new species, USNM 193640, paratype, adult male: a, complete specimen from left
side, length 1.60 mm; b, detail of anteroventral margin of left valve, from a; c, inner view of caudal process of left
valve; d-h, right valve: d, anteroventral margin; e, inner view of anterior end; / , inner view of anteroventral
margin; g, inner view of caudal process; h, detail of upper end of list showing tooth (stippled), from g.

Seventh Limb (Figure 20f): Each limb with 3 bristles (7 or 8
on adult female), all terminal and on comb side (2 short with 4
bells (3 bells missing on 1 bristle of illustrated limb), 1 longer
with 5 bells). Terminal comb with 4 teeth (tooth on each end of
comb short straight and with marginal spines, 2 teeth in middle

of comb curved (1 about 2 times and other about 3 times length
of straight teeth)). Peg opposite comb elongate.

Furca (Figure 20g): Similar to that of adult female.
Bellonci Organ (Figure 20h): With small process at tip.
Eyes: Lateral eye (Figure 19a) and medial eye (Figure 20h)



NUMBER 505 43

FIGURE 20.—Cypridina spina, new species, USNM 193640, paratype, adult male: a, medial view of bristles of
7th joint of right 1 st antenna (only proximal parts of b- and c -bristles shown); b, medial view of endopodite and
distal part of protopodite of right 2nd antenna; c, medial view of dorsal claw and lateral ventral bristle of 3rd
endopodial joint of right mandible; d, anterior view of exopodial joints 1 and 2 of right 5th limb; e, posterior view
of 2nd exopodial joint of left 5th limb;/, tip of 7th limb; g, left lamella of furca; h, medial eye and Bellonci organ;
i, upper lip, anterior to left; / , lateral view of left copulatory organ, anterior to left.
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similar to those of adult female.
Upper Lip (Figure 20/): Similar to that of adult female.
Genitalia (Figure 20/): Lobate copulatory organ on each side

of body anterior to furea.
Posterior of Body and Y-Sclerite: Similar to those of adult

female.
Pigmentation: None in carapace or appendages.
DESCRIPTION OF INSTAR II MALE (Figure 21).—Carapace

similar in shape to that of adult, with 1 bristle on anteroventral
margin (Figure 2la,b); anteroventral margin minutely serrate
(serrations not shown on Figure).

Infold: Rostral infold with 1 or 2 bristles; 2 bristles at inner
end of incisur; 2 small bristles on anteroventral infold just
ventral to incisur. Infold of caudal process with transparent flap
along list similar to that of adult (Figure 21c). Selvage similar
to that of adult

Carapace Size: USNM 193662B, length 0.67 mm; height
0.39 mm.

First Antenna: Joints 1-3, and 6 similar to those of adult. 4th
joint with 1 short dorsal bristle and no ventral bristle (Figure
2ld). Sensory bristle of 5th joint with 2 long stout
proximal filaments, 2 short slender distal filaments, and
bifurcate tip (Figure 21e). 7th joint (Figure 21e): a-bristle
similar to bristle of 6th joint; b-bristle with short proximal
filament; c -bristle long with 4 proximal filaments, each with
small proximal spine (not shown). 8th joint (bristles not
shown): d- and e-bristles long, bare, with blunt tips; f-bristle
long with 3 filaments, each with small proximal spine; g-bristle
about xh longer than c- and f-bristles, with 4 marginal filaments
(all except proximal filament with small proximal spine).

Second Antenna: Protopodite with slender medial distal
bristle (Figure 21/). Endopodite 1-jointed with 1 small bristle
and long distal filament (Figure 21/). Exopodite 9-jointed:
bristle of 2nd joint reaching 5th joint, with 1 slender ventral
spine; bristle of 3rd joint long, with slender ventral spines along
proximal 2/3 followed by hairs, and with dorsal hairs; bristles of
joints 4-8 with natatory hairs, no spines; 9th joint with 3
bristles (dorsal bristle minute) and minute lateral spine; joints
3-8 each with minute basal spine.

Mandible: Coxale and exopodite similar to those of adult.
Basale: dorsal margin with 3 bristles (1 at midlength, 2
terminal); ventral margin with 1 ringed a-bristle, 1 small
b-bristle, 2 c-bristles (proximal small), and 1 short d-bristle. 1st
endopodial joint with 3 bristles (1 long, 1 short, 1 minute). 2nd
endopodial joint: ventral margin with single bristle and paired
terminal bristles; dorsal margin with 4 ringed bristles (proximal
about 2/3 length of following bristle; 2 distal bristles longer) and
2 short unringed bristles (with indistinct long spines) with
bases on medial side near bases of 2 proximal ringed bristles.
3rd endopodial joint similar to that of male except with 2
instead of 3 ringed bristles near ventral edge (lacks smallest of
2 medial bristles present on adult mandible).

Manila: Endite I with 7 bristles; endite II with 5 bristles
including 1 minute triangular tooth-like bristle; endite III with

5 bristles. Coxale with plumose dorsal bristle. Basale with 1
short ventral bristle. Exopodite similar to that of adult. 1st
endopodial joint with 1 spinous alpha-bristle, 2 beta-bristles
(medial long, pectinate, lateral small, peg-like) (Figure 21g);
dorsal margin of joint with spines forming rows; cutting tooth
small, rounded. 2nd endopodial joint with 3 a-bristles (anterior
bristle small nub-like), 2 b-bristles (posterior bristle small
nub-like), 1 c-bristle, and 3 pectinate d-bristles (only posterior
ringed) (Figure 2\g).

Fifth Limb: Epipodite with 25 hirsute bristles (bristles not
shown in Figure 2\k). Endite I with 3 bristles, endites II and III
each with 4 bristles. 1st exopodial joint (Figure 21 h,i): anterior
side with 1 long stout spinous bristle adjacent to 0 or 1 small
indistinct bristle; main tooth with proximal bristle, proximal
digitate peg, and 2 cuspate teeth (longest with about 11
marginal cusps). 2nd exopodial joint with total of 5 a- and
b-bristles (posterior bristle minute tooth-like; outermost bristle
with long proximal spines), posterior c-bristle, and anterior
d-bristle with long proximal spines (Figure 21 h). 3rd exopodial
joint: inner lobe with 1 minute peg-like proximal bristle and
longer ringed terminal bristle; outer lobe with 2 weakly
developed ringed terminal bristles; 4th and 5th joints fused,
with 2 terminal bristles.

Sixth Limb (Figure 21/): Hirsute, with single endite with 1
spinous terminal bristle.

Seventh Limb (Figure 2\k): Short, thumb-like.
Furca (Figure 2\k): Each lamella with 5 claws; claws 2-4

nonarticulated; claws 3 and 4 about same width at base;
armature of claws similar to that of adult.

Bellonci Organ (Figure 21/): Elongate with pointed tip.
Eyes (Figure 21/): Lateral eye well developed with 12

amber-colored ommatidia (including 2 small ommatidia at
dorsal end); area between ommatidia unpigmented. Medial eye
unpigmented, bare.

Upper Lip (Figure 21m): Similar to that of adult but posterior
of paired processes with fewer glandular processes.

Genitalia: None observed.
Posterior of Body (Figure 2\k): Evenly rounded, bare.
Y-Sclerite (Figure 2\k): Similar to that of adult.
Pigmentation: None in carapace or appendages.
DESCRIPTION OF INSTAR III MALE (Figure 22).—Shape of

carapace similar to that of adult. Anteroventral margin
minutely serrate and with 2 bristles (Figure 22a). Caudal
process narrow as on adult (Figure 22b).

Infold: Rostral infold with 2 or 3 bristles in adddition to pair
at inner end of incisur (Figure 22a). List of caudal process with
transparent flap as on adult (Figure 22b).

Selvage: Similar to that of adult.
Carapace Size: USNM 193613, length 0.75 mm; height 0.39

mm.
First Antenna: Joints 1-3 and 6 similar to those of adult. 4th

joint with minute ventral bristle and longer dorsal bristle
(Figure 22c). Sensory bristle of 5th joint with 1 short slender
proximal filament followed by 3 long stout filaments, 2 short
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a-b

FIGURE 21.—Cypridina spina, new species, USNM 193662B, paratype, instar II male: a, complete specimen
from left side, length 0.67 mm; b, ventral edge of rostrum and anteroventral margin of right valve; c, inner view
of caudal process of right valve; d, lateral view of 4th joint of right 1st antenna; e, medial view of joints 5-8 of
left 1st antenna (c-bristle of 7th joint and bristles of 8th joint not shown);/ medial view of endopodite and distal
part of protopodi te of left 2nd antenna; g, lateral view of distal end of left maxilla; h, posterior view of left 5th
limb showing bristles of exopodial joints 1 and 2 and 1 bristle of endue III; i, posterior view of proximal bristle
and teeth of 1st exopodial joint of right 5th limb; j , lateral view of left 6th limb; k, posterior of body from left side
showing outline of base of epipodite of 5th limb, 7th limb, left lamella of furca, and sclerites; /, dorsal view of left
lateral eye, medial eye and Bellonci organ; m, anterior of body showing anterior process and upper lip.



46 SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

FIGURE 22.—Cypridina spina, new species, USNM 193613, paratype, ins tar III male: a, inner view of anterior of
left valve; b, inner view of caudal process of left valve; c, medial view of 4th joint of right 1 st antenna; d, medial
view of joints 5-8 of right 1st antenna (c -bristle of 7th joint and bristles of 8th joint not shown); e, medial view
of endopodite of right 2nd antenna, anterior toward top; / , posterior view of left 5th limb (endite bristles and
bristles of exopodial joints 3-5 not shown); g, medial view of left 6th limb; h, posterior of body from left side
showing outline of base of epipodite of 5th limb, end joint of 6th limb, and 7th limb; i, left lamella of furca.
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slender filaments, and bifurcate tip (Figure 22d). 7th joint:
a-bristle similar to bristle of 6th joint; b-bristle with single
proximal filament (Figure 22d); c-bristle long with 5 marginal
filaments, some with a minute proximal spine. 8th joint: d- and
e-bristles long, bare; f-bristle same length as c-bristle, with
about 4 marginal filaments, some with a minute proximal
spine; g-bristle about lh longer than c- and f-bristles, with 5
marginal filaments, some with a minute proximal spine.

Second Antenna: Protopodite with slender distal medial
bristle. Endopodite 1-jointed with 1 short proximal bristle
followed by 1 longer bristle and 1 long distal filament (Figure
22e). Exopodite: bristle of 2nd joint just reaching 5th joint, with
1 slender ventral spine near tip; bristle of 3rd joint without
ventral spines, but with some broad spine-like ventral hairs;
bristles of joints 3-9 similar to those of adult; joints 4-8 each
with basal spine similar to that of adult; 9th joint with lateral
spine similar to that of adult

Mandible: Coxale, exopodite, and 1st endopodial joint
similar to those of adult. Except for longest d-bristle being only
about 3A length of longest c-bristle, basale similar to that of
adult. 2nd endopodial joint: ventral margin with single bristle
just distal to midlength and 2 paired terminal bristles; dorsal
margin with 4 long bristles (proximal about 2/3 length of
following bristle) and 2 short bristles with bases on medial side
near bases of proximal 2 of long bristles. 3rd endopodial joint
similar to that of adult except for lacking smaller of medial
bristles near ventral margin.

Maxilla: Coxale with hirsute dorsal bristle. Endite I with 7
bristles; endite II with 5 bristles; endite III with about 5 bristles.
Basale with short ventral bristle. Exopodite similar to that of
adult. 1st endopodial joint with 1 spinous alpha-bristle and 2
beta-bristles (lateral minute, ringed, medial long, pectinate);
dorsal margin with spines forming rows; cutting tooth elongate
with rounded tip. Except for dorsal b-bristle being minute and
peg-like, bristles of 2nd endopodial joint similar to those of
adult.

Fifth Limb (Figure 22/): Epipodite with 29 hirsute bristles
(bristles not shown in Figure 22/i). Endite I with 5 bristles;
endites II and III each with 6 bristles. 1st exopodial joint: main
tooth with proximal spinous bristle, small proximal digitate peg
followed by 3 cuspate teeth (longest with about 11 marginal
cusps forming row); anterior side with 2 adjacent bristles (inner
about twice length of outer) and 1 hirsute bristle closer to
epipodite. 2nd endopodial joint with total of 5 a- and b-bristles
(outer with long proximal and short distal hairs; 4 inner
pectinate), posterior c-bristle and anterior d-bristle with long
proximal spines. 3rd exopodial joint: inner lobe with 1
proximal and 2 terminal bristles (1 terminal bristle minute);
outer lobe with 2 terminal bristles. 4th and 5th exopodial joints
fused, with 2 terminal bristles. (Endite bristles, anterior bristles
of 1st exopodial joint, and bristles of joints 3-5 not shown in
Figure 22/.)

Sixth Limb (Figure 22g,h): With single epipodial bristle.
Endite I with 1 or 2 bristles; endite II with 3 bristles (2 small
medial and 1 long terminal); endite III with 2 long bristles and

1 small bristle between them; endite IV with 1 stout terminal
bristle. End joint (Figure 22/z): with 2 spinous bristles (with
bases on medial surface) followed by space then 1 short
spinous bristle with base on medial surface, then 2 hirsute
bristles with bases along edge of joint. Medial surface of limb
hirsute; end joint with stiff spines forming lateral row along
convex distal edge.

Seventh Limb (Figure 22/z): Elongate, bare.
Furca (Figure 22/): Each limb with 6 claws; claws 2-4

nonarticulatcd; claw 3 slightly narrower than claw 4 at base;
armature of claws similar to that of adult.

Bellonci Organ: Fragmented.
Eyes: Lateral eye with 13 amber-colored ommatidia (in-

cludes 1 very small ommatidium); small as well as large
ommatidia with suture through middle; without pigment
between ommatidia. Medial eye fragmented.

Upper Lip, Posterior of Body, and Y-Sclerite: Similar to
those of adult.

Genitalia: None observed.
Pigmentation: None in carapace or appendages.
Gut Content: USNM 193613 with abundant spines or

spicules in gut.
Sex of USNM 193613: Because of presence of filament on

b-bristle of 1st antenna, the specimen is believed to be a male.
DESCRIPTION ON INSTAR IV MALE (Figure 23).—Carapace

similar in shape to that of adult (Figure 23a). Serrate
anteroventral margin of each valve of USNM 193622A with 4
bristles.

Infold (Figure 23b,c): In general, similar to that of adult, but
infold bristles not counted; minute dorsal tooth-like spine
present on caudal process of right valve (Figure 23c).

Carapace Size: USNM 193662A, length 1.04 mm, height
0.54 mm.

First Antenna: Joints 1-4 and 6 similar to those of adult
(Figure 23d). Sensory bristle of 5th joint with 1 short slender
proximal filament followed by 5 long stout filaments, 2 short
slender filaments, and bifurcate tip (Figure 23e). 7th joint:
a-bristle slightly stouter than bristle of 6th joint; b-bristle with
2 short marginal filaments; long c-bristle with 6 marginal
filaments (all except proximal filament with 1 or 2 small
proximal spines) and bifurcate tip. 8th joint d- and e-bristles
long, bare, d-bristle longer, long f-bristle with 6 marginal
filaments, all except proximal 2 with a small proximal spine;
g-bristle longer than f- and c-bristles, tip broken off on limbs
examined, 7 filaments on remaining part, all except short
proximal filament with a small proximal spine.

Second Antenna: Protopodite with 1 distal medial bristle.
Endopodite 1-jointed, with 1 short bristle followed by 2
slightly longer bristles and long distal filament (Figure 23/).
Exopodite: bristle of 2nd joint reaching 5th joint, with 5 slender
ventral spines; bristles of joints 3-9 similar to those of adult;
joints 3-8 each with small basal spine; small lateral spine on
9th joint.

Mandible: Coxale, basale, exopodite, and 1st endopodial
joint similar to those of adult. 2nd endopodial joint: ventral
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FIGURE 23.—Cypridina spina, new species, USNM 193662A, paratype, instar
IV male: a, complete specimen from right side, length 1.04 mm; b, c, inner
views of caudal processes of left and right valves, respectively; d, medial view
of 4th joint of left 1st antenna; e, medial view of sensory bristle of 5th joint of
left 1st antenna;/, medial view of endopodite of right 2nd antenna, anterior
toward top; g, posterior view of right 5th limb (endite bristles, many a- and

b-bri sties of 2nd exopodial joint as well as bristles of exopodial joints 3-5 not
shown); h, lateral view of left 6th limb; i, tip of right 7th limb; j , left 7th limb
(terminal teeth and peg not shown) (limb not under cover slip); *, tip of left 7th
limb (limb under cover slip); /, posterior of body from right side showing
copulatory organ, Y-sclerite, and right lamella of furca; m, posterior view of
claw 1 of right lamella of furca.
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bristles similar to those of adult; dorsal margin with short
proximal bristle followed by 4 longer bristles and 2 short
bristles with bases medial to proximal 2 of long bristles. 3rd
endopodial joint similar to that of adult.

Maxilla: Endite I with 8 bristles; endites II and III each with
5 bristles. Coxale with stout hirsute dorsal bristle. Basale with
2 short bristles (1 ventral, 1 at midheight). Exopodite and
endopodite similar to those of adult.

Fifth Limb (Figure 23g): Endite I with 5 bristles; endite II
with 6 bristles (including 1 small proximal anterior bristle and
1 minute spine-like terminal bristle); endite III with 7 bristles
including 1 minute spine-like terminal bristle. 1st exopodial
joint: main tooth with proximal bristle (with long proximal
spines), 1 small digitate peg and 4 cuspate teeth (largest with 11
or 12 small marginal cusps forming row); anterior side with 2
adjacent bristles (inner long, outer short, both with long
proximal spines) and 1 bristle (with long proximal hairs) closer
to epipodite (could be on protopodite). 2nd exopodial joint with
total of 6 a- and b-bristles (labeled a-b bristles in Figure 23g
and only 3 of the 6 shown) (outer bristle with long proximal
spines and distally pectinate, others pectinate), posterior
c-bristle and anterior d-bristle with long proximal spines. 3rd
exopodial joint similar to that of adult female except unringed
bristle of inner lobe not on pedestal. 4th and 5th exopodial
joints fused, with 2 ringed terminal bristles with short spines.
(Endite bristles, anterior bristles of exopodial joint 1 and
bristles of exopodial joints 3-5 not shown.)

Sixth Limb (Figure 23A): With 1 bare epipodial bristle.
Endite I with 1 small medial bristle and 1 long terminal bristle;
endite II with 2 small medial bristles and 1 long terminal
bristle; endite III with 2 long terminal bristles and 1 small
bristle between them; endite IV with 1 small medial bristle and
1 long terminal bristle. End joint with 3 anterior bristles (with
long proximal and short distal spines) followed by wide space,
1 short bristle (with base on medial side set back from edge and
with long hairs except at bare tip), and 2 broad hirsute bristles
with bases on edge. Medial side of limb hirsute; lateral side
with stiff spines along convex edge of end joint but not along
posterior edge. On end joint of right limb of USNM 193662A
posterior of the 3 spinous anterior bristles with base at
midwidth of joint.

Seventh Limb (Figure 23i-k): Elongate without proximal
bristles, with 1 bare, diaphanous, pointed, terminal bristle.
Terminus with 2 weakly developed terminal teeth and a weakly
developed proximal peg on side opposite base of bristle. Right
limb of USNM 193662A slightly broader than left.

Furca (Figure 23/,m): Each lamella with 7 claws; claws 2
and 4 nonarticulated; claw 4 slightly broader than claw 3.
Armature of claws similar to that of adult (Figure 23m).

Bellonci Organ and Medial Eye: Fragmented during
dissection.

Lateral Eye (Figure 23a): Well developed with 12 large and
3 small amber-colored ommatidia; area between ommatidia
unpigmented.

Upper Lip: Similar to that of adult.

Genitalia (Figure 23/): Small lobe on each side of body
anterior to furca.

Posterior of Body and Y-Sclerite: Similar to those of adult.
Pigmentation: None in carapace or appendages.
DESCRIPTION OF INSTAR IV FEMALE (Figure 24).—Carapace

similar to that of instar IV male but posterodorsal corner of
USNM 193652c with greater slope (Figure 24a,b).

Carapace Size: USNM 193652C, length 0.96 mm, height
0.54 mm.

First Antenna: Joints 1-4 and 6 similar to those of instar IV
male except for having shorter ventral bristle on 4th joint
(Figure 24c). Sensory bristle of 5th joint similar to that of instar
IV male. 7th joint: a-bristle slightly stouter than bristle of 6th
joint; b-bristle bare; c-bristle long, with 6 filaments (most with
proximal spine) and bifurcate tip. 8th joint: d- and e-bristles
bare; f-bristle broken off near midlength, with 5 filaments on
remaining part, some with a proximal spine; g-bristle very long,
with 6 filaments.

Second Antenna: Protopodite and endopodite similar to
those of instar IV male. Exopodite: bristle of 2nd joint just
reaching 4th joint; otherwise similar to that of instar IV male.

Mandible: Coxale, basale, exopodite, and 1st endopodial
joint similar to those of instar IV male. 2nd endopodial joint
differs from that of instar IV male in having very small
proximal bristle (length of bristle equal to its width) on dorsal
margin. 3rd endopodial joint differs from that of instar IV male
in lacking smallest medial bristle in ventral group.

Maxilla: Endite I with 7 bristles; endites II and III each with
5 bristles. Coxale, basale, exopodite, and endopodite similar to
those of instar IV male.

Fifth Limb (Figure 24d,e): Endite I with bristles missing
from specimen examined; endites II and III with about 5 and 7
bristles, respectivly. 1st exopodial joint similar to that of instar
IV male. 2nd exopodial joint of USNM 193652C with total of
5 a- and b-bristles on left limb and only 4 on right limb (right
limb lacking bristle (with long proximal spines) on left limb
near inner lobe of 3rd exopodial joint, probably aberrancy).
Exopodial joints 3-5 similar to those of instar IV male. (Endite
bristles and anterior bristles of exopodial joints 1 and 3-5 not
shown.)

Sixth Limb: Endite bristles not counted but appear similar to
those of instar IV male. End joint with 6 bristles similar to those
of instar IV male.

Seventh Limb (Figure 24/i,/): Except for terminal bristle
being shorter, limb similar to that of instar IV male.

Furca (Figure 24g), Upper Lip, Posterior of Body, and
Y-Sclerite (Figure 24/i): Similar to those of instar IV male.

Bellonci Organ: Fragmented.
Eyes: Medial eye similar to that of adult. Lateral eye with

same number of ommatidia as that of instar IV male (all
ommatidia not shown in Figure 24a).

Genitalia: Small lobe on each side of body anterior to furca
may be related to genitalia.

Eggs (Figure 24/i): A cluster of about 12 small ovoids are
interpreted to be eggs. (Eggs in A-2 females have not been
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FIOURE 24.—Cypridina spina, new species, USNM 193652C, paratype, instar IV female: a, complete specimen
from right side, length 0.96 mm; b, detail from a; c, medial view of 4th joint of right 1st antenna; d, e, posterior
views of right and left 5th limbs, respectively (bristles of endites and exopodial joints 3-5 not shown); / , tip of
7th limb; g, right lamella of furca; h, posterior of body from left side showing internal ovoids (possibly eggs), 7th
limb, base of furca, and internal sclcritcs.

reported previously in myodocopids.)
Gut Content: USNM 193652C with crustacean fragments in

gut.
DESCRIPTION OF INSTAR V MALE (Figure 25).—Carapace

similar to that of adult male (Figure 25a). Serrate anteroventral
margin of right valve of USNM 193641A with 5 bristles, left
valve with 4.

Infold: In general, similar to that of adult female, but infold
bristles not counted. Dorsal spine-like tooth present on caudal
process of adult right valves indistinct on USNM 193641 A.

Carapace Size: USNM 193641A, length 1.37 mm, height

0.69 mm; USNM 193652B, length 1.38 mm, height 0.73 mm;
USNM 193652D, length 1.20 mm, height 0.78 mm.

First Antenna: Joints 1-4 similar to those of adult male.
Sensory bristle of 5th joint with 1 slender proximal filament
followed by 7 stouter filaments (distal 4 stouter than others), 2
short slender distal filaments, and bifurcate tip. 6th joint with
short medial bristle. 7th joint a-bristle similar to bristle of 6th
joint; b-bristle about same length as combined lengths of joints
5-8, with 4 small proximal filaments; c-bristle about twice
length of sensory bristle of 5th joint, with 8 marginal filaments,
most with a small proximal spine. 8th joint: d- and e-bristles
long, bare; f-bristle about same length as c-bristle, with 7
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FIGURE 25.—Cypridina spina, new species. USNM 193641A, paratype, instar V male: a, complete specimen
from left side showing internal copulatory organs, length 1.37 mm; b, lateral view of endopodite of right 2nd
antenna, anterior toward top; c, lateral view of cutting tooth and beta-bristles of 1st endopodial joint of right
maxilla; d, tip of 7th limb; e, opposite 7th limb;/, tip of 7th limb shown in e; g, right copulatory organ and lamella
of furea; A, claws 2-8 of left lamella of furca (claw 3 broken off); i, medial eye and Bellonci organ; j , right lateral
eye; k, upper lip, anterior to left USNM 193652D, paratype, instar V male: /, tip of 7th limb.



52 SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

filaments, most with a small proximal spine; g-bristle about !/3
longer than f-bristle, with 9 filaments, most with a small
proximal spine.

Second Antenna: Protopodite similar to that of adult male.
Endopodite with 2 short proximal bristles followed by 2 longer
bristles and distal long filament with blunt tip (Figure 25b).
Exopodite: joint 1 with few indistinct spines along concave
margin; bristle of 2nd joint just reaching 5th joint, with 4
ventral spines; bristles of joints 3-8 with natatory hairs, no
spines; joints 3-8 with slender basal spine increasing in length
on distal joints; spine of 8th joint about 2/3 length of 9th joint;
9th joint with lateral spine about half length of joint. Limb
otherwise similar to that of adult male.

Mandible: Coxale, basale, exopodite, and 1st and 3rd
endopodial joints similar to those of adult male. Dorsal margin
of 2nd endopodial joint with 1 short proximal bristle followed
by 4 long bristles (all with short marginal spines) and 2 small
spinous bristles with bases medial to proximal 2 of long
bristles.

Maxilla: Endites, coxale, exopodite, and endopodite (Figure
25c) similar to those of adult female.

Fifth Limb: Epipodite with 31 bristles. Endite I with 5
bristles, endite II with 6 bristles, endite III with 7 bristles. Main
tooth of 1st exopodial joint with spinous bristle, proximal peg,
and 5 cuspate teeth. Otherwise, exopodite similar to that of
adult male.

Sixth Limb: Each limb with 1 bare epipodial bristle. Endites
I to IV similar to those of adult male. End Joint with 7 bristles:
4 bristles (with long proximal and short distal spines) followed
by 1 short bristle (with base on medial side and set back from
edge of joint) with long hairs except near bare tip, then narrow
space and 2 plumose bristles with bases on edge of joint.

Seventh Limb: USNM 193641A (Figure 25d-f): each limb
stouter in proximal 73, with 3 bare diaphanous pointed bristles
(1 proximal and 2 terminal), all on comb side; longest terminal
bristle with indistinct rings. Terminal comb with 3 bare straight
teeth (middle longer); elongate peg opposite and proximal to
comb. USNM 193652A (Figure 25/) differs from limb of
USNM 193641A in not having proximal bristle and in having
3 instead of 2 terminal bristles.

Furca: Each lamella with 8 claws; claw 2 nonarticulated;
claw 4 either articulated or nonarticulated (claw 4 of right
lamella of USNM 193641A nonarticulated (Figure 25g), but
that of left lamella articulated (Figure 25/i)); base of claw 3
about same width, or very slightly narrower, than base of claw
4. Armature of claws similar to that of adult female.

Bellonci Organ (Figure 25/): Similar to that of adult male.
Eyes: Lateral eye well developed, with 15 amber-colored

ommatidia (Figure 25;) (not all ommatidia shown in Figure
25a); amber color between ommatidia. Medial eye amber
colored, bare (Figure 25/).

Upper Lip (Figure 25k): Similar to that of adult
Genitalia (Figure 25g): Well-developed lobe on each side of

body anterior to furca.

Posterior of Body and Y-Sclerite: Similar to those of adult
female.

Pigmentation: None in carapace or appendages.
Gut Content: USNM 193641A with copepod fragments in

gut.
DESCRIPTION OF INSTAR V FEMALE (Figure 26).—Carapace

similar in shape to that of adult (Figure 26a); anteroventral
margin serrate and with 5 bristles.

Infold: Infold of caudal process with transparent flap
extending from bar of list similar to that of adult; remaining
parts of infold not examined in detail.

Carapace Size: USNM 193652F, length 1.11 mm, height
0.66 mm. USNM 193641B, 2 specimens, length 1.17 mm,
height 0.69 mm; length 1.17 mm, height 0.64 mm.

First Antenna: Joints 1-4 and 6 similar to those of adult.
Sensory bristle of 5th joint with 1 short proximal filament
followed by 5 long stout filaments, 2 short slender filaments,
and bifurcate tip (Figure 26b). 7th joint: a-bristle slightly longer
than bristle of 6th joint; b-bristle bare; c-bristle long and with
filaments. 8th joint: d- and e-bristles long, bare; f-bristle similar
to c-bristle; g-bristle about xh longer than c- and f- bristles and
with filaments.

Second Antenna (Figure 26c), Mandible, and Maxilla:
Similar to those of instar V male.

Fifth Limb: Endites I and II fragmented; endite III with 7
bristles. Exopodite similar to that of instar V male (Figure 26d).

Sixth Limb (Figure 26>): With 2 epipodial bristles. Endites I
and II each with 2 small proximal medial bristles and 1 long
terminal bristle; endite III with 3 terminal bristles (2 long, 1
short, latter either between long bristles or to one side); endite
IV with 2 bristles (1 short medial and 1 long terminal). End
joint of left limb of USNM 193652F with 3 spinous bristles
followed by space, then 2 short bristles (anterior peg-like) with
bases medial and set back from edge of joint, then 2 long
hirsute bristles with bases on edge; on right limb of USNM
193652F small peg-like bristle set close to anterior bristles and
followed by space and then 3 posterior bristles.

Seventh Limb (Figure 26f,g): Each limb with 7 pointed
diaphanous bristles: 2 proximal (1 on each side) and 5 terminal
(2 on peg side, 3 on comb side). Terminus with comb of 3
pointed teeth and proximal elongate peg.

Furca: Each lamella with 8 claws; claw 2 nonarticulated;
claw 4 either nonarticulated (Figure 26/) or articulated (Figure
26h); claw 4 slightly stouter at base than claw 3. Armature of
claws similar to that of adulL

Bellonci Organ (Figure 26/), Upper Lip, Posterior of Body,
and y-Sclerite: Similar to those of adult.

Eyes: Medial eye similar to that of adult (Figure 26/). Lateral
eye with 15 amber-colored ommatidia (including 2 small dorsal
ommatidia medial to larger ommatidia) (Figure 26a); no
pigmentation between ommatidia.

Genitalia: Not evident.
Pigmentation: None on carapace or appendages.
Eggs: USNM 193652F with about 11 small unextruded eggs
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FIGURE 26.—Cypridina spina, new species, USNM 193652F, paratype, instar V female: a, complete specimen
from right side, length 1.11 mm; b, medial view of tip of left 1st antenna (c -bristle of 7th joint and no bristles of
8th joint shown); c, medial view of endopodite and distal part of protopodite of left 2nd antenna; d, posterior view
of main tooth and proximal bristle of 1st exopodial joint of left 5th limb; e, medial view of left 6th limb;/, g, 7th
limbs; h, i, left and right lamellae of furca, respectively (teeth not shown); j , medial eye and Bellonci organ.
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on each side of body.
COMPARISONS.—In lateral view the carapace of C. spina

resembles that of C. inermis in having a narrow caudal process.
In the female C. inermis described by Poulsen (1962:264), the
list of the caudal process of the right valve is narrow with a
dense row of minute teeth, and does not have the flap present on
the list of the caudal process of C. spina. The female C. inermis
described by Poulsen also has 6 terminal bristles on the 7th
limb, not 5 as on C. spina, but this could be the result of
intraspecific variability. The female described by Miiller (1906,
pi. 2: fig. 8) bears 4 bristles on the endopodite of the 2nd
antenna, not 5 or 6 as on C. spina. C. spina differs from C.
acuminata and C. natans in having the 2nd furcal claw
nonarticulated, from C. serrata in having the 3rd furcal claw of
the female articulated, from C. dentata and C. americana in
having the 4th furcal claw stouter than the 3rd, from C.
multipilosa and C. sinuosa in not having inward pointing
spines on the bulge ventral to the incisur, from C. amphiacan-
tha in having minute teeth along the anteroventral margin of
each valve, from C. nana in being much larger and in having a
longer caudal process, and from C. hesperida in not having a
notch on each valve just dorsal to the caudal process. Because
many species previously referred to Cypridina are incom-
pletely described, they could not be compared with C. spina.

The right valve of C. spina has a small tooth-like spine near
the dorsal end of the caudal process, but because of its small
size, it is quite possible that the spine has been overlooked on
some previously described species. Its possible importance as
a specific character for discriminating species must await study
of other species.

In his diagnosis of the genus Cypridina, which is based on a
limited number of species (8), Poulsen (1962:255) states the
following concerning the b- and c-bristles of the male 1st
antenna: "the proximal sucker of the b- and c-bristles is rather
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small, on the b-bristle follow 2 long slender filaments with 2-4
small suckers distally; on the c-bristle filament no. 2 is short
and bare, no. 3 is long and slender with 2-4 small suckers." On
the male C. spina the 2 slender filaments of the b-bristle bear 8
or 9 small suckers, and the slender filament of the c-bristle
bears 7 or 8 small suckers. The number of small suckers on
filaments of the the b- and c-bristles of males of 11 species of
Cypridina is given in Table 4.

ONTOGENY AND SEXUAL DIMORPHISM (Table 5).—C. spina
has 5 juvenile instars but only the last 4 are in the present
collection. In his diagnosis of the genus Cypridina Poulsen
(1962:255) stated that the b-bristle of the female 1st antenna is
without filaments. In the present study the presence or absence
of filaments on the b-bristle was used to identify the sex of
juveniles. The method probably would not hold for 1st instars,
which probably lack filaments on the b-bristle of both sexes.
The shape of the carapace of juveniles and adults of both sexes
are similar. The number of bristles along the anteroventral
margin of the carapace increases gradually from 1 on instar II
to 5-8 on the adult.

First Antenna (Table 5): Except for the ventral margin of the
4th joint, the number of bristles on joints of the 1st antenna are
constant for instar II and later stages. A ventral bristle is absent
on the 4th joint of instar II and is present on later stages. The
number of filaments on the sensory bristle of the 5th joint
increases from 4 on instar II to 8 on the adult female and 11 on
the adult male. The number of filaments on the c-bristle of the
7th joint, and the f- and g-bristles of the 8th joint also increases
on each succeeding stage. The b- and c-bristles of the adult
male bear suckers.

Second Antenna (Table 5): The protopodite bears 1 distal
medial bristle on all instars. The exopodite of all instars bears
a single bristle on joints 2-8, and 3 bristles on the 9th joint; all
except the bristle of the 2nd joint and the short dorsal bristle of

TABLE 4.—Number of small suckers on filaments of the b- and c-bristles of the first antenna of males of 11

species of Cypridina.

Species

C. spina Komi eke r, n. sp.

C. spinula Komicker, n. sp.

C. serrata affirmans Skogsberg, 1920

C. acuminata (Mullcr, 1906)

C. natans (Miiller, 1906)

C. sinuosa (Miiller, 1906)

C. inermis (Miiller, 1906)

C. dentata (Miiller, 1906)

C. multipilosa Poulsen, 1962

C. nana Poulsen, 1962

C. americana (Muller, 1890)

b-bristle

8or9

5or6

5

4

4

4

4

2or3

3

3

5or6

c-bristle

7or8

4

3

4

4

4

4

3

2

3

5

Source

herein

herein

Skogsberg (1920:320)

Poulsen (1962:258)

Poulsen (1962:262)

Poulsen (1962:262)

Poulsen (1962:264)

Poulsen (1962:265)

Poulsen (1962:266)

Poulsen (1962:269)

Komicker (1987a:176)
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TABLE 5.—Distribution of selected characters on instars of Cypridina spina (F = female, M = male; d = dorsal,
v = ventral; nd = no data).

Character

Carapace:
average length (mm)
Anteroventral bristles

First Antenna
1st joint: bristles

2nd joint: bristles
3rd joint: bristles (v/d)
4th joint: bristles (v/d)
5th joint: filaments of sensory bristle
6th joint: bristles
7th joint: bristles
8th joint: bristles

Second Antenna
Endopodite: bristles and filament

Exopodite, 9th joint: bristles

Mandible
Basale:

a-bri sties
b-bristles
c-bristles
d-bristles
Dorsal margin bristles

Exopodite: bristles
1st endopodial joint: bristles
2nd endopodial joint: bristles (v/d)
3rd endopodial joint: bristles + claws

Maxilla
Endites I + II + III: bristles
Coxale: bristles
Basale: bristles
Exopodite: bristles
1st endopodial joint

alpha-bristles
beta-bristles

2nd endopodial joint
a-bristles
b-bristles
c-bristles
d-bristles

Fifth Limb
Endites I + II + III: bristles
1st exopodial joint; Main tooth

Proximal bristle
Proximal peg
Pectinate teeth

1st exopodial joint; Anterior bristles
2nd exopodial joint

a- + b-bristles
c- + d-bristles

3rd exopodial joint
Inner lobe/outer lobe: bristles

4th + 5th exopodial joints: bristles

Sixth l imb
Epipodite: bristles

II

M

0.67
1

0
0

1/1
0/1
4
1
3
4

2
3

1
1
2
1
3
2
3

3/6
6

17
1
1
3

1
2

3
2
1
3

11

1
1
2

1-2

5
2

2/2
2

0

III

M

0.75
2

0
0

1/1
1/1
6
1
3
4

3
3

2
1
2
2
3
2
4

3/6
6

17
1
1
3

1
2

3
1
2
3

17

1
1
3
3

5
2

3/2
2

1

Instar

IV

M

1.04
4

0
0

1/1
1/1
8
1
3
4

4
3

2
1
2
2
3
2
4

4/7
7

18
1
2
3

1
2

3
2
2
3

18

1
1
4
3

6
2

3/2

2

1

F

0.%
4

0
0

1/1
1/1
8
1
3
4

4
3

2
1
2
2
3
2
4

4/7
6

17
1
2
3

1
2

3
2
2
3

nd

1
1
4
3

5
2

3/2

2

1

V

M

1.3
4-5

0
0

1/1
1/1
10
1
3
4

5
3

2
1
2
2
3
2
4

4/7
7

17
1
2
3

1
2

3
2
2
3

18

1
1
5
3

6
2

3/2

3

I

F

1.2
5

0
0

1/1
1/1
8
1
3
4

5
3

2
1
2
2
3
2
4

4/7
7

17
1
2
3

1
2

3
2
2
3

nd

1
1
5
3

6
2

3/2

3

2

Adult

M

1.6
5-6

0
0

1/1
1/1
11
1
3*
4

6
3

2
1
2
2
3
2
4

4/12
7

18
1
2
3

1
2

3
2
2
3

18

1
1
6
3

6
2

3/2

3

1

F

1.5
5-8

0
0

1/1
1/1
8
1
3
4

5-6
3

2
1
2
2
3
2
4

4/10
7

17
1
2
3

1
2

3
2
2
3

18

1
1
6
3

6
2

3/2

3

3
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Endues I + II + III + IV: bristles
End joint: bristles

Seventh Limb: bristles

Furca
Claws (total)
Claws (nonarticulated)

Lateral eyes: ommatidia

II

M

1
0

0

5
3

12

TABLE 5.—Continued.

Ill

M

8-9
5

0

6
3

13

Instar

rv
M

10
6

1

7
2

15

F

10
6

1

7
2

15

V

M

11
7

3

8
1-2

15

F

11
7

7

8
1-2

15

M

11
8

3

9
1

15

Adult

F

nd
5

7-8

9
1

15

*b- and c -bristles bearing suckers.

the 9th joint bear natatory hairs. Basal spines are present on
some exopodial joints and the endopodite is single-jointed on
all instars. The endopodite bears 1 bristle and 1 filament (the
filament is listed as a bristle in Table 5) on instar II and adds an
additional bristle on each succeeding stage (the adult generally
has 5 bristles and 1 filament, but the 5th bristle is lacking on
some limbs).

Mandible (Table 5): The coxale is similar on all stages.
Except for having only 1 a-bristle and 1 d-bristle on instar II,
the basale is similar on all stages. (Of interest is that the
d-bristle missing on instar II is the long bristle.) The exopodite
is similar on all stages. The 1st endopodial joint bears 3 ventral
bristles on instar II and 4 on later instars. The 2nd endopodial
joint is without one of the single ventral bristles on instars II
and III. The number of dorsal bristles on the 2nd joint increases
from 6 on instar II to 10-12 on the adult. The 3rd endopodial
joint bears 3 claws on all stages, but on instars II and III and
female instar IV the joint is lacking 1 of the 4 bristles on later
stages.

Maxilla (Table 5): The total number of bristles on endites
I—III remains fairly constant on all stages. One of the 2 basale
bristles is absent on instars II and III. Except for lacking a
c -bristle on instar II, the endopodite has the same number of
bristles on all stages. The exopodite is similar on all stages.

Fifth Limb (Table 5): The number of endite bristles are about
the same for instars III to the adult; instar II has fewer endite
bristles but only 1 limb was available and some bristles of
endite I could have been missing. The main tooth of the 1st
exopodial joint of instar II has 2 cuspate teeth, and 1 tooth is
added on each succeeding stage; the adult has 6 cuspate teeth.
The 1st exopodial joint has 1 or 2 anterior bristles on instar II
and 3 bristles on later stages. The inner lobe of the 3rd
exopodial joint of instar II bears only 2 of the 3 bristles present
on later stages. The fused 4th and 5th exopodial joints bear 2
bristles on instars II-IV and 3 on later instars and adults.

Sixth Limb (Table 5): This limb on instar II bears only 1
bristle, which is on an endite. Later stages bear many bristles.
The adult female has 3 epipodial bristles, whereas, the adult

male has only 1.
Seventh limb (Table 5): The 7th limb of instar II is short,

thumb-like, and bare. On instar III it is more elongate but
remains bare. The male and female limbs of instar IV bear 1
diaphanous terminal bristle without bells, and 2 weakly
developed terminal teeth. On instar V the male limb bears 3
diaphanous bristles, and the female 7, all without bells; limbs of
both sexes have 3 terminal teeth. The adult male limb bears 3
bristles with bells, and 4 terminal teeth, and the adult female
limb bears 7 or 8 bristles with bells, and 7 terminal teeth.

Furca (Table 5): Each lamella of the furca of instar II bears
5 claws and 1 claw is added on each succeeding stage; the adult
has 9 claws. Each lamella of instars II and III have claws 2, 3,
and 4 nonarticulated. On instar IV only claws 2 and 4 are
nonarticulated. On instar V claw 2 is nonarticulated and claw 4
may or may not be nonarticulated (on some specimens the claw
is articulated on one lamella and nonarticulated on the other).
On the adult only claw 2 in nonarticulated.

Bellonci Organ, Upper Lip, and Y-Sclerite: Similar on all
stages.

Lateral Eye (Table 5): Well developed and with 12
ommatidia on instar II, 13 on instar III, and 15 ommatidia on
succeeding instars and adults. Relative size of male and female
eyes not studied.

Genitalia: The male copulatory organ is well defined on
instar V and the adult, and is represented by a small lobe on
instar IV. The female genitalia well defined only in the adult.

Posterior of Body: Evenly rounded and bare on all instars
and adults.

Cypridina spinula, new species

FIGURES 27-35

Cypridina spp. Komicker, 1987b:217 (part).

ETYMOLOGY.—From the Latin spinula (small thorn) in
reference to the many spines on the list of the caudal process.

HOLOTYPE.—USNM 193611,1 adult female in alcohol.
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TYPE LOCALITY.—Enewetak lagoon (holotype from com-
posite sample).

PARATYPES.—Enewetak lagoon: Midwater trawl off Bokan-
dretok Island: USNM 193642, 1 adult male on slide and in
alcohol; USNM 193643, 2 ovigerous females and 1 adult
female with large unextmded eggs, plus 9 specimens, mostly
juveniles, all specimens in alcohol. Sta A, plankton trap 6,
night, sand substrate: USNM 158323, 1 ovigerous female on
slide and in alcohol; USNM 193651 A, 1 adult male and 1 adult
female in alcohol; USNM 19365IB, 1 instar II male on slide
and in alcohol; USNM 193651C, 1 instar V female on slide and
in alcohol; USNM 19365ID, 1 instar IV female on 2 slides and
in alcohol; USNM 193651E, 1 instar III male on slide and in
alcohol; USNM 193651F, 1 embryo (lost); USNM 193651G, 1
embryo in alcohol; USNM 193651H, 1 instar II male on slide
and in alcohol; USNM 193651J, 1 instar II female in alcohol;
USNM 193651K, 1 instar II male in alcohol. Sta B, plankton
trap 1, night, coral rubble substrate: USNM 193659, 1 adult
male, 1 adult female, and 2 juveniles in alcohol. Composite
sample, USNM 193612A, 1 instar II male on slide and in
alcohol; USNM 193612B, 1 instar II female on slide and in
alcohol; USNM 193614, 1 instar V female in alcohol.

DISTRIBUTION.—Enewetak Atoll.
DESCRIPTION OF ADULT FEMALE (Figures 27-29).—

Carapace elongate with convex dorsal and ventral margins
(Figure 27a). Rostrum: dorsal corner sharply curved in lateral
view (Figure 27a), more rounded in medial view (Figure 27c),
with 6 slightly overlapping crenulations along edge (Figure
27c); anterior margin concave, inferior corner pointed. Caudal
process relatively narrow, height at anterior end equal to about
half of valve height, with tip broadly rounded (Figure 21b,e).
Carapace surface with indistinct scalloping not visible on all
specimens.

Surface Bristles: Anteroventral margin without bristles
along inner edge, but with 3 small bristles with bases on lateral
surface of valve just proximal to valve edge and extending
ventrally past valve edge (Figure 27d shows bristles as seen
through shell); about 10 additional small thread-like lateral
bristles form row along ventral margin just within valve edge;
additional slender bristles form row proximal to the row closer
to valve edge (Figure 21 d). Left valve with 3 bristles forming
row just dorsal to caudal process (Figure 21b). Dorsal corner of
rostrum with 3 or 4 small bristles (Figure 27c); outer surface of
rostrum with about 6 short thread-like bristles. Outer surface of
caudal process with several small thread-like bristles.

Infold: Rostral infold with 8 or 9 double bristles forming row
paralleling anterior margin (on right valve 1 additional bristle
near dorsal margin), 3 single bristles along oblique list, 2
bristles near inner end of incisur, and 1 small bristle proximal
to their bases (Figure 27c); 2 additional small bristles near inner
end of incisur. Narrow list with anterior end on anteroventral
infold (Figure 21d) (distance of list from outer edge of infold
about */4 width of infold) extending along ventral infold and
broadening to form stout sclerotized bar along anterior end of

caudal process. Double bristle present just anterior to anterior
end of list (only socket of this bristle present on right valve)
(Figure 27a1). Anteroventral infold with 4 or 5 bristles along list
(Figure 27d); 2 or 3 additional bristles along ventral list
anterior to midlength of valves. Posteroventral infold with
bristle just anterior to caudal process, and list with 2 or 3
minute bristles and processes (Figure 21b); bar forming list
along anterior end of caudal process covered by broad stiff flap
with 34 stout spines along posterior edge on right valve (Figure
27e), and 38 much smaller spines on left valve (Figure 21b);
about 8 small pores, some bearing minute points, present on
stiff flap just proximal to posterior spines; right valve with
about 15 stout bristles below stiff flap (bristles without rigidity
of posterior spines of flap); no bristles below flap of left valve;
caudal "pocket" posterior to stiff flap with about 47 small-to-
large bristles on right valve and about 65 small bristles on left
valve. 5 small pores present along outer edge of infold of
caudal process (Figure 27e). Small sclerotized tooth present on
each valve, just dorsal to bar of caudal process (Figure 21b,e).

Selvage: Anterior margin of rostrum with narrow proximal
ridge of selvage (to which lamellar prolongation is attached) set
back a considerable distance from valve margin and more
concave than margin (Figure 27c); the ridge with narrow striate
lamellar prolongation with smooth outer edge (Figure 27/);
similar lamellar prolongation along dorsal margin of rostrum;
selvage appearing to terminate at ventral tip of rostrum but
actually continuing as narrow indistinct prolongation along
dorsal margin of incisur. Lamellar prolongation along ventral
margin of incisur very broad and with widely spaced striations
and minute surface pustules on part near inner end of incisur
(Figure 27/); lamellar prolongation along anteroventral margin
of valve narrow, weakly striate, and with smooth outer edge;
prolongation along ventral margin of valve narrow, weakly
striate except near outer edge, and with minute spines along
outer edge (Figure 21g); lamellar prolongation along pos-
teroventral margin of valve without spines along outer edge but
with inner segment about 2fa width of selvage; inner segment
striate and with serrate edge (Figure 21h); lamellar prolonga-
tion terminating on posteroventral margin of valve near
posterior end of caudal process. Selvage absent along posterior
end of caudal process and posterior margin of valve dorsal to
caudal process.

Central Adductor Muscle Attachments: Comprising about 23
closely packed ovoid attachments in area indicated in Figure
27a.

Carapace Size: USNM 158323, length 1.48 mm, height 0.81
mm. USNM 193611, length 1.53 mm, height 0.83 mm. USNM
193643, 3 specimens: length 1.48 mm, height 0.82 mm; length
1.51 mm, height 0.89 mm; length 1.47 mm, height 0.81 mm.

First Antenna (Figure 28a): 1st joint bare. 2nd joint with
abundant short spines forming rows on medial surface and
along ventral and dorsal margins. 3rd joint with 2 bristles
(shorter dorsal bristle bare, longer ventral bristle spinous). 4th
joint with 2 bristles (dorsal bristle bare, ventral bristle longer,
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FIGURE 27.—Cypridina spinula, new species, USNM 158323, paratype, adult female: a, complete specimen from
left side, length 1.48 mm; b, inner view of caudal process of left valve; c, inner view of rostrum of right valve;
d-h, right valve: d, inner view of antcroventral margin; e, inner view of caudal process;/, inner view of lamellar
prolongation of selvage in vicinity of rostrum and incisur, g, h, inner views valve showing lamellar prolongation
of selvage along ventral margin at midlength and posteroventral margin, respectively.
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FIGURE 28.—Cypridina spinula, new species, USNM 158323, paratype, adult female: a, medial view of left 1st
antenna (d- and e-bristles of 8th joint not shown); b, c, medial views of endopodite and distal part of protopodite
of right and left 2nd antennae, respectively; d, medial view of left mandible; e, medial view of 3rd endopodial
joint of left mandible showing 3 ventral bristles and medial daw;/, lateral view of 3rd endopodial joint of right
mandible showing dorsal and lateral claws and lateral bristle; g, anterior view of left 5th limb (endues II and III
and some bristles of endite I and exopodial joints 1 and 2 not shown); h, posterior view of right 5th limb (not all
bristles shown);«, detail of 4th and 5th exopodial joints of right 5th limb, from h;j, anterior view of 1 st exopodial
joint of left 5th limb.
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with few spines). Sensory bristle of 5th joint with 6 long
proximal filaments, 2 short distal filaments, and bifurcate tip.
6th joint with short medial bristle with few marginal spines. 7th
joint: a-bristle stouter than bristle of 6th joint but about same
length; b-bristle about 2/3 length of sensory bristle of 5th joint,
bare; c-bristle long, about twice length of sensory bristle of 5th
joint, with 7 marginal filaments (some with spines) and
bifurcate tip. 8th joint (not all bristles shown): d-bristle
reaching just past sensory bristle of 5th joint, bare with rounded
tip; e-bristle similar to d-bristle but slightly shorter; f-bristle
about same length as c-bristle, with 9 marginal filaments (all
with spines) and bifurcate tip; g-bristle stout, very long, about
twice length of f-bristle, with 10 marginal filaments (all with
spines) and bifurcate tip.

Second Antenna (Figure 2%b,c): Protopodite with small
medial bristle with minute marginal hairs. Endopodite 1-
jointed with 5 bristles (3 small proximal, then 1 about xh
longer, and 1 more than twice length of smaller bristles) and 1
ventral filament-like bristle (slightly shorter than preceding
bristle) with week narrow rings and blunt tip. Exopodite: 1st
joint with spines along concave margin; bristle of 2nd joint
reaching 7th joint, with 6-8 ventral spines and narrowly ringed
terminal section with papilla at tip; bristles of joints 3-8 with
natatory hairs but no spines; 9th joint with 3 bristles (2 long
with natatory hairs, 1 short, dorsal, bare); joints 3-8 with
slender basal spines increasing in size distally; spine of 8th
joint about same length as 9th joint; 9th joint with lateral spine
slightly longer than length of joint.

Mandible (Figure 2Sd-f): Coxale endite well developed,
spinous, with 2 stout terminal spines, 1 on each side of small
triangular process; small bristle at base of endite. Basale
(Figure 28d): ventral margin with 2 small a-bristles, 1 small
b-bristle, 2 c-bristles (proximal short, distal long), 2 d-bristles
(proximal short, distal long); dorsal margin with 3 bristles (1
distal to midlength, 2 terminal (lateral bare, medial spinous));
spines on medial and lateral surfaces (not shown). Exopodite
about same length as dorsal margin of 1st endopodial joint,
with terminal hirsute pad and 2 distal bristles (distal of these
shorter and stouter than proximal). 1st endopodial joint with 4
ventral bristles (1 minute and 2 short medial, 1 long lateral).
2nd endopodial joint: ventral margin spinous, with 2 spinous
single weakly ringed bristles with minute papilla at tip, and
terminal paired bristles with pointed tips, medial unringed;
dorsal margin with 4 long ringed bristles, 2 shorter ringed
bristles (1 proximal and 1 distal to long bristles), and 5 short
unringed bristles with bases medial to long bristles and with
indistinct marginal spines (2nd bristle adjacent to proximal
long bristle with stouter spines); medial surface with spines
forming rows (not shown). 3rd endopodial joint with 2
pectinate claws, 1 smooth dorsal claw with broad hyaline dorsal
edge (Figure 28/) [hyaline border of the dorsal claw of C.
serrata var. affirmans mentioned by Skogsberg (1920:322)], 1
bare ringed lateral bristle (with tubular tip) near dorsal edge of
joint, and 3 bristles with tubular tips near ventral edge of joint

(longest ringed distally, with proximal ventral bulge and
proximal ventral spines; next-to-longest ringed, with few
proximal ventral spines; shortest minute, unringed) (Figure
28e).

Maxilla (Figure 29a-g): Endite I with 7 bristles (2 claw-like,
with long proximal spines and pectinate distally, 2 long with
long proximal spines and pectinate distally, 3 with long
proximal and short distal spines and with triaenid tips) (Figure
29e); endite II with 5 bristles (1 bare, ringed, posterior; 2 stout
with long proximal spines and pectinate distally; 2 slightly
shorter pectinate) (Figure 29/); endite III with 5 bristles (1
short, bare, ringed, posterior; 4 with long proximal spines and
either bare or with short spines distally) (Figure 296). Coxale
with plumose dorsal bristle (Figure 29a). Basale with 2 short
widely separated bristles near ventral margin and none near
dorsal margin (Figure 29a). Exopodite hirsute along outer
edge, with 1 proximal hirsute bristle and 2 terminal bristles
(inner hirsute, outer shorter and with indistinct short marginal
spines) (Figure 29a). Endopodite (Figure 29a,c,d,g): 1st joint
with dorsal hairs forming rows, 1 ringed alpha-bristle with long
marginal spines, and 2 ringed beta-bristles (outer with stout
marginal spines, inner shorter with small spines); cutting tooth
bifurcate (Figure 29c); 2nd joint with 3 bare ringed a-bristles, 3
ringed b-bristles (longest pectinate proximally and with long
spines distally, others pectinate), 2 ringed c-bristles (posterior
with widely separated minute spines, other shorter bare), and 3
stout pectinate d-bristles (posterior ringed distally, others
stouter, unringed) (Figure 29a,d,g).

Fifth Limb (Figure 2Sg-j): Anterior tooth-like process of
protopodite absent. Endite I with 6 spinous bristles; endite II
with 4 spinous and pectinate bristles, 1 small bare unringed
tooth-like bristle, and 1 small ringed anterior bristle set back
from inner edge; endite III with 6 spinous and/or pectinate
bristles and 1 small bare pointed tooth-like bristle (not all
bristles shown in Figure 28g). 1st exopodial joint: main tooth
with proximal peg (tip minutely bifurcate) and 6 cuspate teeth
(Figure 2Sh); ringed bristle (with long spines at midlength)
present proximal to peg; anterior side with 3 bristles forming
row (inner bristle long stout with long proximal spines and
pectinate distally; middle bristle slender, almost as long as
inner bristles, with long spines near middle and short spines
distally; outer bristle short, with long proximal and short distal
spines) and 1 slender bristle (with long proximal hairs) closer to
outer edge of joint (Figure 2$g,j). 2nd exopodial joint with 3
pectinate a-bristles (smallest and middle bristles ringed, longest
unringed), 3 pectinate ringed b-bristles (outer b-bristle with
long spines near midlength) (Figure 2Sg,h), and posterior
c-bristle and anterior d-bristle, both with long proximal and
short distal hairs. 3rd exopodial joint inner lobe with 3 bristles
(1 short ringed proximal with long proximal and short distal
spines, 1 unringed terminal on small pedestal with few distal
spines, 1 ringed terminal with short marginal spines); outer
lobe hirsute, with 2 ringed bristles with short marginal spines
(Figure 2Sg,h). 4th and 5th joints fused, hirsute, with 3 ringed
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FIGURE 29.—Cypridina spinula, new species, USNM 158323, paratype, adult female: a-d, right maxilla: a,
lateral view (endites not shown); b, endite III, anterior to left; c, lateral view of cutting tooth and proximal part
of beta-bristles of 1st endopodial joint; d, lateral view of b- and d-bristles of 2nd endopodial joint e-g, left
maxilla: e,f, endites I and II, respectively, anterior to right; g, medial view of b- and c-bristles of 2nd endopodial
joint, h, medial view of left 6th limb; i, 7th limb; /, tip of opposite 7th limb to that shown in i; k, medial view of
claw 1 of left lamella of furca (illustrated claw with teeth) and lateral view of right lamella (teeth not shown); /,
anterior of body showing left lateral eye, medial eye and Bellonci organ, anterior process, and upper lip; m, medial
view of right genital organ with attached spermatophore (lower disc on illustration).
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bristles (1 proximal, 2 terminal) with short marginal spines;
very low process bearing several fairly stout spines present
between proximal and terminal bristles (Figure 28/).

Sixth Limb (Figure 29h): With 3 or 4 small bare epipodial
bristles. Endite I with 1 or 2 small plumose medial bristles and
1 stout spinous terminal bristle; endite II with 2 plumose medial
bristles and 2 stout spinous terminal bristles; endite III with 2
stout spinous terminal bristles and 1 short bristle (with
indistinct short marginal spines) between them; endite IV with

2 spinous terminal bristles (medial of these shorter). End joint
with 7-9 bristles (4-6 spinous bristles with bases on or just
medial to edge, followed by small space and 1 spinous bristle
with base set medially some distance from edge, then small
space and 2 plumose bristles with bases on edge); medial
surface of limb (including endites and end joint) hirsute; lateral
surface of end joint with long spines close to anterior and
ventral edges. (Right limb of USNM 143323 aberrant in having
the 2 plumose posterior bristles of end joint fused along
proximal xh.)

Seventh Limb (Figure 29/,j): Each limb with 10 bristles: 4
proximal (2 on each side), each with 3 bells, and 6 terminal (3
on each side), each with 3 or 4 bells. Terminal comb with 7
teeth (longest tooth in middle, end tooth on each side of comb
short with fairly blunt tip) (Figure 29j). Peg opposite comb
short indistinct.

Furca (Figure 29k): Each lamella with 9 claws; claws 2 and
4 nonarticulated, remaining claws articulated; claw 3 more
slender than claw 4 but about same length; claws 4-9
decreasing in width and length; all claws with slender teeth
along posterior margins (not shown); claw 1 with fairly large
distal medial teeth. Anterior edge of each lamella with few
spines; claw 1 of right lamella anterior to claw 1 of left lamella
by about width of claw measured at its base.

Bellonci Organ (Figure 29/): Short with narrow pointed
process at tip.

Eyes: Lateral eye without pigment, well developed with 14
large and 3 small amber-colored divided ommatidia (small
ommatidia at dorsal end and medial to larger ommatidia)
(Figures 27a, 29/). Medial eye unpigmented, bare, slightly
smaller than lateral eye (Figure 29/).

Upper Lip (Figure 29/): With 2 fairly short unpaired anterior
tusks, each with wide glandular openings at tip, and 2 pairs of
posterior tusks (each of anterior paired tusks with 3 or 4
glandular openings at tip; posterior paired tusks narrower and
longer, with 5 or 6 glandular openings along posterior edge and
1 at tip).

Genitalia (Figure 29m): Sclerotized oval at each side of body
anterior to furca. Spermatophore attached only on oval of right
side.

Anterior of Body (Figure 29/): With rounded process
between medial eye and upper lip.

Posterior of Body: Evenly rounded.
Y-Sclerite: Typical for subfamily.
Pigmentation: None in carapace or appendages.

Eggs: USNM 158323 with 11 eggs in marsupium (not all
shown in Figure 27a). USNM 193643, 3 specimens: 1 with 15
large unextruded eggs, 2 with 8 and 13 eggs in marsupium,
respectively. (An A-l female (USNM 193643) having append-
ages containing within them the appendages of the adult has
numerous small unextruded eggs in the ovaries.)

DESCRIPTION OF ADULT MALE (Figure 30).—Carapace
similar in shape to that of adult female (Figure 30a).

Surface Bristles: 2 (instead of 3 as on female) small
anteroventral bristles with bases on lateral side near valve edge;
otherwise bristles, in general, similar to those of adult female
but not examined in detail.

Infold: Rostral infold with 6 or 7 double bristles forming row
paralleling anterior margin (Figure 30b); 3 or 4 long bristles
(single or with minute branch near midlength) along oblique
list; 2 bristles near inner end of incisur and 1 small bristle
proximal to their bases; remaining bristles not examined in
detail but, in general, similar to those of adult female. Broad list
of caudal process with stiff flap with 33 stout spines along
posterior edge on right valve (Figure 30c) and about 40 smaller
spines on left valve; right valve with about 10 bristles below
flap; numerous small-to-large bristles on infold of caudal
process posterior to list Small indistinct tooth on bar just dorsal
to list of caudal process better developed on left valve.

Selvage: Similar to that of adult female.
Carapace Size: USNM 193642, length 1.58 mm, height 0.84

mm.
First Antenna: Joints 1-4 similar to those of adult female.

5th joint smaller than that of adult female (about same size as
that of joint 4 except ventral margin longer than dorsal margin);
sensory bristle with 8 long proximal filaments, 2 short distal
filaments, and bifurcate tip. 6th joint with short medial bristle
with few marginal spines. 7th joint (Figure 30d): a-bristle
about same length as bristle of 6th joint but slightly stouter,
with few spines; b-bristle reaching just past tip of sensory
bristle of 5th joint, with stout proximal filament (with sucker
and small process distal to sucker), 2 slender distal filaments
(proximal with small spine followed by 5 small suckers, distal
with small spine followed by 6 small suckers), and indistinct
minute filament near tip; c-bristle about 5 times length of
b-bristle, with stout proximal filament (with sucker and small
process distal to sucker), followed by 1 small ringed filament,
1 slender distal filament (with small spine followed by 4 small
suckers), 1 long bare diaphanous filament, 5 long distal
diaphanous filaments (each with a proximal spine), and minute
filament near tip. 8th joint: e-bristle about 2h length of b-bristle,
bare with blunt tip; d-bristle almost as long as b-bristle, bare
with blunt tip; f-bristle same length as c -bristle, with 1 bare
proximal slender diaphanous filament, followed by 6 slender
diaphanous filaments (each with proximal spine), and minute
filament near tip; g-bristle half length of f-bristle, with about 10
slender filaments (most with proximal spine) and minute
filament near tip.

Second Antenna: Quite similar to that of adult female.
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FIGURE 30.—Cypridina spinula, new species, USNM 193642, paratype, adult male: a, complete specimen from
right side with c- and f-bristles of right 1st antenna, length of carapace 1.58 mm; b, inner view of rostrum of right
valve; c, inner view of caudal process of right valve; d, medial view of tip of right 1 st antenna showing bristles
of 7th joint; e, medial view of endopodite and distal part of protopodite of left 2nd antenna;/, posterior view of
fused 4th and 5th exopodial joints of right 5th limb; g, right lamella of furca; h, medial eye and Bellonci organ;
i, right lateral eye; j , upper lip, anterior to right; k, lateral view of left copulatory organ, anterior to left.
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Protopodite with distal medial bristle (Figure 30c). Endopodite
1-jointed, with 3 small anterior proximal bristles, followed by
2 longer bristles (proximal about half length of distal), then
distal filament shorter than longest bristle (Figure 30c).
Exopodite: 1st joint with few spines along concave dorsal
margin; bristle of 2nd joint reaching 6th or 7th joint, with 6 or
7 ventral spines, no hairs; bristles of joints 3-8 long, with
natatory hairs, no spines; 9th joint with 3 bristles (1 short bare
dorsal, 2 long with natatory hairs); joints 6-8 with slender
basal spines; spine of 8th joint about same length as 9th joint;
9th joint with slender lateral spine about same length as joint.

Mandible: Similar to that of adult female.
Maxilla: 2nd endopodial joint outer a-bristle with few

proximal spines, both c-bristles bare. Limb otherwise similar to
that of adult female.

Fifth Limb: Epipodite with 35 bristles (not counted on adult
female). Spinous process on fused 4th and 5th exopodial joints
longer than that of female (Figure 30/). Limb otherwise similar
to that of female.

Sixth Limb: Both limbs of USNM 193642 with 2 epipodial
bristles. Endite I with 2 small plumose medial bristles and 1
stout spinous terminal bristle; endites II-IV similar to those of
adult female. Both end joints of USNM 193642 with 9 bristles,
otherwise similar to those of adult female.

Seventh Limb: Each limb with 9 or 10 bristles: 3 or 4
proximal (1 or 2 on each side), each with 3 bells, and 6 terminal
(3 on each side), each with 4 bells or less. Terminal comb
obscured on both limbs of USNM 193642, longest tooth in
middle; small peg opposite comb.

Furca (Figure 30g): Differs from that of adult female in
having claw 4 articulated.

Bellonci Organ (Figure 30A): Similar to that of adult female.
Eyes: Lateral eye with 15 large and 2 small amber-colored

divided ommatidia (small ommatidia located at dorsal edge of
eye and medial to large ommatidia); no pigment between
ommatidia (Figure 30a). Medial eye unpigmented, bare, height
about half maximum length of lateral eye (Figure 30A).

Upper Lip (Figure 30/): Similar to that of adult female.
Genitalia (Figure 30/:): Well-developed lobes on each side of

body anterior to furca.
Posterior of Body: Evenly rounded, bare.
Y-Sclerite: Same as that of adult female.
Pigmentation: None in carapace or appendages.
DESCRIPTION OF EMBRYO (Figure 31).—Carapace unat-

tached along free margin, without projecting caudal process;
rostrum not visible in lateral view but tip represented by minute
point in medial view (Figure 31e); valves uncalcificd and with
irregular shape (Figure 3\a4); umbo on dorsal margin in
vicinity of medial eye and heart

Carapace Size: USNM 19365 IF, length 0.27 mm, height
0.28 mm; USNM 193651G, length 0.29 mm, height 0.23 mm.

First Antenna (Figure 31/): Joints 1-8 well defined; joints
1-4 and 6 bare. 5th joint with 1 long bare ventral bristle. 7th
joint with 2 bristles. 8th joint with 2 or 3 bristles.

FIGURE 31.—Cypridina spinula, new species. USNM 193651F, paratype,
embryo: a, complete specimen showing location of left lateral eye, anterior to
left, length 0.27 mm; b, lateral view of endopodite and exopodite of left 2nd
antenna (not all exopodial bristles shown); c, upper lip, anterior to right. USNM
193651G, paratype, embryo: d, complete specimen showing location of left
lateral eye, length 0.29 mm; e, anterior of right valve showing minute indication
of pointed rostrum; /, 1st antenna; g, 2nd antenna; h, mandible; i, maxilla; j ,
lateral view of right lamella of furca. All drawings of appendages made without
cover slip and with x40 objective and xlS ocular.

Second Antenna (Figure 3lb,g): Endopodite with single
filament Exopodite with 10 or 11 joints; bristles bare (not all
exopodial bristles shown).

Mandible (Figure 31 h): With total of 3 terminal claws or
bristles.

Maxilla (Figure 31/): Single endite (or exopodite) with 2
terminal bristles. Coxale with dorsal bristle. 2nd endopodial
joint with 2 terminal bristles.

Fifth, Sixth, and Seventh Limbs: Not observed. (5th limb
could be present but not resolved.)

Furca (Figure 31/): Obscured but with about 3 claws
(whether articulate or nonarticulate not resolved).

Upper Lip (Figure 31c): Similar in overall structure to that of
adult female.

Lateral Eye (Figure 3la,d): Well developed with 10
amber-colored ommatidia.

Pigmentation: None observed in carapace or appendages.
REMARKS.—2 embryos were present in vial from night

plankton trap 6 (sand substrate), which had many specimens of
C. spinula. Because of the lack of a distinct rostrum and incisur
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on the carapaces the embryos are interpreted to have been
aborted and not the 1st free-living instar. Illustrations are based
on limbs not covered by cover-slip and viewed at x600 (x40
objective, x l5 ocular) and not all bristles are resolved at that
magnification.

DESCRIPTION OF INSTAR II MALE (Figure 32a-n).—

Carapace similar in shape to that of adult female (Figure 32a,
b).

Infold: Infold of rostrum with 3 bristles; 2 bristles near inner
end of incisur (Figure 2>2b). Bar forming list of caudal process
of right valve with about 10 stout spines along posterior edge of
flap (Figure 32e); no spines observed along list of caudal
process of left valve.

Carapace Size: USNM 193612A, length 0.70 mm, height
0.43 mm; USNM 19365IB, length 0.70 mm, height 0.39 mm;
USNM 193651H, length 0.62 mm (distorted), height 0.39 mm;
USNM 193651K, length 0.71 mm, height 0.43 mm.

First Antenna (Figure 32a,/): 3rd joint with 2 bristles (1
ventral, 1 dorsal); 4th joint with 1 short dorsal bristle. Sensory
bristle of 5th joint with 2 stout proximal filaments, 2 distal
short slender filaments, and bifurcate tip. 6th joint with short
medial bristle near dorsal margin. 7th joint: a-bristle short;
b-bristle with minute proximal filament (Figure 32/); c -bristle
long with filaments. 8th joint: d- and e-bristles long bare;
f-bristle about same length as c-bristle, with short filaments;
g-bristle about xh longer than c- and f-bristles, with short
filaments.

Second Antenna (Figure 32g): Protopodite with distal medial
bristle. Endopodite small, 1-jointed, with 1 short terminal
bristle followed by long terminal filament. Exopodite: bristle of
2nd joint reaching 5th joint, with 2 ventral spines; joints 3-8
with long bristles with natatory hairs; 9th joint with 3 bristles (1
long with natatory hairs, 1 about same length as combined
joints 3-9, 1 very short, dorsal); joints 3-8 with short basal
spines; spine of 8th joint about xh length of 9th joint; 9th joint
with lateral spine about same length as basal spine of 8th joint;
joints 3-8 with indistinct minute spines along terminal margin.

Mandible: Coxale and exopodite similar to those of adult
female. Basale differs from that of adult female in lacking long
d-bristle. 1st endopodial joint with 3 bristles (1 long with short
spines, 1 short spinous, 1 minute). 2nd endopodial joint ventral
margin with 1 short pointed bristle distal to middle and paired
short pointed terminal bristles; dorsal margin with 1 short
proximal bristle, 3 long bristles, and 2 short bristles with bases
proximal and medial to proximal long bristle; medial surface
with spines forming rows. 3rd exopodial joint differs from that
of adult female in having 2 bristles (1 long, 1 short) instead of
3 near ventral edge.

Maxilla: Endite I with 6 spinous bristles; endites II and III
each with 5 bristles. Coxale with short hirsute bristle. Basale
with 2 ventral bristles (proximal near base of exopodite and
very short). Exopodite similar to that of adult female. 1st
endopodial joint with spinous dorsal margin, 1 alpha- and 1

beta-bristle, and single rounded cutting tooth. 2nd endopodial
joint with 3 a-bristles, 2 b-bristles, 1 c-bristle, and 3 d-bristles
(Figure 32/i).

Fifth Limb: Endites I, II, and III with about 6, 6, and 7,
bristles, respectively (not all shown in Figure 32i). 1st
exopodial joint (Figure 32/j): main tooth with proximal
bristle, small indistinct smooth proximal peg, and 2 stout
cuspate teeth; anterior side with 2 bristles forming row (inner
bristle long stout, outer bristle about half length of inner
bristle). 2nd exopodial joint with 2 pectinate a-bristles, 3
pectinate b-bristles (outer bristle with spines near midlength),
and posterior c -bristle and anterior d-bristle, both with long
proximal and short distal hairs (Figure 32/j). 3rd exopodial
joint: inner lobe with 2 bristles (1 short proximal, 1 longer
terminal); outer lobe hirsute, with 2 terminal bristles. 4th and
5th joints fused, with 3 bristles and short process bearing
spines. (Bristles of exopodial joints 3-5 not shown.)

Sixth Limb (Figure 32c): Single endite with 1 terminal
bristle; end joint spinous but without bristles.

Seventh Limb (Figure 32d): Small thumb-like, without
bristles or terminal comb.

Furca (Figure 32c,/:): Each lamella with 5 claws; claws 2 and
4 nonarticulated; claw 4 broader than claw 3; claw 1 with distal
medial teeth; all claws with small teeth along posterior edges.

Bellonci Organ (Figure 32/): With pointed tip.
Eyes: Lateral eye with 10 large and 2 small amber-colored

ommatidia (small ommatidia on dorsal end of eye and medial to
larger ommatidia); no pigmentation between ommatidia (Fig-
ure 32a). Medial eye unpigmented, bare (Figure 32/).

Upper Lip (Figure 32m) and Y-Sclerite (Figure 32c,/i):
Similar to those of adult female, except for posterior paired
tusks of upper lip having fewer glandular openings.

Posterior of Body (Figure 32/i): Posterodorsal corner with
few stiff spines.

Pigmentation: None in carapace or appendages.
DESCRIPTION OF INSTAR II FEMALE (Figure 32o-/).—

Carapace similar to that of instar II male (Figure 32o).
Carapace Size: USNM 193612B, length 0.70 mm, height

0.43 mm; USNM 193651J, length 0.70 mm, height 0.40 mm.
First Antenna: Except for bare b-bristle, limb similar to that

of instar II male.
Second Antenna, Mandible, Maxilla, Fifth Limb (Figure

32p), Sixth Limb (Figure 32a), Seventh Limb (Figure 32r), and
Furca (Figure 32a): Similar to those of instar II male.

Bellonci Organ: Fragmented.
Eyes: Lateral eye with 10 large and 2 small divided

amber-colored ommatidia (small ommatidia at dorsal end of
eye and medial to large ommatidia) (Figure 32O,J); no
pigmentation between ommatidia. Medial eye fragmented.

Upper Lip (Figure 32f), Posterior of Body, and Y-Sclerite
(Figure 32a): Similar to those of instar II male.

Pigmentation: None in carapace or appendages.
DESCRIPTION OF INSTAR III MALE (Figure 33).—Carapace of

USNM 19365IE somewhat higher than that of adult female,
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FIGURE 32.—Cypridina spinula, new species. USNM 193612A, paratype, instar II male: a, complete specimen
from right side showing extended right 1st antenna (filaments on bristles not shown), right 6th limb, and furca,
carapace length 0.70 mm; b, anterior of right valve; c, part of body showing 6th limb, right lamella of furca, and
internal sclerites; d, left 7th limb. USNM 193651B, paratype, instar II male: e, inner view of caudal process of
right valve;/, medial view of distal end of left 1st antenna (only a- and b-bristles of joints 7 and 8 shown); g,
medial view of endopodite and distal part of protopodite of left 2nd antenna; h, medial view of endopodite of left
maxilla; i, posterior view of right 5 th limb (some endite bristles not shown);/ anterior view of 1st exopodial joint
and d-bristle of 2nd exopodial joint; k, right lamella of furca; /, medial eye and Bellonci organ; m, upper lip,
anterior to right; n, posterior of body showing posterodorsal spines and internal sclerites. USNM 19365 U,
paratype, in star 11 female: a, complete specimen from left side, length 0.70 mm. USNM 193612B, paratype, instar
II female: p. posterior view of 1st exopodial joint of right 5th limb; q, posterior of body from left side showing
left 6th limb, furca, and internal sclerites; r, left 7th limb; s, right lateral eye; t, upper lip, anterior to right.
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"Jfurca

FIGURE 33.—Cypridina spinula, new species, USNM 193651E, paratype, instar III male: a, complete specimen
from right side, length 0.82 mm; b, inner view of caudal process of right valve; c, medial view of endopodite and
distal part of protopodite or left 2nd antenna; d, posterior view of right 5th limb (endue bristles and most bristles
of exopodial joints 2-5 not shown); e, lateral view of left 6th limb;/, 7th limb; g, right lamella of furca; h, medial
view of left lateral eye;«', medial eye and proximal part of Bellonci organ (distal end fragmented); j , upper lip,
anterior to right; k, posterior of body showing posterodorsal spines.
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otherwise similar (Figure 33a).
Infold: Caudal process of right valve with about 13 spines

along posterior edge of flap of list (Figure 33b); list of left valve
with smaller spines.

Carapace Size: USNM 193651E, length 0.82 mm, height
0.51 mm.

First Antenna: Joints 1-4 and 6 similar to those of adult
female. Sensory bristle of 5th joint with 4 stout proximal
filaments, 2 short slender distal filaments, and bifurcate tip
(distal of stout filaments almost reaching tip of stem and with
proximal short filament near base). 7th joint: a-bristle short
spinous; b-bristle with 2 minute proximal filaments; c-bristle
long with marginal filaments. 8th joint d- and e-bristles long
bare; f- and g-bristles long with marginal filaments (f-bristle
with 4 filaments, g-bristle with more).

Second Antenna: Protopodite with 1 distal bristle with few
marginal spines. Endopodite 1-jointed with 1 small anterior
bristle, 1 longer terminal bristle, and 1 longer terminal filament
(Figure 33c). Exopodite: bristle of 2nd joint just reaching 6th
joint, with 7 ventral spines; branch otherwise similar to that of
adult female.

Mandible: Coxale, basale, exopodite, and 1st endopodial
joint similar to those of adult female. 2nd endopodial joint:
ventral margin with 1 single pointed distal bristle and paired
pointed terminal bristles; dorsal margin with 1 short proximal
bristle, 4 long bristles, and 2 short bristles with bases on medial
side near proximal of long bristles; medial surface with spines
forming rows. 3rd endopodial joint similar to that of adult
female except for having only 2 bristles near ventral margin (1
long lateral, 1 shorter medial) instead of 3.

Maxilla: Coxale with short dorsal bristle. Endite I with 7
bristles; endites II and III each with 5 bristles. Basale with distal
ventral bristle (area of proximal ventral bristle obscured). 1st
endopodial joint and exopodite similar to those of adult female.
2nd endopodial joint with only 2 b-bristles, otherwise similar to
that of adult female.

Fifth Limb (Figure 33d): Endite I fragmented; endite II with
6 bristles; endite III with 7 bristles. 1st exopodial joint main
tooth with proximal bristle, small digitate proximal peg, and 3
cuspate teeth; anterior side with 3 bristles (similar to those of
adult female) forming row. 2nd exopodial joint with 2
a-bristles, 3 b-bristles, 1 posterior c -bristle, and 1 anterior
d-bristle. 3rd, 4th, and 5th exopodial joints similar to those of
adult female. (Not all bristles shown.)

Sixth Limb (Figure 33e): With 1 epipodial bristle. Endite I
with 1 terminal bristle; endite II with 2 small medial bristles
and 1 long terminal bristle; endite III with 2 stout terminal
bristles and 1 small bristle between them; endite IV with 1 stout
terminal bristle. End joint with 5 bristles (2 spinous bristles
(with bases on medial side near edge) followed by wide space
and 1 spinous bristle with base set medially some distance from
edge, then 2 plumose bristles with bases on edge). Limb with
hairs and spines similar to those of adult female.

Seventh Limb (Figure 33/): Elongate, bare.
Furca (Figure 33g): Each lamella with 6 claws; claws 2 and

4 nonarticulated; claw 4 stouter but about same length as claw

3; teeth of claws similar to those of adult female.
Bellonci Organ: Broken off medial eye of specimen

examined (Figure 33/).
Eyes: Medial eye unpigmented bare (Figure 33/). Lateral eye

with 12 large and 2 or 3 small ommatidia (small ommatidia on
dorsal end of eye and medial to larger ommatidia) (Figure 33a,
h).

Upper Lip (Figure 33/): Similar to that of adult female.
Genitalia: None observed.
Posterior of Body (Figure 33k)\ Posterodorsal corner with 2

or 3 stiff spines.
Y-Sclerite: Similar to that of adult female.
Pigmentation: None in carapace or appendages.
DESCRIPTION OF INSTAR IV FEMALE (Figure 34).—Carapace

of USNM 19365ID not as high as that of adult female,
otherwise similar (Figure 34a).

Infold: List of caudal process of right valve with about 19
spines along posterior edge of flap (Figure 34b); list of left
valve with smaller spines.

Carapace Size: USNM 19365ID, length 1.00 mm, height
0.47 mm.

First Antenna: Joints 1-4 and 6 similar to those of adult
female. Sensory bristle of 5th joint with 6 long stout proximal
filaments followed by 2 short slender filaments and bifurcate
tip (Figure 34c). Joints 7 and 8: b-bristle bare; remaining
bristles similar, in general, to those of adult female but
marginal filaments not counted.

Second Antenna: Protopodite and exopodite similar to those
of adult female. Endopodite 1-jointed with 2 short anterior
bristles, 1 longer terminal bristle, and 1 longer terminal
filament (Figure 34d).

Mandible: Coxale, basale, exopodite, and 1st and 3rd
endopodial joints similar to those of adult female. 2nd
endopodial joint: ventral margin with 2 single distal pointed
bristles and paired pointed terminal bristles; dorsal margin with
1 short proximal bristle, 4 long bristles, and 2 bristles with
bases on medial side near proximal of long bristles.

Maxilla (Figure 34e): Endite I with 7 bristles; endite II with
5 bristles; endite III with about 5 bristles. Basale with 2 ventral
bristles (1 proximal near base of exopodite, other distal).
Coxale, exopodite, and endopodite similar to those of adult
female. (Not all bristles shown.)

Fifth Limb (Figure 34/,g): Endites I—III each with 6 bristles.
Main tooth of 1st exopodial joint with proximal bristle, small
peg, and 4 pectinate teeth (Figure 34g); exopodite otherwise
similar to that of adult female.

Sixth Limb (Figure 34/»): With 2 small epipodial bristles.
Endite I with 1 small medial bristle and 1 long spinous terminal
bristle; endite II with 2 small medial bristles and 2 stout
terminal bristles; endite III with 2 stout terminal bristles and 1
small bristle between them; endite IV with 2 terminal bristles
(medial of these shorter). End joint of left limb of USNM
19365ID with 7 bristles (3 spinous anterior bristles followed
by space and 2 spinous bristles with bases set medially some
distance from edge, then 2 plumose bristles); end joint of right
limb of USNM 19365 ID aberrant, with 4 bristles (1 anterior, 1
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FIGURE 34.—Cypridina spinula, new species, USNM 193651D, paratype.insUr IV female: a, complete specimen
from right side, length 1.00 mm; b, inner view of caudal process of right valve; c, medial view of sensory bristle
of 5th joint of left 1st antenna; d, medial view of endopodite and distal part of protopodite of right 2nd antenna;
e, lateral view of distal end of left maxilla (only a-bristles of 2nd endopodial joint shown);/, anterior view of right
5th limb showing bristles of 1 st exopodial joint and d-bristle of 2nd exopodial joint; g, main tooth of 1 st exopodial
joint of left 5th limb as seen through anterior side; h, medial view of left 6th limb; i, left 7th limb with detail of
tip; j , right lamella of furca; k, medial view of right lateral eye; /, medial eye and Bellonci organ; m, upper lip,
anterior to left; n, posterior of body from left side showing posterodorsal spines and internal sclerites; o, detail of
sclerites in n; p, detail of sclerites of right side of posterior of body; q, posterior of body from right side showing
internal eggs or cells.
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near middle, 2 posterior).
Seventh Limb (Figure 34i): Weakly developed, without

proximal bristles and with 2 indistinct diaphanous terminal
bristles. Terminus with single tooth and proximal peg.

Furca (Figure 34/): Each lamella with 7 claws; claws 2 and
4 nonarticulate; claw 4 broader than claw 3 but about same
length. Armament of claws similar to those of adult female.

Bellonci Organ (Figure 34/) and Upper Lip (Figure 34m):
Similar to those of adult female.

Eyes: Medial eye similar to that of adult female (Figure 34/).
Lateral eye with 12 large, 1 medium, and 2 small ommatidia
(medium and small ommatidia on dorsal edge of eye medial to
larger ommatidia) (Figure 34a,k).

Genitalia: None observed.
Posterior of Body (Figure 34n,q): Posterodorsal corner with

tuft of spines.
Y-Sclerite: Right sclerite of USNM 19365ID similar to that

of adult female (Figure 34p,q); left sclerite aberrant, fused to
sclerite extending to posterior of body dorsal to furca (Figure
34o).

Pigmentation: None in carapace or appendages.
Eggs (Figure 34q): Posterior part of body of USNM

19365 ID with small cells present in usual location of
unextruded eggs of adult but whether they are eggs is unknown.
(Eggs not previously reported in the A-2 stage of myodoco-
pids.)

DESCRIPTION OF INSTAR V FEMALE (Figure 35).—Carapace

similar in shape to that of adult female (Figure 35a).
Infold: Not examined in detail but, in general, similar to that

of adult female. Bar forming list along anterior end of caudal
process covered by broad stiff flap with 31 stout spines along
posterior edge on right valve and much smaller spines on left
valve.

Selvage: Similar to that of adult female.
Carapace Size: USNM 193651C, length 1.23 mm, height

0.66 mm.
First Antenna: Similar to that of adult female (b-bristle bare).
Second Antenna (Figure 35b): Protopodite similar to that of

adult female. Endopodite 1-jointed with 4 bristles (2 small
proximal, followed by 1 slightly longer, and 1 more than twice
length of smaller bristles) and 1 filament about same length as
long bristle but more slender at base. Exopodite: 1st joint
without spines along concave margin; bristle of 2nd joint
reaching 6th joint, with 9 or 10 ventral spines; lateral spine of
9th joint about same length as joint; exopodite otherwise
similar to that of adult female.

Mandible: Coxale, basale, exopodite, and 1st and 3rd
endopodial joints similar to those of adult female. 2nd
endopodial joint: ventral margin spinous, with 2 single distal
bristles and terminal paired bristles; dorsal margin with 4 long
bristles, 1 short proximal bristle, and 2 short bristles with bases
medial to proximal 2 of long bristles; medial surface with
spines forming short rows.

Maxilla: Limb similar to that of adult female.

Fifth Limb (Figure 35c,d): Endite I with 6 bristles; endites II
and III obscured, each with about 5 or 6 bristles. 1st exopodial
joint: main tooth with proximal peg with digitate tip and 5
cuspate teeth (longest tooth with 11 marginal cusps, some
larger than others) (Figure 35d); ringed bristle (with few long
spines) proximal to peg; anterior side with 3 bristles forming
row (inner bristle long stout and pectinate distally (without
long spines present on adult female), middle bristle with long
spines near middle and short distal spines, outer bristle short
with long proximal spines) and 1 slender bristle (with long
proximal hairs) closer to outer edge of joint (could be on
protopodite) (Figure 35c). Remaining exopodial joints similar
to those of adult female. (Not all bristles shown.)

Sixth Limb: With 2 or 3 epipodial bristles. Endites I and II
with 2 short proximal medial bristles and 1 long terminal
bristle; endite III with 2 stout terminal bristles and 1 short
terminal bristle between them; endite IV with 1 stout terminal
bristle. End joint with 8 or 9 bristles (5 or 6 spinous bristles
with bases on or just medial to edge, followed by small space
and 1 spinous bristle with base set medially some distance from
edge, then small space and 2 plumose bristles with bases on
edge).

Seventh Limb (Figure 35e,f): Each limb with 2 bare
diaphanous proximal bristles (1 on each side) on joints 8-10
(counting from distal end) and 6 distal bristles (3 on each side:
2 bare and diaphanous; 1 weakly ringed and with 2 bells).
Terminous prolonged, with 5 terminal teeth and proximal peg.

Furca (Figure 35/): Each lamella with 8 claws; claws 2 and
4 nonarticulate; claw 3 more slender and slightly shorter than
claw 4; claws 4-9 decreasing in width and length.

Bellonci Organ (Figure 35h): Similar to that of adult female.
Eyes: Medial eye similar to that of adult female (Figure 35h).

Lateral eye with 15 amber-colored ommatidia (12 on surface
and 3 small, beneath larger surface ommatidia and at dorsal end
of eye) (Figure 35a,g) (not all ommatidia shown in Figure 35a).

Genitalia: Small lobe anterior to furca may be anlage of
genital organ.

Posterior of Body (Figure 35/): Posterodorsal corner with
tuft of spines.

Y-Sclerite (Figure 35/): Similar to that of adult female.
Eggs: Rosette of 12 small unextruded eggs on each side of

body of USNM 193651C (Figure 35/).
Pigmentation: None in carapace or appendages.
COMPARISONS.—-The carapace of C. spinula differs from

those of C. spina, C. americana (Muller, 1890), and C.
amphiacantha (Miiller, 1906) in having many spines on the
infold of the caudal process and in lacking bristles along the
anteroventral margin. The endopodite of the 2nd antenna of C.
spinula differs from that of C. lepidophora (Muller, 1906), C.
sinuosa (Muller, 1906) and C. inermis (Muller, 1906) in having
6 rather than 4 bristles. The furca of C. spinula differs from that
of C. natans (Brady, 1898) and C. acuminata (Muller, 1906) in
having claw 2 nonarticulated. The carapace of C. spinula
differs from those of C. dentata (Muller, 1906), C. multipilosa
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FIGURE 35.—Cypridina spinula, new species, USNM 193651C, paratype, instar V female: a, complete specimen
from left side, length 1.23 mm; b, medial view of endopodite and distal part of protopodite of right 2nd antenna;
c, anterior vie w of 1 st e x opodial joint of right 5th limb; d, posterior view of main tooth of left 5th limb; e, 7th limb
with detail of tip;/, posterior of body from right side; g, medial view of left lateral eye; h, medial eye and Bellonci
organ.

Poulsen, 1962, C. inermis (Muller, 1906), C. acuminata
(Muller, 1906), C. sinuosa (Muller, 1906), and C. nana
Poulsen, 1962, in not having bristles along the anteroventral

margin.
The male furca of C. spinula differs from that of C. serrata

(Muller, 1906) in having claw 3 articulated. The right valve of
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TABLE 6.—Comparison of selected morphological characters of adult females
of C. serrata and C. spinula.

Character

Carapace length of female (mm)
Spines on list of caudal process of right valve
Bristles of endopodite of 2nd antenna
Spinous b-bristies on end joint of maxilla
Anterior bristles on 1 st exopodial joint of 5th

limb
Bristles on fused 4th and 5ih exopodial joints

of 5th limb
Bristles of 7th limb

Cypridina

serrata

1.6-1.9*
12-18*
5-6*

lb

3b

4 b

8b

spinula

1.48-1.53
34
6
3
4

3

10

•Data from Miiller (1906) and Skogsberg (1920).
bData from Skogsberg (1920).

the female C. spinula has about 15 large bristles beneath the list
of the caudal process, whereas, none were mentioned or
illustrated for C. serrata by either Muller (1890) or Skogsberg
(1920). Additional morphological characters of adult females
of C. spinula and C. serrata are compared in Table 6.

ONTOGENY AND SEXUAL DIMORPHISIM (Table 7).—C.
spinula has 5 juvenile instars but only the last 4 are in the
present collection. The presence or absence of filaments on the
b-bristle was used to identify the sex of juveniles. The shape of
the carapace of juveniles and adults of both sexes are similar.
The number of spines on the list of the caudal process of the
right valve increased from 10 on instar II to over 30 on instar V
and the adult

First Antenna (Table 7): Bristles on joints are distributed in
the same way as on C. spina. The number of filaments on the
sensory bristle of the 5th joint increased from 4 on instar II to
8 on the adult female and 10 on the adult male.

Second Antenna (Table 7): The bristles of the 2nd antenna
are distributed in the same way as on C. spina.

Mandible (Table 7): Except for having 2 instead of 1 a-bristle
on the basale of instar II, the distribution of bristles on the
mandible is quite similar to that of C. spina.

Maxilla (Table 7): The basale of instars II-V and adults have
the same number of bristles (2). The 1st endopodial joint has 1
beta-bristle on instar II and 2 on succeeding stages. The 2nd
endopodial joint has 2 b-bristles on instars II and III and 3 on
later instars and adults. In other respects the distribution of
bristles is similar to that of C. spina.

Fifth Limb (Table 7): Endites of instar II and later stages
have about the same total number of bristles. The 1st exopodial
joint has 2 anterior bristles on instar II, 3 on instar III, and 4 on
succeeding stages. The main tooth has 2 pectinate teeth on
instar II and 1 pectinate tooth is added on each succeeding
stage, as on C. spina. The fused 4th and 5th exopodial joints
have 3 bristles on all stages. In other respects the distribution of
bristles is similar to that of C. spina.

Sixth Limb (Table 7): The limb of instar II has only 1 bristle,
and the limb of later stages has many. The adult limb has 3 or
4 epipodial bristles on the female and only 2 on the male.

Seventh Limb (Table 7): The limb of instar II is thumb-like
and bare; that of instar III is elongate and bare. The limb of
female instar IV bears 2 diaphanous bristles without bells, and
a single terminal tooth. The limb of female instar V bears 2
proximal diaphanous bristles without bells, 6 terminal bristles

TABLE 7.—Distribution of selected characters on instars of Cypridina spinula (F = female, M = male; d = dorsal,
v = ventral; nd = no data).

Character

Carapace
average length (mm)
Caudal process of right valve: spines on list

tint Antenna
1st joint: bristles
2nd joint: bristles
3rd joint: bristles (v/d)
4th joint: bristles (v/d)
5th joint: filaments of sensory bristle
6th joint: bristles
7th joint: bristles
8th joint: bristles

M

0.68
10

0
0

1/1
0/1
4
1
3
4

II
F

0.70
10

0
0

1/1
0/1
4
1
3
4

Instar

III

M

0.82
13

0
0

1/1
1/1
6
1
3
4

rv
F

1.00
19

0
0

1/1
1/1
8
1
3
4

V

F

1.23
31

0
0

1/1
1/1
8
1
3
4

Adult

M

1.58
33

0
0

1/1
1/1
10
1

3*
4

F

1.49
34

0
0

1/1
1/1
8
1
3
4
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TABLE 7.—Continued.

Character

Second Antenna
Endopodite: bristles and filament
Exopodite, 9th joint: bristles

Mandible
Basale

a-bristles
b-bristles
c-bristles
d-bristles
Dorsal bristles

Exopodite: bristles
1st endopodial joint: bristles
2nd endopodial joint: bristles (v/d)
3rd endopodial joint: bristles + claws

Maxilla
[indites I + II + HI: bristles
Cox ale: bristles
Basale: bristles
Exopodite: bristles
1st endopodial joint

alpha-bristles
beta-bristles

2nd endopodial joint
a-bristles
b-bristles
c-bristles
d-bristles

Fifth Limb
Endites I + II + III: bristles

1st exopodial joint; Main tooth
Proximal bristle
Proximal peg
Pectinate teeth
Anterior bristles

2nd exopodial joint
a- + b-bristles
c- + d-bristles

3rd exopodial joint
Inner lobe/outer lobe: bristles

4th + 5th exopodial joints: bristles

Sixth Limb
Epipodite: bristles
Endites I + II + III + IV: bristles
End joint: bristles

Seventh Limb: bristles

Furca
Claws (total)
Claws (nonarticulate)

Lateral eyes: ommatidia

II
M

2
3

2
1
2
1
3
2
3

3/6
6

16
1
2
3

1
1

3
2
1
3

19

1
1
2
2

5
2

2/2
3

0
1
0

0

5
2

12

F

2
3

2
1
2
1
3
2
3

3/6
6

16
1
2
3

1
1

3
2
1
3

19

1
1
2
2

5
2

2/2
3

0
1
0

0

5
2

12

Instar

III
M

3
3

2
1
2
2
3
2
4

3/7
6

17
1
2
3

1
2

3
2
2
3

nd

1
1
3
3

5
2

3/2
3

1
8
5

0

6
2

14-15

rv
F

4
3

2
1
2
2
3
2
4

4/7
7

17
1
2
3

1
2

3
3
2
3

18

1
1
4
4

6
2

3/2
3

2
11
7

2

7
2

15

V

F

5
3

2
1
2
2
3
2
4

4/7
7

17
1
2
3

1
2

3
3
2
3

18

1
1
5
4

6
2

3/2
3

2-3
10

8-9

8

8
2

15

Adult

M

6
3

2
1
2
2
3
2
4

4/11
7

17
1
2
3

1
2

3
3
2
3

19

1
1
6
4

6
2

3/2
3

2
12
9

9-10

9
1

17

F

6
3

2
1
2
2
3
2
4

4/11
7

17
1
2
3

1
2

3
3
2
3

19

1
1
6
4

6
2

3/2
3

3-4
11-12
7-9

10

9
2

17

*b- and c-bristles bearing suckers.



74 SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

(4 without bells and 2 with bells), and 5 terminal teeth. The
limb of the adult male bears 9 or 10 bristles with bells and a
terminal comb (number of teeth unknown). The limb of the
adult female bears 10 bristles with bells and a terminal comb
with 7 teeth.

Furca (Table 7): Each lamella of the furca of instar II bears
5 claws, and 1 claw is added in succeeding stages; the adult
lamella bears 9 claws. On each lamella of the adult male only
claw 2 is nonarticulated, whereas, on the adult female and
juveniles studied (male and female instar II, male instar III,
female instars IV and V) both claws 2 and 4 are nonarticulated.

Bellonci Organ, Medial Eye, Upper Lip, and Y-Sclerite:
Similar on all stages.

Lateral Eye (Table 7): Well developed with 12 ommatidia on
instar II, then increasing gradually to 17 ommatidia on adults.
Relative size of male and female eyes not studied.

Genitalia: Female genitalia well developed on adult, and
instar V female may have small anlage of genitalia. Male
copulatory organ well developed on adult; male instars IV and
V not examined.

Posterior of Body: Posterodorsal corner of body of instars
II-V with tuft of spines, absent on adults.

PHILOMEDIDAE Miiller, 1906

COMPOSITION.—The Philomedidae includes the subfamilies
Philomedinae Miiller, 1906, and Pseudophilomedinae Kor-
nicker, 1967. Only the latter is present in the collection from
Enewetak.

DISTRIBUTION.—World wide. Known depth range: intertidal
to 4303 m (Komicker, 1975, table 4).

PSEUDOPHILOMEDINAE Kornicker, 1967

COMPOSITION.—This subfamily comprises 5 genera of
which only Harbansus was collected at Enewetak.

DISTRIBUTION.—Known southern limit: Great Barrier Reef,
Australia (Kornicker, 1983a:181); known northern limit
48°25'10wN, 122°35'5(TW, Pacific Ocean. Not known from the
Indian Ocean. Known depth range: intertidal to 3202 m
(Kornicker, 1978:23).

Harbansus Kornicker, 1978

Harbansus Komicker, 1978:13.

TYPE SPECIES.—H. bradmyersi Kornicker, 1978:24.

COMPOSITION.—Harbansus includes 11 species including
H. vix, new species (in 2 additional records the species was left
in open nomenclature (Kornicker, 1978:49)). Only the new
species was collected in Enewetak.

DISTRIBUTION.— Same as subfamily.

Harbansus vix, new species

FIOURES 36-38

Harbansus sp. Komicker, 1987b:217,218. fig. la.

ETYMOLOGY.—From the Latin vix (with difficulty, barely).
HOLOTYPE.—USNM 158308, adult female on slide and in

alcohol (unique).

TYPE LOCALITY.—Enewetak lagoon (from composite sam-

ple).
DISTRIBUTION.—Enewetak Atoll.
DESCRIPTION OF ADULT FEMALE (Figures 36-38).—

Elongate with prominent rostrum and caudal process (Figure
36). Greatest height at anterior end of straight part of dorsal
margin; ventral margin evenly rounded.

Ornamentation: 1 low anterodorsal rib extending posteriorly
from anterior edge of rostrum; a 2nd stouter anterior rib with
anterior end projecting past anterior edge of rostrum (Figures
36, 37fr); posterodorsal corner of valve with low process not
reaching posterior edge of valve; a 2nd low process present
near ventral margin and anterior to caudal process; caudal
process with subdued rib. Surface of valve with large fossae
having scalloped edges (Figure 37a); fossae smaller and more
widely separated in vicinity of central adductor muscle
attachments near middle of valve. Long bristles on valve
surface and along anterior and ventral margins (Figure 36) (not
all bristles shown).

Infold: Rostral infold with 5-7 long bristles (Figure 37b); 2
bristles at inner end of incisur, 1 short bristle just ventral to
inner end of incisur, and 1 short bristle at posterior end of 6
parallel ribs on anteroventral infold (Figure 37c); ventral infold
just anterior to caudal process with 3 bristles; inner edge of
infold of caudal process with 3 bristles; posterior infold with 1
small bristle; infold of caudal process with 7 setose bristles

FIGURE 36.--Harbansus vix, new species, USNM 158308. holotype, adult
female, length 0.87 mm.
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FIGURE 37.—Harbansus vix, new species, USNM 158308, holoCype, adult female: a-d, left valve: a, detail of
fossae and a bristle of outer surface from just posterior to central adductor muscle attachments; b, inner view of
rostrum and incisur, c. inner view of anteroventral margin; d, inner view of caudal process, e, medial view of right
1 st antenna;/ medial view of endopodite and distal part of protopodite of left 2nd antenna; g, medial view of left
mandible; h, lateral view of distal end of right mandible (only longest and shortest daws shown of the 3 on the
3rd endopodial joint); i, posterior of body from right side showing right genitalia, furca and internal sclerites.
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along anterior end of pocket (Figure 37d).
Selvage: Wide lamellar prolongation with fringe on outer

edge present in vicinity of incisur, narrower along anterior and
ventral margin; divided at inner end of incisur.

Carapace Size: USNM 158308, length 0.87 mm, height 0.44
mm.

First Antenna (Figure 31e): 1st joint with few distal medial
spines forming row. 2nd joint with ventral and dorsal spines
and 1 spinous dorsal bristle. 3rd joint with few ventral spines
and 3 bristles (1 ventral, 2 dorsal). 4th joint with 5 bristles (3
ventral, 2 dorsal). 5th joint: sensory bristle with 1 or 2 short
proximal filaments and 1 short and 3 long terminal filaments
excluding stem (stem with 2 minute spines at tip, filaments
with only 1). 6th joint fused to 5th, with medial bristle about
same length as 5th joint. 7th joint: a-bristle longer than bristle
of 6th joint, with terminal spine; b-bristle shorter than sensory
bristle of 5th joint, with 2 subterminal filaments (stem with 2
spines at tip, filaments with only 1); c-bristle about same length
as sensory bristle, with 1 short proximal filament and 3 terminal
filaments excluding stem (stem with 2 spines at tip, filaments
with only 1). 8th joint: d- and e-bristles of equal length, same
length as sensory bristle, with blunt tips; f-bristle same length
as c-bristle, with 2 short proximal filaments and 3 terminal
filaments (stem with 2 spines at tip, filaments with only 1);
g-bristle same length as c-bristle, with 1 short proximal
filament and 3 terminal filaments excluding stem (stem with 2
spines at tip, filaments with only 1).

Second Antenna (Figure 37/): Protopodite bare. Endopodite
2-jointed: 1st joint with 2 short anterior bristles; 2nd joint
elongate with 1 long spinous anterior bristle and small unringed
terminal peg. Exopodite 9-jointed: 1st joint elongate with small
terminal medial bristle; bristle of 2nd joint reaching just past
9th joint, with 8 stout ventral spines and 1 slender dorsal spine
at tip, but no natatory hairs; bristles of joints 3-8 relatively
short, with stout ventral spines, 1 slender dorsal spine at tip, but
no natatory hairs; 9th joint with 2 bristles (longest ventral and
about same length as combined lengths of joints 5-9, with 4
ventral spines but no natatory hairs; short bristle about half
length of ventral bristle and with few slender distal spines);
joints 5-8 with stout basal spine (spine of 8th joint about same
length as 9th joint); 9th joint with small lateral spine; joints 2-8
with minute spines forming terminal row.

Mandible (Figure 37g,h): Coxale endite spinous, bifurcate,
without bristle at base. Basale: medial side hirsute, with 3 small
bristles in proximal ventral corner, 1 short bristle near
midlcngth close to ventral margin; lateral surface near ventral
margin with 2 short bristles near joint midlength; ventral
margin with 1 terminal bristle; dorsal margin with 1 midbristle
and 2 terminal bristles. Exopodite hirsute, about half length of
dorsal margin of 1st endopodial joint, with 1 long subterminal
bristle and 1 short terminal bristle. Endopodite: 1st joint:
ventral margin with 3 bristles (1 short, 1 medium, 1 long); 2nd
joint: ventral margin with bristles forming 2 distal groups

(proximal group with 2 bristles, distal group with 3 bristles
including claw-like bristle) (Figure 37/i); dorsal margin with
bristles forming 2 groups near joint midlength (1 short bristle in
proximal group, 4 in distal group); 3rd joint with 2 stout
subequal claws, 1 minute dorsal claw, and 3 ringed bristles
(claw-like ventral bristle of 2nd joint half length of longest claw
of 3rd joint) (Figure 37h).

Maxilla (Figure 3Sa-c): Coxale with dorsal bristle. Endites
I and II each with 6 bristles; endite III with 1 proximal and 6
distal bristles. Exopodite minute, with 1 short and 2 long
bristles. Basale with 3 terminal bristles (2 ventral, 1 dorsal).
Endopodite: 1st joint with 1 alpha- and 3 beta-bristles; 2nd
joint with 2 stout claws, 1 shorter claw, and 6 bristles.

Fifth Limb (Figure 3Sd,e): With 3 endites (numbering of
endites uncertain): Endite I with 2 bristles; endite II with 3
bristles; endite III with 9 bristles (Figure 3Sd). Exopodite: 1st
joint: proximal outer edge with marginal spines and 2 bristles
(distal with few long marginal spines) (Figure 38e); main tooth
with 3 cuspate teeth and 1 proximal smooth tooth (Figure 3Se);
spinous bristle on edge proximal to smooth tooth; 2nd joint:
with large squarish tooth; anterior side with 1 small and 2 stout
bristles; inner edge near the 3 anterior bristles with 1 small
bristle (location of base of bristle obscured) (Figure 3%d); inner
lobe of 3rd joint well developed, with 2 terminal bristles; outer
lobe of 3rd joint poorly developed, with 2 short bristles; fused
4th and 5th joints with total of 6 bristles (inner bristle with
proximal bend).

Sixth Limb (Figure 38/,g): Epipodite with 1 short bristle
(Figure 38g). Endite I with 3 short bristles with long proximal
and short distal spines; endite III with 4 bristles with long
proximal and short distal spines; endite IV with 4 or 5 bristles
with long proximal and short distal spines; end joint narrow,
with 5 bristles (with long proximal and short distal spines)
separated by space from 2 hirsute bristles (Figure 38/,g); limb
hirsute.

Seventh Limb (Figure 38/i): 2 bristles in proximal group (1
on each side), each bristle with 3 or 4 bells and marginal spines;
6 bristles in distal group (3 on each side), each with 3-6 bells
and marginal spines; terminus with comb of about 6 spinous
teeth and opposing comb with about 4 shorter spinous teeth.

Furca (Figure 37/): Each lamella with 6 claws; claws 1,2,4
stout (primary), claws 3,5,6 narrow (secondary); claw 4 longer
and stouter than claw 3; claw 1 with 2 rows of posterior teeth
(teeth of medial row stouter, especially distal tooth); lamella
following claw 6 with a minute spine and hairs.

Bellonci Organ: Absent.
Eyes: Medial eye absent. Lateral eye small, unpigmented,

with 5 amber-colored ommatidia (Figure 38/).
Upper Lip (Figure 38/): Consisting of single hirsute lobe

with minute anterior process.
Genitalia (Figure 37/): Consisting of indistinct sclerotized

ring on each side of body anterior to furca.
Posterior of Body: Evenly rounded.
Y-Sclerite (Figure 37/): Branching distally.
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FIGURE 38.—Harbansus vtsc, new species, USNM 158308, holotype, adult female: a, lateral view of right maxilla;
b, c, medial views of left maxilla (not all bristles shown); d, anterior view of left 5th limb (not all bristles shown);
e, detail from d;f, 6th limb (epipodial bristle and 2 posterior bristles of end joint fragmented and not on illustrated
limb); g, epipodial bristle and 2 posterior bristles of end joint of 6th limb; h, 7th limb; i, anterior of body from right
side showing joints 1 and 2 of right 1st antenna, right lateral eye, anterior process, upper lip, and mouth
(esophagus dashed).
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COMPARISONS.—H. vix differs from H. slatteryi Kornicker,
1983a, in having fewer ribs on the carapace and in having a
small terminal peg on the 2nd endopodial joint of the female
2nd antenna. H. vix differs from H. barnardi Kornicker, 1978,
in having a narrower caudal process, an endopodite of the
female 2nd antenna with 2 instead of 3 bristles on the 1st joint
and a terminal peg rather than a bristle on the 2nd joint, and a
shorter ventral claw-like bristle on the 2nd endopodial joint of
the female mandible. H. vix differs from H. paucichelatus
(Kornicker, 1958) and Streptoleberis crenulata Brady, 1880 (=
genus and species inquirenda (Muller, 1912:51; Kornicker,
1978:51)) in not having natatory hairs on the exopodial bristles
of the 2nd antenna. H. vix differs from H. mayeri Kornicker,
1978, H. bradmyersi Kornicker, 1978, H. dayi Kornicker,
1978, // . boweni Kornicker, 1978, and H. schornikovi
(Kornicker and Caraion, 1977) in having 3 rather than 2 bristles
in the distal group of bristles on the ventral margin of the 2nd
endopodial joint of the mandible, and in other characters
(Kornicker, 1978, table 2). H. rhabdion (Kornicker, 1970a) is
much larger than H. vix, has a ventral bristle on the 2nd joint of
the 1st antenna, and is without lateral eyes. H. vix also differs
from other species of Harbansus in having no Organ of
Bellonci.

RUTIDERMATIDAE Brady and Norman, 1896

COMPOSITION.—This family includes 3 genera: Rutiderma
Brady and Norman, 1896, Alternochelata Kornicker, 1958, and
Scleraner Kornicker, 1975. Only Rutiderma is in the collection
from Enewetak.

DISTRIBUTION.—Rutidermatidae have been reported be-
tween latitudes of 45°N and 53°S at depths of intertidal to 560
m (possibly deeper, but records questionable (Kornicker,
1975:657; 1983b: 16)), but are usually collected on the
continental shelf (Cohen and Kornicker, 1987:2).

in alcohol.

TYPE LOCALITY.—Enewetak lagoon (from composite sam-

ple).
PARATYPES.—Enewetak lagoon: Composite sample: USNM

158316, 1 adult male on slide and in alcohol; USNM 158314,
1 adult female and 1 adult male in alcohol. Midwater trawl off
Bokandretok Island: USNM 193636, 2 ovigerous females and
3 adult males in alcohol. Sta A, plankton trap 6, sand substrate:
USNM 193650, 1 adult male in alcohol.

DISTRIBUTION.—Enewetak Atoll.
DESCRIPTION OF ADULT FEMALE (Figures 39, 40a-d,

41).—Carapace with broadly curving anterodorsal and ventral
margins; posterodorsal margin straight forming obtuse angle
with vertical posterior margin (Figure 39). Each valve with
lateral alate process terminating anteriorly at vertical rib and
reaching posterior edge of valve only at posterodorsal corner.
Short rostrum forming right angle with anterior margin of valve
ventral to rostrum in lateral view (Figures 39, 40a). Caudal
process short, triangular; process of right valve of holotype
more slender than that of left (Figures 39,40b,c).

Ornamentation (Figures 39, 40d): Carapace with 3 horizon-
tal ribs: dorsal rib paralleling anterodorsal margin and with 6
radial riblets extending to valve edge (most ventral of the radial
riblets extending onto rostrum); middle rib just dorsal to central
adductor muscle and terminating posteriorly on dorsal corner of
alate process; and ventral rib just ventral to central adductor
muscle attachments and terminating posteriorly on ventral
corner of alate process. Middle and ventral ribs connected
anteriorly by vertical rib extending past ventral rib and
terminating ventrally at anteroventral corner of valve. 6 radial
riblets along ventral margin of valve not reaching ventral
horizontal rib. Straight posterior edge of alate process with
several minute processes projecting posteriorly. Small posteri-

Rutiderma Brady and Norman, 1896

Rutiderma Brady and Norman, 1896:673.

TYPE SPECIES.—Rutiderma compressa Brady and Norman,
1896:673, monotypy.

COMPOSITION.—Hutiderma comprises 26 species (in 11
additional records the species was left in open nomenclature
(Cohen and Kornicker, 1987:7, 8)).

DISTRIBUTION.—Same as for family. Known depth range
intertidal to 317 m.

Rutiderma vox, new species

FIGURES 39-42

Ruliderma sp. Kornicker, 1987b:217,218, fig. \b.

ETYMOLOGY.—From Latin vox (voice, sound, call).
HOLOTYPE.—USNM 158309, ovigerous female on slide and

FIGURE 39.—Rutiderma vox, new species, USNM 158309, holotype, adult
female, length 0.91 mm.
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FIGURE 40.—Rutlderma vox, new species. USNM 158309, holotype, adult female: a, b, inner views of anterior
and posterior of right valve, respectively; c, inner view of caudal process of left valve; d, fossae of outer surface
of carapace, from left valve near ventral edge. USNM 158316, paratype, adult male: e, complete specimen from
left side showing representive fossae, length 1.0 mm; /, g, inner views of rostrum and anteroventral margin of left
valve, respectively (dashed line represent pore canals and bristles, not all of latter shown); h, inner view of
posterior of right valve.

orly pointing process at midlength of straight posterodorsal
valve margin; small process at midheight of straight vertical
posterior edge of left valve. Valve surface with abundant oval
fossae with minute papillae along edge and at bottom (Figure

40d). Anterodorsal and ventral margins of valves with
minute scallops. Edge of valves with long and short bristles,
some long bristles with broad base (not shown), additional
bristles sparsely distributed on valve surface.
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Infold: Rostral infold with 8 bristles parallel to anterodorsal
margin and 2 small bristles at inner end of incisur (Figure 40a);
anteroventral infold with 10 bristles forming row parallel to
valve edge, and 6 striae proximal to bristles (only 5 of these
shown in Figure 40a); ventral infold anterior to caudal process
with 10 small bristles, mostly along narrow list but some
proximal to list. Infold of caudal process forming "pocket" with
anterior lip (edge of lip is continuation of list) with 3 or 4
bristles (1 or 2 at dorsal end, 1 at midheight, 1 ventral) and
narrow transparent vellum (Figure 40b,c,h); posterior infold
dorsal to caudal process with 2 small bristles (Figure 40b).

Selvage: Lamellar prolongation divided at inner end of
incisur and at ventral edge of caudal process on each side of
small bristle (Figure 40b,c,h). Prolongation along anterior,
anterodorsal, anteroventral selvages, and anterior part of
ventral selvage with hirsute fringe along outer edge; fringe not
observed elsewhere.

Carapace Size: USNM 158309, length 0.91 mm, height 0.67
mm. USNM 158314, length 0.91 mm, height 0.68 mm. USNM
193636, 3 specimens: length 0.90 mm, height 0.63 mm; length
0.91 mm, height 0.64 mm; length 0.95 mm, height 0.64 mm.

First Antenna (Figure 4la,b): 1st joint bare. 2nd joint with
proximal dorsal hairs, lateral spines forming row in distal
dorsal corner, dorsal bristle with short marginal spines, and
distal spinous lateral bristle. 3rd joint short, fused to 4th joint,
with 2 spinous dorsal bristles, and 1 spinous ventral bristle. 4th
joint with 3 spinous bristles (2 ventral, 1 dorsal). Sensory
bristle of long 5th joint with 2 short proximal dorsal filaments,
2 minute distal dorsal hairs, and terminal spine (not shown). 6th
joint short, fused to 5th joint, with short spinous medial bristle.
7th joint short, with spinous a-bristle longer than bristle of 6th
joint, b-bristle shorter than a-bristle (proximal xh unringed,
broad; and distal 2/3 narrower, ringed), and long c-bristle
slightly shorter than sensory bristle of 5th joint, with short
proximal filament, 2 minute distal hairs, and terminal spine
(Figure 4\b). 8th joint: d- and e-bristles bare with short blunt
papilla at tips; f-bristle stout, with short proximal filament and
terminal spine; g-bristle long, with fairly long proximal
filament Right limb of USNM 158309 aberrant in having
bristles only partly extruded as if ecdysis incomplete.

Second Antenna (Figure 41c): Protopodite bare. Endopodite
1-jointed with 3 or 4 small bare bristles. Exopodite: 1st joint
with short bent medial spine on distal corner close to ventral
margin; bristle of joint 2 reaching past 9th joint, with minute
rounded spines along ventral margin; bristles of joints 3-5
longer than bristle of 2nd joint but much shorter than bristle of
6th joint, with rounded ventral spines similar to those of bristle
of 2nd joint; joints 6-8 with long bristles with natatory hairs,
no spines; 9th joint with 6 bristles (3 long and 1 short, all with
natatory hairs, and 2 minute, bare); joints 2-5 with minute
indistinct spines forming rows.

Mandible (Figure 4ld): Coxale endite well developed,
bifurcate with long slender and short stout spines. Basale:
dorsal margin with 3 slender bristles; proximal ventral corner

with 4 bristles (2 stout pectinate, 2 slender); medial side near
ventral margin with 3 bristles. Exopodite absent. 1st endopo-
dial joint triangular, with 2 short ventral bristles and long
medial spines. 2nd endopodial joint: dorsal margin with 3 short
proximal bristles; ventral margin with 2 minute a-bristles;
terminal margin with small b-bristle in form of small round
process with terminal spine, c-bristle in form of stout claw
(with serrate dorsal margin, small proximal dorsal tooth, and tip
with serrate inner margin), and 2 slender lateral d-bristles;
medial surface with long spines on proximal half. 3rd
endopodial joint: 3 slender medial a-bristles, b-bristle slender
claw-like, and c -bristle stout claw-like with truncate tip.

Maxilla (Figure 4\e): Endite I with 2 pectinate claws and 2
ringed spinous bristles; endite II with 2 pectinate claws and 4
ringed bristles; endite III with 3 pectinate claws, 2 distal ringed
bristles, and 1 proximal ringed bristle. Coxale with short bare
dorsal bristle. Basale with 3 distal bristles (1 dorsal spinous, 1
medial at joint midwidlh, spinous, 1 ventral). Exopodite with 1
short and 1 long bristle. 1st endopodial joint with 1 spinous
alpha-bristle and 1 spinous bcta-bristlc. 2nd endopodial joint
with spines forming rows, 2 stout pectinate claws (inner claw
longer), 2 short spinous bristles dorsal to claws, 1 short spinous
bristle with base just medial to base of stout inner claw, and 2
spinous a-brisllcs.

Fifth Limb (Figure 4 \f-h)\ Epipoditc with 34 hirsute bristles.
Endite I with 3 short spinous bristles; endite II with spines
forming row and 4-6 bristles; endite III with 4 bristles. 1st
exopodial joint with 4 teeth (Figure 4\f.g): proximal tooth
small, smooth; 2nd to 4th teeth larger and with marginal cusps;
1 spinous bristle proximal to smooth tooth, and 1 longer bristle
on margin adjacent to middle tooth. 2nd exopodial joint
comprising large flat sclcrotizcd tooth having 3 lobes along
inner edge (Figure 4\h), each lobe with 2 marginal teeth;
posterior side of joint with 1 long proximal bristle and 2 shorter
bristles at midlength. Inner lobe of 3rd exopodial joint with 3
bristles (2 spinous and 1 with widely separated marginal
spines), outer lobe with 2 spinous bristles. Fused 4th and 5th
exopodial joints with total of 4 spinous bristles.

Sixth Limb (Figure 41/): 1 short epipodial bristle. Endite I
small with 3 bristles (2 short with long spines, 1 long with short
spines); endite II small with 2 bristles (shortest with long
marginal spines, other with short spines); endite III small, with
2 long bristles with few short marginal spines; endite IV small
with 2 long bristles with indistinct short marginal spines. End
joint with 7 bristles (3 long slender anterior bristles (with short
marginal spines) on short quadrate lobe projection; following 2
bristles stout, hirsute proximally and with short spines distally;
2 posterior bristles stout, hirsute).

Seventh Limb (Figure 41y): Terminus with 6 bristles (3
dorsal, 3 ventral), distal bristle on each side with 2 bells, other
bristles with 5, all with distal marginal spines (spines not
shown); 4 bristles proximally (2 dorsal, 2 ventral), each with 3
bells and distal marginal spines. Tip with opposing indistinct
combs (each tooth of comb with trifid tooth on each side, but
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FIGURE 41.—Rutiderma vox, new species, USNM 158309, holotype, adult female; a, medial view of left 1st
antenna; b, detail from a showing some terminal bristles; c, medial view of endopodite and distal part of
protopodite of right 2nd antenna; d, medial view of right mandible; e, medial view of left maxilla (exopodite
dashed);/, 5lh limb; g, main tooth of 1 st exopodial joint of 5th limb shown in/; h, detail of 2nd exopodial joint
of 5th limb shown in/, i, 6th limb;y, 7th limb; k, left lamella of furca; /, medial eye and Bellonci organ; m, anterior
of body showing medial eye and Bellonci organ, anterior projection at midheight, and upper lip; n, posterior of
body from left side showing part of furca and internal sclerites.
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number of teeth not resolved with certainty).
Furca (Figure 4\k,n): Each lamella with 3 stout claws

followed by 3 slender claws; claws 1-3 with distal ends
slightly offset and without marginal teeth, and with tips
rounded; tip of claws 4-6 pointed; anterior margins of claws
1-4 with few small hairs or spines; claw 1 with medial and
lateral teeth along posterior margin, some lateral teeth longer
than others; claw 2 with slender closely spaced teeth more
numerous than on claw 1; claws 5 and 6 very slender and
indistinct, trifurcate; claws 1-3 with long hairs forming row
near base (not shown); anterior edge of each lamella with few
short hairs; right lamella with long hairs near insertion of claw
1; long lateral hairs present on lamellae following claw 6; right
lamella slightly anterior to left lamella.

Bellonci Organ (Figure 41/,m): Elongate with 2 sutures or
creases delimiting short segment proximal to midlength, with
minute spine on pointed tip.

Eyes: Medial eye unpigmented (light amber color), with
short dorsal filaments; eye in lateral view with dorsal part
projecting anteriorly (Figure 41/,m). Lateral eyes absent.

Upper Lip (Figure 41m): Simple, rounded.
Genitalia: Not observed.
Anterior of Body (Figure 41m): With rounded lobe at

midheight.
Posterior of Body (Figure 4In): With hairs along posterior

margin and low rounded lobe on posterodorsal corner.
Y-Sclerite (Figure 41n): Branching distally with dorsal

branch more slender than ventral branch. Girdle with ventral
end at Y-sclerite and dorsal end not reaching posterior margin
of body.

Eggs: USNM 158309 with 1 well-developed egg (showing
some partly developed appendages) in marsupium. USNM
193636, 2 specimens, each with 4 eggs in marsupium.

Gut Content: USNM 193636 (adult female) with large whole
nematode coiled in gut with one end extending into esophagus.

DESCRIPTION OF ADULT MALE (Figures 40e-g, 42).—

Carapace more elongate than that of female and with rostrum
forming obtuse angle with anterior margin of valve ventral to
rostrum (Figure 40e); each valve with alate process not
extending anteriorly past midlength of valve. Caudal process
triangular in lateral view.

Ornamentation: Valve surface with abundant oval fossae
similar to those of adult female (Figure 40e); anterior edge of
rostrum with minute scallops (Figure 40/). Edge of valves with
long and short bristles, some long bristles with broad base;
additional bristles sparsely distributed on valve surface.

Infold and Selvage (Figure 40/,,g): In general, similar to those
of adult female, except without striae on anteroventral infold
proximal to bristles (Figure 40g).

Carapace Size: USNM 158316, length 1.00 mm, height 0.57
mm. USNM 158314, length 0.99 mm, height 0.57 mm. USNM
193636, 3 specimens, length 0.96 mm, height 0.60 mm; length

0.94 mm, height 0.55 mm; length 0.95 mm, height 0.58 mm.
First Antenna (Figure 42a): 1st joint with medial spines. 2nd

joint with medial spines forming rows, lateral spines forming
row near distal margin, 1 spinous dorsal bristle, and 1 slender
distal lateral bristle. 3rd joint short, trapezoidal, with well-
developed medial suture and less-developed lateral suture
separating it from 4th joint, and 3 spinous bristles (1 ventral, 2
dorsal). 4th joint with 3 or 4 bristles (2 or 3 ventral, 1 dorsal).
5th joint small, wedged medially between 4th and 6th joints
near ventral margin; sensory bristle with stout proximal part
bearing numerous slender filaments at its tip (not all filaments
shown) and stem with 2 minute proximal hairs; tip of stem
missing on USNM 158316. 6th joint slightly longer than 4th
joint, with short spinous medial bristle near distal ventral
corner. 7th joint: a-bristle spinous, about same length as bristle
of 6th joint; b-bristle about twice length of a-bristle, with 2
marginal filaments; c-bristle long, stout, with about 10
marginal filaments. 8th joint: d- and c-bristlcs about 7* longer
than b-bristlc, bare with blunt tips; f-bristlc similar to c-bristle;
g-bristle about same length as c-bristle, with short proximal
filament.

Second Antenna: Protopoditc with tuft of short lateral hairs
at dorsal distal corner near insertion of exopodile (not shown).
Endopoditc 3-jointcd (Figure 42b): 1st joint short, with 5 small
anterior bristles; 2nd joint elongate, with 2 small bristles near
midlength; 3rd joint elongate, reflcxed on 2nd, with 1 short
proximal bristle and 2 minute slender subtcrminal bristles.
Exopodite: 1st joint elongate with minute medial spine near
middle of distal margin; length and width of 2nd joint equal,
with long spines forming row along distal margin near dorsal
edge, and bare ventral bristle (bristle not reaching distal end of
3rd joint); 3rd joint 2V2 times length of 2nd joint; 4th to 9th
joints decreasing in size distally along exopodite, and with
combined length about X/A length of exopodite; bristles of joints
3-8 long with natatory hairs, no spines; 9th joint of left limb of
USNM 159316 aberrant (right limb of specimen missing),
fused to 8th, with 1 short bristle with few subterminal natatory
hairs, 1 long bristle with natatory hairs, and 1 long bristle
bifurcating at xh length of bristle, each distal branch with
natatory hairs.

Mandible (Figure 42c): Coxale endite represented by small
spine near midlength of joint. Basale: dorsal margin with
bristles forming 2 groups near midlength (1 bristle in proximal
group, 2 in distal group); medial surface with spines forming
oblique rows (spines not shown), 3 short bristles in proximal
ventral corner, and 2 short bristles near midlength of ventral
margin. Exopodite finger-like, hirsute, with minute indistinct
blunt process near tip (process not shown). 1st endopodial
joint: medial surface spinous (spines not shown); ventral
margin with 2 bristles near midlength. 2nd endopodial joint:
medial surface spinous; dorsal margin with bristles forming 2
proximal groups (1 bristle in proximal group, 2 in distal);
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FIGURE 42.—Rut'idtrma vox, new species, USNM 158316, paratype, adult male: a, medial view of left 1st
antenna; b, lateral view of endopodite left 2nd antenna; c, lateral view of right mandible; d, maxilla; «, 5th limb
(not all bristles shown);/, 6th limb; g, 7th limb; h, posterior of body from right side showing copulatory organ and
furca; i, anterior of body from left side showing left lateral eye, medial eye and Bellonci organ, and upper lip.
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ventral margin with 2 a-bristles, 1 b-bristle, 1 c-bristle, and 2
smaller d-bristles. 3rd endopodial joint with 3 a-bristles, 1
b-bristle, and 1 stout c-bristle with ventral spines.

Maxilla (Figure 42d): Limb minute, indistinct, details
difficult to resolve. Endites with weekly developed bristles,
some with long spines. Coxale with slender bare dorsal bristle.
Basale with 1 slender dorsal bristle and 1 slender bristle at
midwidth. Exopodite small with 1 slender short bristle and 1
long hirsute bristle. 1st endopodial joint hirsute, with 1 slender
alpha-bristle and 1 hirsute beta-bristle. 2nd endopodial joint
hirsute, with 2 stout bristles (ventral longer) and 5 slender
bristles.

Fifth Limb (Figure 42e): Limb reduced. Epipodite frag-
mented, with 25 hirsute bristles on remaining part (not shown).
Endites I and II each with 3 small bristles; endite III with 3
slender bristles, 1 long stout ringed bristle, and 2 weakly
developed unringed finger-like bristles. 1st exopodial joint
with 3 short weakly developed finger-like bristles and 1 ringed
bristle. 2nd exopodial joint with 3 finger-like bristles and 1
ringed bristle. 3rd exopodial joint with 3 weekly developed
bristles on inner lobe and 2 ringed bristles on outer lobe. 4th
and 5th exopodial joints fused, with total of 4 ringed bristles.

Sixth Limb (Figure 42/): 1 short epipodial bristle. Endite I
with 3 short bristles; endite II with 1 short and 1 long bristle;
endite III with 2 long bristles (distal twice length of other);
endite IV with 2 long bristles. End joint with 6 bristles (2 long
bristles on short quadrate lobe (anterior bristle with short
spines, posterior bristle stouter, hirsute proximally and with
short spines distally); following 2 bristles stout, hirsute
proximally and with short spines distally; following 2 bristles
stout hirsute).

Seventh Limb (Figure 42g): Terminus with 4 bristles (2
ventral, 2 dorsal), each with 4 bells and distal spines; 4
proximal bristles (2 dorsal, 2 ventral), each with 2 or 3 bells and
distal spines. Tip with opposing combs, each with 3 minute
teeth, middle tooth of each comb longer and bare, each lateral
tooth of comb with few marginal spines.

Furca (Figure 42h): Lamellae and claws 1-3 more slender
than those of female, claws 5 and 6 more distinct than those of
female; all claws with slender teeth along posterior edges.

Bellonci Organ (Figure 42/): Similar to that of adult female.
Eyes: Lateral eye well developed with 15-18 divided

amber-colored ommatidia; area between ommatidia also amber
colored (Figure 42/). Medial eye about same size as lateral eye,
without pigment, with short dorsal filaments (Figure 42i).

Upper Lip (Figure 42/): Similar to that of female.
Genitalia (Figure A2h): On each side of body elongate

copulatory limb bearing minute processes and lobe with
bristles.

Anterior of Body (Figure 42/): With broad anterior projec-
tion at midhcight.

Posterior of Body (Figure A2h): With hairs along posterior
margin and low rounded lobe on posterodorsal corner.

Y-Sclerite: Similar to that of female (Figure 42/i). Girdle
with ventral end at Y-sclerite and dorsal end reaching posterior
margin of body (Figure 42h).

COMPARISONS.—R. vox differs from R. normani Poulsen,
1965, in not having a serrate list on the infold of the caudal
process of the right valve, and from R. darbyi Kornicker,
1983c, in not having a serrate list on the infold of the caudal
process of the left valve. The female R. vox differs from the
female R. lomae (Juday, 1907) in having a longer caudal
process, fewer bristles on the list of the caudal process, a shorter
b-bristle on the 7th joint of the 1st antenna, an endopodite of the
2nd antenna without a minute bristle near middle of its margin,
and a slightly stouter 4th claw on the furca. R. vox differs from
R. judayi McKenzie, 1965, in not having a deep indentation at
midheight of the posterior edge of the alate process on each
valve. R. vox differs from R. gerdhartmanni Kornicker, 1975,
R. chessi Kornicker and Myers, 1981, R. sterreri Kornicker,
1981a, R. arcuatile Kornicker, 1983c, R. cohenae Kornicker,
1983c, and R. kalkei Kornicker, 1983c, in having marginal
teeth on the 3 lobes of the 2nd joint of the female 5th limb. The
female R. vox differs from the female R. compressum Brady and
Norman, 1896, R. rostratum Juday, 1907, R. leloeuffi Kor-
nicker, 1975, and R. tridens Kornicker and Caraion, 1978, in
not having a prolonged tip on the c-bristle of the 2nd
endopodial joint of the female mandible. R. vox differs from R.
hartmanni Poulsen, 1965, R. pax Kornicker, 1984, and R.
licinum Kornicker, 1983c, in not having an upturned tip on the
c-bristle (claw) of the 2nd endopodial joint of the female
mandible. The list of the caudal process of the female R. vox is
longer and more oblique than that of the female R. dinochela-
tum Kornicker, 1958.

SARSIELLIDAE Brady and Norman, 1896

COMPOSITION.—This family includes 2 subfamilies: Sar-
siellinae Brady and Norman, 1896, and Dantyinae Kornicker
and Cohen, 1978. Only Sarsiellinae are in the collection from
Enewetak.

DISTRIBUTION.—The known latitudinal range of members of
this family is 63°N and 73°29'S, and the known depth range is
intertidal to 4758 m (Kornicker and Caraion, 1980:2).

SARSIELLINAE Brady and Norman, 1896

COMPOSITION.—This subfamily comprises 13 genera in-
cluding the new genus Metasarsiella proposed herein. Four
genera are in the collection from Enewetak: Anscottiella,
Eusarsiella, Ancohenia, and Metasarsiella.

DISTRIBUTION.—Same as for Sarsiellidae.
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Key to the Genera of SARSIELLINAE

(Adult and Instar IV females)

1. Furca without secondary claws between primary claws 2
Furca with secondary claws between primary claws 9

2. Furca with only claw 1 nonarticulate 3
Furca with at least 2 claws nonarticulate 6

3. Furca with 7 claws Parasarsiella
Furca with 6 claws Metasarsiella, new genus
Furca with 5 claws 4

4. First antenna without d-bristle Adelta
First antenna with d-bristle 5

5. Seventh limb with terminal teeth Eusarsiella
Seventh limb without terminal teeth Sarsiella

6. Furca with claws 1, 2, and 3 nonarticulate June tie hela
Furca with claws 1 and 2 nonarticulate 7

7. First antenna with claw-like c-, f-, and g-bristles Anscottiella
First antenna with bristle-like c-, f-, and g-bristles 8

8. Infold of caudal process with spinous bristles forming row along list; posterior
infold without 2 setal bristles Cymbicopia

Infold of caudal process without spinous bristles forming row along list; posterior
infold with 2 setal bristles Eurypylus

9. Furca with claw 4 nonarticulate 10
Furca with claw 4 articulated 11

10. First antenna with claw-like f- and g-bristles Ancohenia
First antenna with bristle-like f- and g-bristles Chelicopia

11. Infold of caudal process with spinous bristles forming row along list; posterior
infold without 2 or 3 setal bristles; only claw 1 of furca nonarticulate

Spinacopia
Infold of caudal process without spinous bristles forming row along list; posterior

infold with 2 or 3 setal bristles; only claw 1, or both claws 1 and 2 of furca
nonarticulate Neomuelleriella

Ancohenia Kornicker, 1976

Ancohenia Komicker, 1976b:6.

TYPE SPECIES.—Ancohenia hawaiiensis Kornicker,
1976b:7, by monotypy.

COMPOSITION.—Ancohenia comprises 2 species: A. ha-
waiiensis Kornicker, 1976b, and A. robusta (Brady, 1890).

DISTRIBUTION.—The genus is known only from the Pacific
Ocean. A. hawaiiensis has been reported from Hawaii
(Kornicker, 1976b: 12) and Rangiroa Atoll, Tuamotu Archipel-
ago (Hartmann, 1984:122). A. robusta has been reported from
Fiji (Brady, 1890:513), and is reported herein from Enewetak
Atoll.

EMENDED DIAGNOSIS.—Diagnosis emended to include
proximal bristles on 7th limbs of adult male.

First Antenna: f- and g-bristles of 8th joint of female short,
claw-like; these bristles on adult male claw-like proximally,
bristle-like distally.

Second Antenna: Endopodite of adult male 3-jointed.

Mandible: Adult male with well-developed hirsute exopo-
dite, endopodite with stout claw on each joint, and claw on 2nd
endopodial joint with blunt tip.

Seventh Limb: Adult male limb well developed, with
terminal bristles, with or without proximal bristles, and with
bare terminus.

Furca: Main claws 1, 2, and 4 nonarticulated; secondary
claws 3, 5, and sometimes 6 articulated.

Ancohenia robusta (Brady, 1890)

FIGURES 43-47

Pleoschisma robusta Brady, 1890:513 [probably only part], pi. 4: figs. 13,
14(7).

Sarsiella robusta—Brady, 1897:94,pi. 17: figs. 14, 15.—MuUer, 1912:42.
Eusarsiella robusta.—Poulsen, 1965:83.
Ancohenia robusta.—Komicker, 1981a:12, figs. 4, 5.
Ancohenia sp. Komicker, 1987b:217, 218, fig. If.

HOLOTYPE.—None selected. Syntypes at the Hancock
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ROURE 43.—Aneohenia robusta (Brady), USNM 158312. adult male, length
1.01 mm.

Museum, Newcastle upon iyne, England.
SYNTYPE LOCALTTY.—Vuna Point, Taveuni, Fiji, in tide

pools.
MATERIAL.—Enewetak lagoon: Midwater trawl off Bokan-

dretok Island: USNM 193623, instar III female on slide and in
alcohol. Sta A, plankton trap 6, night, coral substrate: USNM
193649,1 adult male in alcohol. Sta B, plankton trap 7, night,
coral rubble substrate: USNM 193661,1 adult male: Compos-
ite sample: USNM 158311, adult male on slide and in alcohol;
USNM 158312, adult male in alcohol.

DISTRIBUTION.—Fiji; Enewetak Atoll.
SUPPLEMENTARY DESCRIPTION OF ADULT MALE (Figures

43-45).—Carapace with shallow incisur and truncate posterior
(Figure 43).

Ornamentation: Surface with abundant shallow fossae each
with peripheral minute spines (Figure 43); surface between
fossae with scattered short bristles, most with small bulbous
tips (not all shown on Figure 43); numerous bristles and small
spines along anterior and ventral margins, some bristles with
broad basal part Posterior half of dorsal margin with low nodes
forming row (Figure 43).

Infold: Anterior infold with small bristle near inner margin
ventral to incipient rostrum (Figure 44a). Infold anterior to low
caudal process with 4 bristles near midwidth, and 3 or 4 smaller
bristles near inner margin (not all shown in Figure 44b).
Posterior infold with 2 setal bristles (Figure 44b).

Selvage: Wide lamellar prolongation with marginal fringe
along anterior, ventral, and posterior margins.

Central Adductor Muscle Attachments (Figure 45e): Con-
sisting of numerous ovoid individual attachments.

Carapace Size: USNM 158311, length 1.00 mm, height 0.80
mm; USNM 158312, length 1.01 mm, height 0.77 mm; USNM
193649, length 0.99 mm, height 0.80 mm; USNM 193661,

length 1.01 mm, height 0.76 mm.
First Antenna (Figure 44c): 1st joint bare. 2nd joint with 1

spinous dorsal bristle. 3rd and 4th joints fused; 3rd joint with 1
spinous dorsal bristle; 4th joint with 2 bristles (1 ventral, 1
spinous dorsal). 5th joint wedged ventrally between 4th and 6th
joints; sensory bristle with bare stem and proximal cup with
abundant slender filaments with proximal rings. 6th joint
elongate with small spinous medial bristle. 7th joint: a-brisdc
spinous, about same length as bristle of 6th joint; b-bristle
slightly longer than a-bristle, bare except for minute terminal
spine; c-bristle bristle-like, longer than c-bristlc. with 2
marginal filaments (on left limb of holotypc filaments together,
on right limb filaments widely separated) (distal part of bristle
broken off illustrated limb). 8th joint* d- and c-bristlcs long
with blunt tips, d-bristle shorter than c-bristlc; f- and g-bnstlcs
claw-like, unringed in proximal part, ringed in distal part, both
bristles about same length as c-bristlc; f-brisilc with short
filament proximal to midlength; g-brisdc with 2 filaments.

Second Antenna: Protopodite bare. Endopodite 3-joinied
(Figure 44d): 1st joint elongate, with 2 small anterior bristles
(illustrated right limb with hair-like foreign growth on 1st joint
absent from left limb); 2nd joint long, narrow, with 2 long
bristles with marginal spines; 3rd joint elongate, rcflexed, with
2 minute subterminal bristles and several minute ridges.
Exopoditc: 1st joint with minute terminal medial process
(Figure 44d); bristle of 2nd joint long, with about IS proximal
ventral spines, and distal natatory hairs; bristle of 3rd joint with
long proximal ventral hairs followed by about 8 ventral spines,
then natatory hairs; bristles of joints 4-8 with natatory hairs, no
spines; 9th joint with 2 bristles (1 long with natatory hairs, 1
short bare).

Mandible (Figure 44<r): Coxale endite consisting of small
medial spine near ventral margin. Basale: medial side with 3
short proximal bristles near ventral margin; ventral margin
proximal to midlength with 3 short bristles; dorsal margin with
2 short bristles. Exopodite consisting of well-developed hirsute
process. Endopodite: ventral margin of 1st joint with 1 stout
claw and 2 small bristles, stout claw with small marginal spines
projecting vertically; ventral margin of 2nd joint with stout
terminal claw with short marginal spines projecting vertically,
tip of claw blunt, nozzle-like, a minute medial spine-like bristle
may be present distal to base of claw but difficult to resolve;
dorsal margin of 2nd joint with long bristle at midlength; 3rd
joint with long bare curved terminal claw with pointed tip, short
ventral bristle, and minute dorsal bristle.

Maxilla (Figure 45a): Limb reduced 3 endites with total of
about 13 weak bristles, some with spines (endites not shown).
Coxale with 1 bristle. Exopodite with 3 bristles. 1st endopodial
joint with 1 weak alpha-bristle and 1 weak beta-bristle; 2nd
endopodial joint with about 7 weakly developed bristles.

Fifth Limb (Figure 45b): Epipodite with 35 hirsute bristles.
Exopodite reduced: 1st joint with 2 bristles; remaining joints
with total of 8 bristles. Endite without bristle (? always).

Sixth Limb (Figure 45c): Endite I with 2 or 3 small bristles.
Endite II (this endite could be interpreted to be part of end joint
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FIGURE 44.—Ancohenia robusta (Brady), USNM 158312, adult male: a, inner view of anterior of left valve; b,
inner view of posterior of right valve; c, medial view of left 1st antenna (proximal filaments of sensory bristle not
shown); d, inner view of disul part of protopodite, endopodite, and 1 st joint of exopodite of right 2nd antenna;
e, medial view of right mandible; /, anterior of body from left side showing left lateral eye, medial eye and
Bcllonci organ, and upper lip; g, distal end of medial eye and Bcllonci organ viewed under cover slip.
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FIGURE 45.—Ancohenia robusta (Brady). USNM 158312, adult male: a, maxilla (endites and some bristles not
shown); b, 5th limb; c, 6th limb; d, 7th limb. USNM 158311, adult male: e, central adductor muscle attachments
of right valve, anterior to right;/ left copulatory organ and left lamella of furca; g, left Y-sclerite and ventral end
of girdle.

but is separated from it by small indentation in margin) with 5
long spinous and hirsute bristles. End joint with 12 spinous and
hirsute bristles.

Seventh Limb (Figure 45d): Limb of USNM 158312 long
with 2 terminal paired bristles (each pair on small mound, each

bristle with 6 bells but no marginal spines) and 2 proximal
bristles, 1 on each side, each bristle with 3 bells but no spines;
terminus without comb teeth. USNM 158311 without 7th limbs
(absence interpreted to be aberrancy, but more specimens
needed to affirm interpretation).
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Furca (Figure 45/): Each lamella with 6 claws; claws 1,2,4
stout and fused to lamella; claws 3, 5, 6 small, articulated; 1 or
2 small spines and long hairs on lamellae following claws;
claws 1-5 with teeth along posterior margins. (Furca missing
from USNM 158312.)

Bellonci Organ (Figure 44f,g): Elongate, broadening dis-
tally, with round tip.

Eyes: Medial eye without pigment, bare (Figure 44/g).
Lateral eye smaller than medial eye, unpigmented, with 8 or 9
light amber-colored ommatidia (Figure 44/).

Genitalia (Figure 45/): Small copulatory organ on each side
of body but not examined in detail.

Posterior of Body: Evenly rounded, bare.
Y-Sclerite (Figure 45g): Typical for family.
DESCRIPTION OF FEMALE INSTAR III (Figures 46, 47).—

Carapace oval in lateral view; posterior margin truncate;
posteroventral comer less rounded than posterodorsal margin
but caudal process not evident in lateral view (Figure 46a).

Ornamentation (Figure 46a / ) : Surface with small indis-
tinct fossae visible only where concretions present in shell
(Figure 46b), and with minute indistinct spines (Figure 46df).
Bristles with pointed tips (some with broad basal part) present
along anterior, ventral, and posterior edges of valve and on
lateral surface close to anterior and ventral margins, sparse
elsewhere (Figure 46a-c, e); bristles with bulbous tips widely
distributed on valves except close to free margins (some
bulbous tips collapsed, appearing cup-like) (Figure 46a,b).
With transmitted light numerous small pores evident, but these
may be internal and not on valve surface (Figure 46a).

Infold: Ventral infold with minute bristle near inner edge
ventral to valve midheight (Figure 46c). Infold in posteroven-
tral corner with 3 small bristles near inner margin and 2 sets of
minute paired bristles closer to inner margin (not all bristles
shown in Figure 46d,f). Posterior infold with 2 setal bristles
and with minute bristle close to inner margin (Figure 46d,f).

Selvage: Wide lamellar prolongation along anterior, ventral,
and posterior margins, with marginal fringe in vicinity of
caudal process, with individual widely separated marginal hairs
along ventral margin.

Central Adductor Muscle Attachments (Figure 46a): Con-
sisting of numerous ovoid individual attachments.

Carapace Size: USNM 193623, length 0.88 mm, height 0.69
mm.

First Antenna (Figure 41a,b): 1st joint broad, bare. 2nd joint
with distal dorsal bristle. 3rd and 4th joints fused; 3rd joint
short with 2 bristles (1 ventral, 1 dorsal); 4th joint long with 2
bristles (1 ventral, 1 dorsal). Sensory bristle of long 5th joint
slender, with terminal papilla (Figure 41b). Medial bristle of
6th joint small. 7th joint: with small lateral pore near b-bristle
(Figure 41b); a-bristle about xh longer than bristle of 6th joint
and stouter, ringed, spinous; b-bristle shorter than a-bristle,
bare; c-bristle about xh longer than sensory bristle of 5th joint,
with terminal papilla. 8th joint: d-bristle slightly shorter than
sensory bristle, bare with blunt tip; e-bristle almost twice length

of d-bristle and slightly shorter than c-bristle, bare with blunt
tip; f-bristle claw-like, slightly shorter than d-bristle; g-bristle
claw-like, slightly longer than d-bristle.

Second Antenna (Figure 47c): Protopodite bare. Endopodite
with small terminal thumb-like process and 2 short proximal
bristles. Exopodite 9-jointed: 1st joint with small straight
medial terminal spine; 2nd joint about twice length of 3rd joint;
joints 3-8 decreasing is size gradually; joint 9 minute, less than
V2 length and width of joint 8; bristle of 2nd joint with hair-like
proximal ventral spines and distal natatory hairs; bristles of
joints 3-8 with natatory hairs, no spines; 9th joint with small
bare dorsal bristle and long bristle with few proximal ventral
spines and distal natatory hairs.

Mandible (Figure 41d,e): Coxale with long hairs along
ventral margin; endite consisting of small proximal medial
spine near ventral margin (Figure 41d). Basale: ventral margin
with 3 small bristles (2 proximal with bases on medial surface);
dorsal margin with 2 small distal spines. Exopodite absent.
Endopodite: 1st joint with medial spines, 1 minute ventral
spine proximal to main claw, and sinuate dorsal margin (Figure
41e); 2nd joint with small subterminal dorsal spine and main
ventral claw; 3rd joint minute, with small dorsal spine and
longer ventral spine, both at base of main claw.

Maxilla (Figure 41f,g): Endite I with 6 bristles, endite II with
4 bristles, endite III with 5 bristles (Figure 47/). Coxale with
short anterior bristle. Basale with 1 lateral bristle near
exopodite. Exopodite with 3 bristles (1 long, 2 short). 1st
endopodial joint with pectinate alpha-bristle and spinous
beta-bristle; 2nd endopodial joint with 2 lateral a-bristles, 1
medial c-bristle, and 5 pectinate terminal bristles (middle
bristle shorter than others).

Fifth Limb (Figure 41h): Epipodial appendage with 35-37
bristles (3 proximal bristles shown in Figure 46/); single endite
with 1 short bristle. Exopodial joints fused: 1st joint with 2 long
bristles; 2nd joint with 1 minute proximal bristle and 3 long
terminal bristles; joints 3-5 with total of 7 bristles (interpreta-
tion: 2 proximal on outer lobe of 3rd joint, 1 minute and 2 long
on inner lobe of 3rd joint, and 2 long on 4th plus 5th joints).

Sixth Limb (Figure 47/): With 2 endites; endite I with 2
bristles (1 short stout and 1 long slender on right limb; 2 short
stout subequal on left limb); endite II with 4 bristles (1 long, 3
short). End joint with 4 bristles (2 long, 2 short) on anterior part
and separated by space from 3 long bristles on posterior part
(anterior part could be considered 3rd endite); posterior edge of
limb hirsute.

Seventh Limb (Figure 46/): Elongate, bare. (7th limb of
instar IV present inside limb of USNM 193623, 4 bristles
visible, each with 2 or 3 bells).

Furca (Figure 47/): Each lamella with 6 claws; claws 1,2,4
nonarticulated; claws 3 and 5 articulated; claw 6 weakly
articulated or nonarticulated; claw 3 much smaller and more
slender than claw 4; tips of long claws blunter than tips of short
claws; claws 1-5 with teeth along posterior margin and spines
along anterior margin; posterior margin of claw 6 bare or with
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FIGURE 46.—Ancohenia robusta (Brady), USNM 193623, instarlll female: a, complete specimen from left side,
length 0.88 mm (dashed oval in upper left side of illustration indicates location of lateral eye; solid ovals at
midlength and midheight represent central adductor muscle attachments; small ovals or dots near dorsal margin
represent pores or fossae); b, detail of concretions in right valve with small ovals representing fossae (note some
bristles with pointed tips and others with bulbous tips); c, inner view of anterior of right valve; d, inner view of
posteroventral and posterior margin of right valve; e, anterior margin of left valve showing bristles and minute
surface spines;/, inner view of anteroventral and posterior margin of left valve (2 setal bristles are on infold); g,
h, 2 bristles and an elongate foreign growth on left and right valves, respectively; i, left 7th limb and 3 spinous
bristles of epipodite of 5th limb (sclerites are lined); j , lateral eye; k, anterior of body.
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FIGURE 47.—Ancohenia robusta (Brady), USNM 193623, instarlll female: a, right lateral eye and joints 1-5 of
right 1st antenna; b, lateral view of distal end of left 1st antenna; c, medial view of distal part of protopodite,
endopodite, and exopodial joints 1 and 2 of left 2nd antenna; d, lateral view of left mandible; e, medial view of
spines on 1st endopodial joint of right mandible;/, medial view of endites I, II, and III of right maxilla; g, lateral
view of left maxilla (not all endite bristles shown); h, 5th limb; i, medial view of right 6th limb; j , right lamella
of furca; k, medial eye and Bellonci organ from left side; /, posterior of body from right side showing internal
sclerites.
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few teeth; claw 1 of both lamellae with long hairs forming row
near base; ventral edge of left lamella with long spines
following claw 6; anterior margin of right lamella anterior to
left lamella by width of base of claw 1, and with few spines.

Bellonci Organ (Figure 41k): Elongate, broadening distally,
with round tip.

Eyes: Medial eye obscured but not pigmented (Figure 41k).
Lateral eye not pigmented (ommatidia colored light amber, and
between ommatidia lighter amber), each eye with 4 ommatidia
(Figures 46/, 47a).

Upper Lip (Figure 46k): Evenly rounded.
Anterior of Body (Figure 46k): Triangular projection on each

side just dorsal to socket at base of mandible.
Posterior of Body (Figure 411): Evenly rounded, bare.
Y-Sclerite (Figure 47/): Typical for subfamily.
Epizoa or Epiphyte: USNM 193623 with long closely

segmented filament attached near dorsal margin of right valve
(Figure 46/i). A 2nd filament with internal structures attached
near anterior of left valve of same specimen (Figure 46g).

REMARKS.—The male A. robusta differs from the male A.
hawaiiensis in having 2 short rather than long proximal ventral
bristles and 2 rather than 3 dorsal bristles on the basale of the
mandible, and 2 rather than no proximal bristles on the 7th
limb. The 6th limb of the male A. robusta from Enewetak has
17 bristles compared to 13 on the 6th limb of a male from Fiji
illustrated by Kornicker (1981a, fig. 5e).

Because of the presence of bristles with bulbous tips on the
carapace of A. robusta, I reexamined a carapace of a female
paratype (USNM 193623) of S. hawaiiensis and observed
bristles with bulbous tips. These were not mentioned in the
description of the species by Kornicker (1976b:7), but are
visible in SEM micrographs of an adult male (Kornicker,
1976b, fig. lOe.f).

Eusarsiella Cohen and Kornicker, 1975

Eusarsiella Poulsen, 1965:79 [nomen nudurnj.
Eusarsiella Cohen and Kornicker, 1975:23 [designated type species].—

Kornicker, 1986b:41 [emended].

TYPE SPECIES.—Sarsiella tumida Scott, 1905:369, by
subsequent designation (Cohen and Kornicker, 1975:23).

COMPOSITION.—This genus comprises 57 species. To the 50
species listed by Kornicker (1986b, table 3) are added the new
species E. chessi described herein, E. styx Kornicker and Iliffe,
1989b, and the following new combinations of species that had
been referred to Sarsiella by Hall (1987): E. claviformis (Hall,
1987:738), E. serrata (Hall, 1987:743), E. springthorpei (Hall,
1987:747), E. reticulata (Hall, 1987:751), and E. asciformis
(Hall, 1987:755).

DISTRIBUTION.—World-wide between latitudes of about
63°N and 37°S, generally found in bays, lagoons, and on the
continental shelf and upper slope, but recently collected in an
anchialine cave in Bermuda (Kornicker and Iliffe, 1989b:32).
Usually collected in waters of normal marine salinity, but also

found in waters of lower and higher salinity (18-40.5%).
Known depth range intertidal to 1120 m (Kornicker,
1986b:41).

Eusarsiella chessi, new species

FIGURES 48-51

ETYMOLOGY.—The species is named for James R. Chess
who collected the specimens.

HOLOTYPE.—USNM 193616, adult male on slide and in
alcohol.

TYPE LOCALITY.—Enewetak lagoon, midwater trawl off
Bokandretok Island.

PARATYPE.—Enewetak lagoon: Composite sample, USNM
193609, 1 instar II on slide and in alcohol (sex unknown).

DISTRIBUTION.—Enewetak Atoll.
DESCRIPTION OF ADULT MALE (Figures 48,49).—Carapace

elongate with shallow incisur and elongate caudal process
(Figure 48, 49a); stout lateral process overhanging incisur
(Figure 496); ventral margin with lateral overlap (Figure 49b).

Ornamentation (Figures 48, 49a): Each valve with lateral
ribs: lower rib just ventral to central adductor muscle
attachments, extending from process overhanging rostrum to
spinous process just anterior to caudal process; dorsal rib
extending from spinous process at anterodorsal corner of valve
to spinous process near posterodorsal edge of valve; posterior
ends of dorsal and ventral ribs connected by thin vertical rib;
left valve with narrow rib just within dorsal margin terminating
posteriorly on low spinous process (Figure 49a). Ventral
margin with 5 spinous processes; narrow low rib extending
from 1st ventral process to the rib just ventral to central
adductor muscle attachments; low spinous lateral process
proximal to 4th ventral process; caudal process with low
spinous lateral process near midlength (Figure 49a). Valve
surface with shallow fossae having minute inward-pointing
peripheral bristles with fairly blunt tips (Figure 48). Similar
bristles, some longer than others, widely distibuted over valve
surface, spinous processes, and ribs; tip of most short bristles
pyramidal, but some tips slightly bulbous; anterior end of valve
dorsal to incisur with abundant bristles 2 or 3 times length of
shorter bristles and with bulbous tips (bulbous tips not shown
in Figure 48 but are shown in enlarged detail in Figure 49b);
most spinous processes with abundant short bristles and also
with 1 or more long pointed bristles (Figure 48); outer edges of
anteroventral margin and anterior 2h of ventral margin with
abundant long pointed bristles, some with broad part near base.
Tip of caudal process with short slender pointed bristles and 2
longer pointed bristles, 1 near ventral and 1 near dorsal corners
of process. Long pointed bristles sparsely distributed on lateral
surfaces of valve. Valve coated with gelatinous substance
covering all except the long pointed bristles.

Infold (Figure 49b): Anterior infold with minute bristle
posterior to incisur, just ventral to valve midheight. Infold of
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FIGURE 48.—Eusarsiella chessi, new species, USNM 193616, holotype, adult male, length 1.31 mm.

caudal process with 4 small bristles forming vertical row near
anterior end, and 1 or 2 additional bristles near inner margin of
infold; posterior infold with 2 setal bristles.

Selvage: Broad lamellar prolongation with smooth outer
edge along free margins (detail in Figure 496); prolongation cut
squarely at tip of caudal process.

Carapace Size: USNM 193616, length without caudal
process 1.10 mm, length with caudal process 1.31 mm, height
0.78 mm.

First Antenna (Figure 49c,/): 1st joint bare. 2nd joint with 1
dorsal bristle. 3rd joint short, fused to 4th joint, with 2 bristles
(1 dorsal, 1 minute ventral); 4th joint with 2 bristles (1 dorsal,
1 ventral). 5th joint wedged ventrally between 4th and 6th
joints; sensory bristle with broad proximal cup with abundant
thin filaments (filaments not shown) and long stem with 4 short
distal filaments and bifurcate tip (filaments and tip of stem with
terminal papilla). Long 6th joint with short proximal concavity
on ventral margin and short terminal medial bristle near dorsal
margin. 7th joint: a-bristle slightly longer than 6th joint, with
marginal spines; b-bristle slightly longer than a-bristle, with
terminal papilla; c-bristle long with 4 short distal filaments with
terminal papilla and stem with 2 terminal papillae. 8th joint:
d-and e-bristles long, bare, with blunt tips; f-bristle long with 4
short distal filaments with terminal papilla and stem with 2
terminal papillae; g-bristle long with 4 short distal filaments
with terminal papilla and stem with 2 terminal papillae.

Second Antenna: Protopodite bare. Endopodite 2-jointed

(Figure A9d): 1st joint with 2 small proximal anterior ringed
bristles; 2nd joint elongate with 2 minute terminal ringed
bristles. Exopodite: 1st joint with small recurved medial
terminal spine; bristle of 2nd joint long, with 8-11 stout
proximal ventral spines, few proximal dorsal hairs, and distal
natatory hairs; bristles of joints 3-8 long, with few proximal
dorsal hairs, distal natatory hairs, and with following number of
stout proximal ventral spines on bristles of each successive
joint: 7-9, 4-6, 5 or 6, 2, 2, 3; joint 9 with 2 bristles (1 long
ventral with natatory hairs, no spines; 1 short dorsal with short
marginal hairs); joints 3-7 with small spines forming row
along distal margins.

Mandible (Figure 49e): Coxale endite represented by small
proximal medial spine. Basale: proximal ventral corner with 5
small ringed bristles (3 medial, 2 on margin); medial surface
with 1 small ringed bristle near ventral margin just proximal to
joint midlength; dorsal margin with 1 short bristle distal to
midlength and 2 terminal bristles (medial long stout; lateral
shorter and slender); all basale bristles with slender unringed
knife-like tips. Exopodite well developed, hirsute, with base on
lateral side of basale and tip extending onto medial side of 1st
endopodial joint. Endopodite: 1st joint: dorsal margin with
proximal indentation to accomodate exopodite; medial surface
with abundant long hairs near dorsal margin, long hairs
forming proximal transverse row, short spines forming 6
transverse rows (distal row extending onto dorsal margin), and
also 1 short terminal row near ventral margin; ventral margin
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FIGURE 49.—Eusarsiella chessi, new species, USNM 193616, holotype, adult male: a, complete specimen from
left side, length 1.31 mm; b, inner view of left valve with detail of ventral margin; c, lateral view of right 2nd
antenna (proximal filaments of sensory bristle of 5th joint not shown); d, medial view of protopodite and
endopodite of right 2nd antenna; e, medial view of left mandible;/, lateral view of right 5th limb (only 7 of the
epipodial bristles shown); g, lateral view of distal end of right 5th limb (only 1 of the epipodial bristles shown);
h, lateral view of right 6th limb; i, 7th limb; j , posterior of body showing right copulatory organ, right lamella of
furca, and internal sclerites; k, right lateral eye, medial eye and Bellonci organ; /, anterior of body showing joints
1 and 2 of right 1st antenna, upper lip, and esophagus.
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with stout unringed terminal claw (with minute proximal
perpendicular spines along dorsal and ventral margins) and 2
small ringed bristles (with slender unringed knife-like tips)
medial to base of claw. 2nd joint: dorsal margin slightly
undulate, with 1 slender ringed bristle (with slender unringed
knife-like tip) proximal to joint midlength; ventral margin with
stout unringed terminal claw (with minute perpendicular dorsal
and ventral spines); medial surface with small spines forming
terminal row. 3rd joint with stout unringed terminal claw (with
few indistinct minute proximal spines along ventral margin), 2
small ringed bristles ventral to base of claw, and 1 minute
indistinct unringed spine-like bristle medial to dorsal edge of
claw. (Rings of ringed bristles not shown.)

Maxilla: Minute with weakly developed bristles.
Fifth Limb (Figure 49f,g): Protopodite with 37 spinous

bristles. Single endite with 1 small bristle. Exopodite small
(Figure 49g): 1st joint with 2 bristles; 2nd joint with 3 bristles;
3rd, 4th, and 5th joints with indistinct sutures separating them,
hirsute, and with total of 5 bristles. Small ?glandular process on
margin just distal to epipodite.

Sixth Limb (Figure 49h): Single endite with 3 small ringed
bristles (2 medial, 1 terminal). End joint with 2 hirsute posterior
ringed bristles separated by short space from 13 anterior ringed
bristles (5 long with medial bases, long proximal hairs, and
short distal spines; 7 long with lateral bases and long marginal
hairs; not all spines and hairs shown on Figure). Lateral surface
of limb with spines forming rows, medial surface hirsute.

Seventh Limb (Figure 49/): Very long with 4 bristles on

terminal segment, each with 6 or 7 bells and no marginal
spines. Terminal segment with smooth distal margin.

Furca (Figure 49,/): Each lamella with 5 claws; claw 1
nonarticulated, others articulated; all claws with teeth along
posterior edges, some longer than others, especially on claws 1
and 2; claw 4 with teeth along anterior margin similar in size to
those along posterior margin; claw 5 with few indistinct minute
posterior teeth; left lamella with 4 stout spines following claw
5, none on right lamella; anterior margin of right lamella with
few minute spines. Right lamella anterior to left by width of
base of claw 1.

Bellonci Organ (Figure 49k): Elongate, broadening distally,
with rounded tip.

Eyes (Figure 49k): Medial eye unpigmented, bare. Lateral
eye smaller than medial eye, with 7 amber-colored divided
ommatidia.

Upper Lip (Figure 49/): Evenly rounded, bare.
Genitalia (Figure 49/): Elongate lobes on each side of body

anterior to furca; distal lobe with elongate hook-like sclerotized
terminal process with tooth at base and 2 bristles along concave
margin. Seminal vesicles appearing as amber-colored ovals
when viewed in transmitted light (stippled in Figure).

Posterior of Body (Figure 49y): Evenly rounded, bare.
Y-Sclerite (Figure 49/): Typical for subfamily.
DESCRIPTION OF INSTAR II (Figures 50,51).—Carapace oval

in lateral view with long narrow caudal process (sex unknown)
(Figure 50).

Ornamentation (Figures 50,51a): Posterodorsal margin with

FIGURE 50.—Eusarsiella chessi, new species, USNM 193609, paratype, insurl l (sex unknown), length 0.64 mm.
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2 projecting processes each with dense covering of short
bristles and a long terminal bristle; anterior and ventral
margins, each with 3 similar processes perpendicular to valve
edge, each with covering of small bristles and 1 or 2 long
terminal bristles (long bristle missing from posterior ventral
process of illustrated right valve, but present on left valve);
lateral surface of each valve with 2 indistinct weakly developed
horizontal ribs (1 above and 1 below valve midheight); ribs
with high density of short bristles on them (density similar to
that on processes), each rib terminating posteriorly on small
process covered with short bristles (only process on lower rib
with long terminal bristle), and terminating anteriorly on upper
and lower processes of anterior margin; upper rib with row of
2 or 3 long bristles along anterior half; lower rib with row of 2
or 3 long bristles; anterodorsal margin dorsal to upper anterior
process with single long bristle on low node. Tips of short
bristles bulb-like and coated by continuous gelatinous film;
long bristles on processes and ribs slender and tapering from
base to tip; some bristles (shorter than long bristles on
processes but longer than short bristles with bulb-like tips)
along anterior and ventral valve edges have broad part near
base or at bristle midlength (Figure 51a); 1 or 2 bristles of that
type also on anterior and ventral processes. Small bristles with
bulb-like tips widely scattered over valve surface between ribs
and processes (not all shown in Figure 50). Posterior edge of
caudal process with 2 short pointed bristles projecting
posteriorly (Figures 50, 5lb); 2 bristles on caudal process (1 on
dorsal margin, other on ventral margin) have thin thread-like
tips (Figure 50, 516). (Fossae not visible on decalcified shell of
USNM 193609 but few curved lines on shell suggest that they
might have been present when it was calcified.)

Infold: Anterior infold with small bristle near inner margin
ventral to valve midheight (Figure 51a). Infold of caudal
process with 2 small bristles near anterior end and 1 small
bristle on list ventral to process (Figure 5\b). Posterior infold
just dorsal to caudal process with 2 setal bristles (Figure 5lb).

Selvage: Wide lamellar prolongation with smooth outer edge
present along anterior, ventral, and posterior margins of valve;
posterior end of prolongation at tip of caudal process forms
square (Figure 5\b).

Central Adductor Muscle Attachments (Figure 5\k): Com-
prising 11 ovoid attachments.

Carapace Size: USNM 193609, length including caudal
process 0.81 mm, length excluding caudal process 0.64 mm,
height 0.55 mm.

First Antenna (Figure 51c): 1st joint bare. 2nd joint with few
indistinct dorsal spines and short distal dorsal bristle. 3rd and
4th joints fused; 3rd joint short with 2 bristles (1 ventral, 1
dorsal) reaching 5th joint [note ventral bristle of 3rd joint not
short as on adult male]; 4th joint with 1 dorsal bristle reaching
midlength of 5th joint. Sensory bristle of long 5th joint with 3
minute filaments and terminal papilla. 6th joint fused to 5th,
with short medial bristle near dorsal margin. 7th joint a-bristle
about 3 times length of bristle of 6th joint; b-bristle slightly

longer than a-bristle, bare with terminal papilla; c-bristle
slightly longer than sensory bristle of 5th joint, with 2 minute
filaments and terminal papilla. 8th joint: d- and e-bristles
slightly shorter than sensory bristle, bare with blunt tips;
f-bristle about twice length of b-bristle, with terminal papilla;
g-bristle same length as sensory bristle, with 2 minute filaments
and terminal papilla. Not all filaments shown on bristles of
joints 5, 7, and 8.

Second Antenna (Figure 5lc,d): Protopodite bare. Endopo-
dite 1-jointed, with 1 short proximal anterior bristle, and 1
minute terminal bristle on low node (Figure 51c,d)- Exopodite:
1st joint with small recurved medial terminal spine; bristle of
2nd joint long, with numerous slender ventral spines but no
natatory hairs; bristles of joints 3-8 long, with stout ventral
spines and distal natatory hairs; 9th joint with 2 bristles (1
minute bare dorsal, other long with ventral spines and distal
natatory hairs).

Mandible (Figure 5le,f): Coxale endite represented by small
medial spine proximally near ventral margin (not shown).
Coxale with stiff spines (with bases on lateral side) along
ventral margin . Basale with 4 small bristles on or near ventral
margin; and dorsal margin with 1 small bristle distal to joint
midlength and 2 minute subterminal bristles. Exopodite
represented by small terminal process inward from dorsal
margin of basale (Figure 51/). Endopodite: 1st joint with
medial spines (not shown in Figure 5\e but visible in Figure
51/) , small terminal spine-like bristle on dorsal
margin, and minute bristle near base of main claw; main claw
with minute proximal spines along dorsal edge. 2nd joint with
minute terminal bristle on dorsal margin and stout ventral claw.
3rd joint with short ventral bristle and minute dorsal bristle,
both at base of main claw.

Maxilla (Figure 5\g,h,n): Coxale with short anterior bristle
(Figure 51/i). Endite I with 6 bristles, endite II with 3 bristles;
endite III with 6 bristles (Figure 51g). Basale with 1 bristle near
base of exopodite. Exopodite with 2 bristles (longer bristle with
spines). Endopodite (Figure 51/J): 1st joint with pectinate

FIGURE 51 (opposite page).—Eusarsiella chessi, new species USNM 193609,
paratype, instar II (sex unknown) : a, inner view of anterior margin of right
valve; b, inner view of caudal process of right valve; c, upper part of anterior of
body from right side showing right lateral eye, right 1st antenna, endopodite
and distal part of protopodite of right 2nd antenna; d, medial view of
protopodite, endopodite, and joints 1 and 2 of exopodite of right 2nd antenna;
e, medial view of left mandible (coxale endite and medial spines of 2nd
endopodial joint not shown); /, lateral view of part of endopodite of left
mandible (dashed spines are on medial side of joint 1); g, medial view of
endites I, II, and III of left maxilla; h, lateral view of left maxilla (only 2 of the
bristles of endite III shown); i, lateral view of left 5th limb (only 1 of the bristles
of epipodite shown); j , lateral view of left 6th limb; *, posterior of body from
right side showing 7th limb, central adductor muscle ends (ovals), right 6th
limb, right lamella of furca, and internal sclerites; /, medial eye and Bellonci
organ; m, anterior of body from left side showing proximal part of joint 1 of left
1st antenna, medial eye and Bellonci organ, and upper lip; n, posterior view of
body (venter to left) showing central adductor muscle and maxillae and 6th
limbs.
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alpha-bristle and spinous beta-bristle; 2nd joint with 2 lateral
bare a-bristles, 1 medial bare c-bristle, and 5 stout pectinate
terminal bristles (middle bristle shorter).

Fifth Limb (Figure 51/): Epipodite with 32 bristles. Single
endite with 1 short bristle. Exopodite: 1st joint with 2 bristles;
2nd to 5th joints hirsute, fused, with total of 9 bristles
(interpretation of bristle distribution: 2nd joint with 3 bristles;
inner lobe of 3rd joint with 3 bristles, outer lobe with 1 bristle,
4th plus 5th joints with 2 bristles).

Sixth Limb (Figure 51j,k,n): Comprising 2 hirsute lobes with
long spinous bristle between them.

Seventh Limb (Figure 5lk): Small, thumb-like.
Furca (Figure 51£): Each lamella with 5 claws; claw 1

nonarticulated, others articulated; all claws with teeth along
posterior edges, some teeth longer than others, especially on
claw 1; anterior margin of lamellae with few slender spines; 4
stout spines present on left lamella following claw 5, none on
right lamella. Right lamella anterior to left by width of base of
claw 1.

Bellonci Organ (Figure 51/,/n): Elongate, broadening dis-
tally, with rounded tip.

Eyes: Medial eye unpigmented, bare (Figure 51/,m). Lateral
eye smaller than medial eye, unpigmented, bare, with 5 small
amber-colored ommatidia (Figure 51c).

Upper Lip (Figure 51m): Evenly rounded, bare.
Anterior of Body (Figure 51/n): Triangular projection on

each side of body just dorsal to insertion of mandible.
Posterior of Body (Figure 51/:): Evenly rounded, bare.
Y-Sclerite (Figure 5lk): Typical for subfamily.
REMARKS.—The genera Sarsiella and Eusarsiella are

distinguished by the absence/presence of terminal teeth on the
female (adult and A-l instar) 7th limb. Therefore, it is not
possible to determine to which genus E. chessi belongs. It is
tentatively referred to Eusarsiella herein because members of
that genus are much more common.

COMPARISONS.—The ornamentation of the adult male
resembles somewhat that of E. carinata (Scott, 1905) from
Ceylon, of which only the carapace, furca, 1st antenna, and
Bellonci organ are known; the Bellonci organ illustrated by
Scott (1905, plate 2: fig. 41), unlike that of E. chessi, is
segmented proximally. The ornamentation of the carapace of E.
chessi also resembles that of E. claviformis (Hall, 1987:738) of
which only the adult female is known, but the carapace of the
female has flat-topped pustulose ornamentation absent on E.
chessi, and longer spinous protuberances than on E. chessi
(although the adult female of E. chessi is unknown, the spines
and processes of the carapaces of male and female sarsiellids
generally resemble each other). The carapace of the male E.
chessi also resembles that of the male E. "carinata"
(Komicker, 1958), but the endopodites of the 2nd antennae
differ. E. chessi is only the 4th member of the genus known to
have bristles on the 7th limb of the adult male (Kornicker,
1986b, table 3).

Anscottiella Kornicker, 1975

Scottiella Poulsen, 1965:64 [homonym].
Anscottiella Komicker, 1975:607 [nomen novum].

TYPE SPECIES.—Sarsiella crispata Scott, 1905:369, mono-

typy.
COMPOSITION.—Kornicker (1975:607) referred to Anscot-

tiella the following species: A. crispata (Scott, 1905), A.
setifera (Poulsen, 1965), A. similis (Scott, 1905), and A. gracilis
(Scott, 1905). Kornicker and McKenzie (1976:347) referred
one of these, A. setifera, to Eurypylus Brady, 1869, as E.
setifera. Kornicker and Caraion (1978:47) referred A. similis
and A. gracilis to Junctichela Kornicker and Caraion, 1978, as
/ . similis and J. gracilis, respectively. At present Anscottiella
includes 3 species: A. crispata, A. tumidicosta Hall, 1987, and
A. vertex, new species.

DISTRIBUTION.—Anscottiella crispata: Sri Lanka, depth
unknown; Thailand, 2 m depth; A. tumidicosta: Australia, 2 m
depth; A. vertex: Enewetak Atoll, shallow.

REMARKS.—The type species S. crispata was described
from specimens collected in the vicinity of Sri Lanka (Scott,
1905:369); only the carapace and furca were described and
illustrated (Scott, 1905:369, pi. 1: figs. 7,8, pi. 2: fig. 42). In the
illustration of the furca (Scott, 1905:369, pi. 2: fig. 42) claws 1
and 2 of the furca are articulated, but this is assumed to be in
error. Scott (1905:369) described the carapace of A. crispata as
having "conspicuous ridges," and ridges are shown in both the
ventral and dorsal halves of the illustrated carapace (Scott,
1905, pi. 1: fig. 7). Poulsen (1965:65) described the carapace of
specimens from the vicinity of Thailand, which he referred to
A. crispata, as having 2 large posterodorsal "bulges with
roundly crenate margins," but he does not mentions ridges, nor
does he illustrate ridges on the ventral half of the female
carapace (Poulsen, 1965, fig. 18a). Thus, there is doubt that the
Sri Lanka and Thailand specimens are conspecific; however,
the ridges on some specimens of A. vertex are more subdued
than on other specimens, so perhaps degree of rugosity also
varies on A. crispata.

DIAGNOSIS.—1st antenna of female with claw-like c-, f-, and
g-bristles; furca with 2 stout nonarticulated claws followed by
2 small articulated claws.

Anscottiella vertex, new species

FIGURES 52-56

Anscottiella sp. Komicker, 1987b:217,218, fig. lc.

ETYMOLOGY.—From the Latin vertex (top, peak, whirl,
eddy).

HOLOTYPE.—USNM 158317, ovigerous female on slide and
in alcohol.

TYPE LOCALITY.—Enewetak lagoon (from composite sam-
ple).

PARATYPES.—Enewetak lagoon: Composite sample: USNM



NUMBER 505 99

158313, 1 adult male on slide and in alcohol; USNM 193608,
2 juveniles (instars III, IV) in alcohol. Sta 039-69: USNM
158301, 1 ovigerous female in alcohol. Midwater trawl off
Bokandretok Island: USNM 193617, 1 ovigerous female in
alcohol; USNM 193624, 1 adult male in alcohol; USNM
193638, 5 ovigerous females, 2 adult females, 1 juvenile, all in
alcohol. Sta A, plankton trap 6, night, coral reef substrate:
USNM 193647, 1 specimen in alcohol. Sta B, plankton trap 7,
night, coral reef substrate: USNM 193663, 1 specimen in
alcohol.

DISTRIBUTION.—Enewetak Atoll.
DESCRIPTION OF ADULT FEMALE (Figures 52, 53a-/,

54).—Carapace oval in lateral view with slightly projecting
caudal process (Figures 52, 53a,d). Posterodorsal part of valve
slightly bulbous. Incipient rostrum indicated by small lobe
extending past valve edge at midheight of anterior margin
(Figure 53tf). Valves without gelatinous coating.

Ornamentation (Figures 52, 53a, d-f)\ Surface with large
fossae and low ribs (Figures 52, 53a); posterodorsal part of
shell with 2 low bulges with dorsal of 2 lower than other
(Figure 53d). Anterior and ventral margins of valves with
numerous bristles (Figure 53e), some with broad bases;
additional bristles sparsely distributed over valve surface.
Posteroventral corner of valve with closely spaced bristles
(Figures 52, 53a,d,f). Surface of valves between fossae as well
as at bottom of fossae with minute papillae (Figure 53e,f).

Infold: Anterior infold with small bristle at midheight of
valve just ventral to incipient rostrum (Figure 53e). Posterior
infold with 2 setal bristles (Figure 53/). Inner edge of posterior
and ventral infolds in vicinity of caudal process with 6 or 7
bristles (Figure 53/). Narrow list near midwidth of infold
extending from midheight of anterior margin of valve (Figure
53e) to point on ventral infold anterior to valve midlength.

Selvage: Lamellar prolongation with bare outer edge along
anterior and ventral valve margins. Lamellar prolongation at
ventral and dorsal ends of short posteroventral comer of valve
with long diaphanous marginal filaments difficult to resolve
(Figure 53/). Lamellar prolongation between posterodorsal
corner of valve and 2 posterior dorsal setal bristles with fringe
of hairs (not shown).

Central Adductor Muscle Attachments (Figure 53b,g): About
16 ovoid muscle bundles.

Carapace Size: USNM 158317, length 0.80 mm, height 0.62
mm. USNM 158301, length 0.85 mm, height 0.70 mm. USNM
193617, length 0.81 mm, height 0.64 mm. USNM 193638, 3
specimens, length 0.79 mm, height 0.67 mm; length 0.80 mm,
height 0.64 mm, length 0.80 mm, height 0.67 mm.

First Antenna (Figure 54a;fc): 1st joint bare. 2nd joint with
spines forming 2 rows on dorsal margin and dorsal bristle with
few indistinct spines. 3rd and 4th joints fused; 3rd joint with 2
bare bristles (1 dorsal, 1 ventral), both almost same length as
combined lengths of 3rd and 4th joints; 4th joint with 2 bare
terminal bristles (1 dorsal, 1 ventral). 5th joint slightly longer

FIGURE 52.—Anscottiella vertex, new species, USNM 158317, holotype, adult
female, length 0.80 mm.

than combined lengths of 3rd and 4th joints, with long ringed
sensory bristle (bare except for terminal spine) about same
length as combined ventral margins of joints 2-5. 6th joint
minute, fused to 5th, with ringed bare medial bristle shorter
than width of 5th joint 7th joint a-bristle ringed, slightly
longer than bristle of 6th joint, bare except for terminal spine;
b-bristle about 3A length of a-bristle, bare, unringed, slightly
shorter than a-bristle; c-bristle about same length as sensory
bristle of 5th joint, claw-like in proximal unringed 3A,
bristle-like in ringed distal 1M, bare except for terminal spine.
8th joint: e-bristle about same length as c-bristle, d-bristle
slightly shorter, both ringed, bare, with blunt tips; f-bristle
about 2/3 length of c-bristle, claw-like in unringed proximal 2/3,
bristle-like in ringed slightly offset distal lh, bare except for
terminal spine, bristle broadens at base; g-bristle bare, slightly
longer than f-bristle, claw-like, unringed, with rounded bare tip.

Second Antenna: Protopodite bare. Endopodite 1-jointed,
not projecting past margin of protopodite, with 2 minute
anterior bristles (Figure 54b,c). Exopodite: 1st joint with small
terminal medial bristle; bristle of 2nd joint long, with 15-18
slender proximal spines along ventral margin and distal
natatory hairs; bristle of 3rd joint with 6-8 slender proximal
ventral spines and distal natatory hairs; bristles of joints 4-8
with only natatory hairs; 9th joint with 2 bristles (long ventral
bristle with few proximal ventral spines and distal natatory
hairs; short dorsal bristle bare).

Mandible (Figure 54d): Coxale endite consisting of small
stout spine near ventral margin; ventral margin of coxale distal
to endite spinous. Basale: ventral margin with 6 small bristles;
dorsal margin obscured on both limbs of holotype. Endopodite:
dorsal margin with slight proximal undulation; 1st joint with
stout ventral claw, slender spines forming terminal row on
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FlOURE 53.—Anscottiella vertex, new species. USNM 193617, paratype, adult female, length 0.81 mm: a,
complete specimen from left side (note foreign cells forming cluster near middle and at anterior edge); b, central
adductor muscles ends projecting from left side of body, anterior to left; c, left lateral eye. USNM 158301,
paratype, adult female: d, posterior end of right carapace. USNM 158317, holotype, adult female: e, inner view
of anterior of left valve; /, inner view of posterior of right valve; g, ends of central adductor muscles projecting
from left side of body, anterior to left. USNM 158313, paratype, adult male: h, inner view of anterior of right
valve; i, inner view of posterior of right valve; /, inner view of posteroventral comer of right valve showing
diaphanous filaments along outer edge of lamellar prolongation of selvage and 2 stout bristles on valve edge; k,
inner view of lamellar prolongation along caudal process of left valve (dashed line indicates valve edge).
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FIGURE 54.—Anscottiella vertex, new species, USNM 158317, holotype, adult female: a, medial view of right 1st
antenna; b, medial view of protopodite and endopodite (with detail of latter) of left 2nd antenna; c, lateral view
of endopodite of right 2nd antenna; d, lateral view of right mandible; e, medial view of maxilla;/, 5th limb; g, 6th
limb; h, 7th limb; i, part of posterior of body from left side showing left genitalia (stippled), left lamella of furca,
and part of right lamella (lined); j , right lateral eye (dashed), medial eye and Bellonci organ; k, anterior of body
showing joints 1 and 2 of right 1st antenna, left lateral eye, medial eye and Bellonci organ, upper lip, and
esophagus (lined); /, lateral view of left Y-sclerite, anterior to left
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dorsal margin, and stouter medial spines; 2nd joint with stout
ventral claw and minute, terminal, dorsal, spine-like bristle; 3rd
joint with stout terminal claw and 1 minute, indistinct, dorsal,
spine-like bristle and similar ventral bristle.

Maxilla (Figure 54e): Protopodite with triangular transparent
process. Endite I with 5 or 6 bristles (1 short bare, 1 long
spinous, 3 or 4 pectinate); endite II with 4 bristles (1 slender, 3
shorter, pectinate); endite III with 5 bristles. Coxale with small
bare dorsal bristle. Basale with short bristle close to exopodite.
Exopodite obscured, with 3 bristles (1 long, 2 short).
Endopodite: 1st joint with alpha- and beta-bristles of equal
length, both spinous; 2nd joint with 2 bare a-bristles, 1 bare
c-bristle, and 5 pectinate end bristles (middle bristle shorter
than others).

Fifth Limb (Figure 54/): Epipodite with 28 bristles. Single
endite with bare bristle reaching end of 1st exopodial joint. 1st
exopodial joint with 2 bare terminal bristles; joints 3-5 fused,
hirsute, with total of 7 bare bristles.

Sixth Limb (Figure 54g): Single endite with 3 bare bristles.
End joint with 10 bristles with short marginal spines followed
by 2 hirsute bristles (hirsute bristles shorter than most spinous
bristles). Posterior edge of limb with long hairs, lateral surface
with shorter hairs forming rows.

Seventh Limb (Figure 54A): Each limb with 4 proximal
bristles, 2 on each side, each with 2-4 bells, and 6 terminal
bristles, 3 on each side, each with 2-5 bells. Terminus with
opposing combs, each with 2 or 3 curved teeth (teeth of one
comb longer than teeth of other comb).

Furca (Figure 54/): Each lamella with 2 stout nonarticulated
claws with rounded tips (not shown), and 2 smaller secondary
articulated claws with pointed tips; following 4th claw 1 small
spine on right lamella and 2 larger spines on left lamella. Claw
1 with single row of 8 stout teeth and 3 smaller teeth; claw 2
with 4 stout teeth, claw 3 with 2 or 3 teeth, claw 4 without teeth;
claw 1 of right lamella with long medial hairs in vicinity of
base; claw 2 with few hairs along anterior margin.

Bellonci Organ (Figure 54y,jfc): Elongate, gradually broaden-
ing in distal half, tip rounded.

Eyes: Medial eye unpigmentcd, bare (Figure 54/Jfc). Lateral
eye unpigmcnted, with 5 light amber-colored ommatidia
(Figures 53c, 54;,*).

Upper Lip (Figure 54jb): Simple rounded.
Genitalia (Figure 54/): Small oval ring on each side of body

proximal to furca.
Anterior of Body (Figure 54jfc): Broadly projecting anteriorly.
Posterior of Body: Evenly rounded, bare.
Y-Sclerite (Figure 54/): Typical for subfamily.
Eggs: USNM 158317 with 2 eggs in marsupium and also

uncxtruded eggs; USNM 158301, USNM 193617, and 2
specimens of USNM 193638 each with 3 eggs in marsupium.

Gut Content: USNM 158301 with 2 whole crustaceans in
gut.

Epizoa or Epiphytes: Outer surface of left valve of USNM
193617 with clusters of minute cells near middle and anterior

edge (Figure 53a).
DESCRIPTION OF ADULT MALE (Figures 53lt-*, 55, 56).—

Carapace elongate with well-developed incisur and with
slightly concave posteroventral corner (Figures 53h-k, 55).
Valves without gelatinous coating.

Ornamentation (Figures 53h-k, 55): Carapace with curved
rib lying just below anterodorsal margin, with small riblets
extending from rib to anterodorsal valve margin. Horizontal rib
ventral to central adductor attachment muscles and extending
from ventral end of curved rib to posterior part of valve anterior
to posteroventral corner. Short diagonal rib in posterodorsal
part of valve. Surface of valve between ribs with large fossae.
Minute papillae on valve surface and at bottom of fossae
(Figure 53h,i). Bristles forming dense row in vicinity of caudal
process (Figure 53/-*); additional bristles along anterior and
ventral margins of valve and sparsely distributed on lateral
surface (Figure 53h).

Infold: Anterior infold with small bristle near inner margin
ventral to rostrum (Figure 53h). Posterior infold with 2 setal
bristles. Infold of posteroventral corner with 7 small bristles
near inner margin (Figure 53/).

Selvage: Broad lamellar prolongation with long marginal
hairs present along anterior margin of rostrum, anteroventral
valve margin, and anterior half of ventral valve margin; broad
lamellar prolongation without marginal hairs along posterior
half of ventral margin; broad lamellar prolongation at ventral
and dorsal ends of posteroventral corner of valve with long
fringe of wide diaphanous filaments difficult to resolve (Figure
53jjc); lamellar prolongation of posteroventral corner between
ventral and dorsal diaphanous filaments with no marginal hairs;
lamellar prolongation in vicinity of 2 posterior setal bristles
with bare margin.

Carapace Size: USNM 158313, 0.70 mm, height 0.47 mm;
USNM 193624, length 0.76 mm, height 0.51 mm.

FIOURE 55.—Anscottiella vertex, new species, USNM 158313, paratype, adult
male, length 0.70 mm.
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FIGURE 56.—Anscottiella vertex, new species, USNM 158313, paratype, adult male: a, medial view of left 1st
antenna (proximal filaments of sensory bristle of 5th joint not shown); b, medial view of distal part of protopodite,
endopodite, and 1 st joint of exopodite of left 2nd antenna; c, lateral view of left mandible; d, medial view of
proximal part of right mandible; e, medial view of distal part of right mandible;/, maxilla; g, 5th limb (epipodite
not shown); h, 6th limb; i, posterior of body from left side showing 7th limb, copulatory organs (left organ
stippled, right organ lined), proximal edge of furca, and internal sclerites;/', tip of copulatory organs, left lamella
of furca, and anterior part of right lamella (lined) (tip of claw 1 of right lamella missing); *, anterior of body
showing joints 1 and 2 of right 1st antenna, left lateral eye, medial eye and Bellonci organ.
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First Antenna (Figure 56a): 1st joint bare. 2nd joint with
dorsal bristle with few indistinct spines. 3rd and 4th joints
fused; 3rd joint with dorsal bristle; 4th joint with 2 bristles (1
ventral, 1 dorsal; ventral bristle obscured on illustrated left limb
and length of bristle obtained from right limb). 5th joint
wedged ventrally between 4th and 6th joints; sensory bristle
with cup-like proximal part with abundant filaments (not
shown); stem with 3 distal filaments and bifurcate tip. Long 6th
joint with dorsal spines and short spinous medial bristle. 7th
joint: bare a-bristle longer than bristle of 6th joint; b-bristle
bare, shorter than a-bristle; c -bristle reaching past distal end of
sensory bristle of 5th joint, with 2 filaments near midlength, 2
subterminal filaments, and bifurcate tip. 8th joint: d- and
e-bristles long with blunt tips, d-bristle slightly shorter than
e-bristle; f-bristle about same length as e-bristle, with 1
filament near midlength and bifurcate tip; g-bristle similar to
c-bristle. (Proximal part of c-, f-, and g-bristles unringed,
claw-like, but ringed bristle-like distal part of each bristle much
longer than on female bristles.)

Second Antenna (Figure 56b): Protopodite bare. Endopodite
2-jointed (Figure 56b): 1st joint with 2 small anterior bristles;
2nd joint small with 1 spinous terminal bristle. Exopodite: joint
proportions similar to those of female limb; 1st joint with small
terminal medial bristle (Figure 56b); bristles of joints 2 and 3
with proximal ventral spines and distal natatory hairs; bristles
of joints 4-8 with natatory hairs, no spines; 9th joint with 2
bristles (long bristle with few proximal ventral spines and distal
natatory hairs, short bristle bare).

Mandible (Figure 56c,d,e): Coxale endite consisting of small
stout spine near ventral margin. Basale: ventral margin with 6
small bristles; dorsal margin with 1 short distal bristle and 1
minute spine-like terminal bristle. 1st endopodial joint with few
distal ventral spines, 0 or 1 short distal ventral bristle, 1 stout
terminal ventral bristle (unringed claw-like in proximal 2/3,
ringed bristle-like in distal 73", surface covered with minute
papillae), slender distal medial spines forming rows, and few
terminal dorsal spines; 2nd endopodial joint short, with 1 long
dorsal bristle, 1 long curved ventral claw (more slender at base
than stout terminal bristle of 1st joint); 3rd joint with stout
terminal claw, 1 slender ventral bristle with marginal papillae,
and 1 minute medial bristle. Exopodite absent.

Maxilla (Figure 56/): Limb reduced; endites small with
weak bristles (not shown); coxale with bare dorsal bristle.
Exopodite with 3 strong bristles. 1st and 2nd endopodial joints
with total of 8 weak bristles.

Fifth Limb (Figure 56g): Limb reduced. Epipodite with 32
hirsute bristles (not shown). Single endite with 1 bristle.
Endopodite hirsute: 1st joint with 2 bare bristles; joints 2-5
fused, with total of 5 or 6 bare bristles, all with pointed tips.

Sixth Limb (Figure 56h): Single endite with 3 small bristles.
End joint with 2 very long hirsute anterior bristles followed by
9 or 10 shorter spinous or hirsute bristles (4 or 5 spinous
bristles with bases on medial edge of joint, 3 hirsute bristles
with bases on lateral edge of joint, followed by 2 hirsute

posterior bristles); medial surface of limb hirsute.
Seventh Limb (Figure 56/): Minute, bare.
Furca (Figure 56/,,/): Claws 1 and 2 nonarticulated, claws 3

and 4 articulated; lamellae following claws with 2 or 3 small
spines; claws 1 and 2 with long and short teeth along posterior
edges; claw 2 also with slender spines along anterior margin;
claws 3 and 4 with small spines along anterior and posterior
margins; right lamella slightly anterior to left lamella. Claw 1
of illustrated right lamella aberrant in having tip missing and
only short teeth along posterior edge. (Claws 1 and 2 longer and
with longer posterior teeth than same claws of female; claw 1
without long medial hairs at base as on female claw.)

Bellonci Organ (Figure 56k): Elongate, broadening in distal
half, tip rounded.

Eyes: Medial eye unpigmented, bare (Figure 56k). Lateral
eye about same size as medial eye, unpigmented, with 10-12
ommatidia (Figure 56k).

Genitalia (Figure 56/j): Copulatory limb on each side of
body anterior to furca; limb consisting of lobes with terminal
hook-like process and few small bristles.

Anterior of Body (Figure 56k): Similar to that of female.
Posterior of Body (Figure 56/): Evenly rounded, bare.
Y-Sclerite (Figure 56/): Similar to that of female.
DEVELOPMENT.—USNM 193608, 2 specimens, instars III

and IV, were not examined in detail but both have 4 furcal
claws, with claws 1 and 2 nonarticulated and claws 3 and 4
articulated, and a 6th limb with many bristles. The 7th limb of
instar III is elongate without bristles, whereas the 7th limb of
instar IV bears strongly tapered bristles.

COMPARISONS.—A. vertex differs from specimens of A.
crispata described by Poulsen (1965:65) mainly in having the
endopodite of the male 2nd antenna with 2 joints rather than 1,
but also in having 1 instead of 2 endites on the male and female
6th limbs, spinous rather than bare bristles on the end joint of
the female 6th limb, and a marginal fringe on the lamellar
prolongation of the selvage along the anterior and ventral
margins of the male carapace. A. vertex differs from A.
tumidicosta, of which only the female is known, in having
slender rather than stubby claws on the 1st, 2nd, and 3rd
endopodial joints of the mandible, and in not having a terminal
node on the endopodite of the 2nd antenna.

Metasarsiella, new genus

ETYMOLOGY.—From the Greek meta (between, among,
near) plus sarsiella.

TYPE SPECIES.—Metasarsiella vibex, new species, by

monotypy. Gender feminine.
COMPOSITION.—Known only from the type species.
DISTRIBUTION.—Enewetak Atoll.

DIAGNOSIS (ADULT FEMALE).—1st antenna with c-, f-, and

g-bristles not claw-like; d-bristle present. 6th limb with single
endite. Tip of 7th limb with teeth. Each lamella of furca with 6
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claws; claw 3 about same width and length as claw 4; claw 1
nonarticulated; claws 2-6 articulated. Genus based mainly on
furca.

COMPARISONS.—Metasarsiella differs from species of Sar-
siella, Eusarsiella, and Adelta in having 6 rather than 5 furcal
claws. Adelta also lacks a d-bristle on the 1st antenna.
Parasarsiella has 7 furcal claws and the 6th limb has 2 endites.
Other genera of the Sarsiellinae differ from Metasarsiella in
having a furca with well-defined secondary claws between
primary claws or at least 2 claws nonarticulated.

Metasarsiella vibex, new species

FIGURES 57-60

Sarsiella sp. Komicker, 1987b:217, 218, fig. le.

ETYMOLOGY.—From the Latin vibex (mark, weal).
HOLOTYPE.—USNM 158310, adult female on slide and in

alcohol.
TYPE LOCALITY.—Enewetak lagoon (from composite sam-

ple).
PARATYPE.—Enewetak lagoon: Composite sample, USNM

158318, 1 juvenile male in alcohol (instar III or IV).
DISTRIBUTION.—Enewetak Atoll.
DESCRIPTION OF ADULT FEMALE (Figures 57-59).—

Carapace oval in lateral view with elongate caudal process
pointing posteriorly and slightly ventrally (Figure 57). Stout
alar projection extending past posterior edge of valve near
valve midheight (Figure 58c). Rostrum represented by minute
step in anterior margin at valve midheight (Figure 58a). Valve
outer surface without gelatinous coating.

Ornamentation (Figure 57): Stout peripheral rib present
slightly inward from valve margin except near caudal process
where rib forms angle extending onto posterodorsal alar
projection. Small riblets extending outward from peripheral rib
and intersecting valve edge along dorsal, anterior, and ventral
valve margins. 2 horizontal ribs present: upper rib extending
anteriorly from posterior end of alar projection, and lower rib
ventral to central adductor muscle attachments. A subdued rib
present on caudal process at process midheight. Surface of
valve with large ovoid fossae with small spines or papillae
around periphery and at bottom (Figure 57). Smaller pits, some
with minute central spine or bristle, on surface of ribs and
scattered on valve surface between fossae (detail in Figure 57).
Bristles, some with broad base, fairly numerous along anterior
(Figure 58a) and ventral valve margins and sparsely distributed
on valve surface.

Infold: Anterior infold with 1 small bristle near inner margin
ventral to incipient rostrum (Figure 58a). Infold of caudal
process with 6 bristles (Figure 5&b-d); 2 smaller bristles along
inner margin of infold in vicinity of caudal process (1 anterior
to process and 1 on ventral infold just anterior to process)
(Figure 58c). Posterior infold with 2 setal bristles (Figure

FIGURE 57.—Metasarsiella vibex, new species, USNM 158310, holotype, adult
female, length 0.79 mm.

Selvage: Broad lamellar prolongation with marginal fringe
present along anterior, ventral, and posterior margins, including
posterior edge of caudal process.

Central Adductor Muscle Attachments (Figure 58e): Con-
sisting of about 14 individual scars.

Carapace Size: USNM 158310, length including caudal
process 0.79 mm, length excluding caudal process 0.72 mm,
height including caudal process 0.61 mm.

First Antenna (Figure 59a): 1 st joint bare. 2nd joint with few
ventral spines and 1 dorsal bristle with indistinct marginal
spines. 3rd and 4th joints fused; 3rd joint with dorsal and
ventral bristle of similar length, both reaching just past distal
end of 4th joint; 4th joint with short dorsal bristle almost
reaching midlength of 5th joint, and longer ventral bristle
reaching to end joint. 5th joint narrower but longer than
combined 3rd and 4th joints; sensory bristle with 2 minute
indistinct spines at midlength and terminal spine. 6th joint
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FIGURE 58.—Metasarsiella vibex, new species, USNM 158310, holotype, adult female: a, inner view of anterior
of left valve; b, inner view of posterior of left valve; c, inner view of posterior of right valve; d, inner view of
posterior of right valve; e, central adductor muscle attachments on right valve, anterior to right;/, lateral view of
thumb-like process of either protopodite or basale, endite III, and exopodite of left maxilla; g, part of posterior of
body from right side showing right genital ia and right lamella of furca; h, part of posterior of body from right side
showing proximal end of 7th limb, brush-like organ, right genitalia, and distal part right Y-sclerite; i, right
Y-scleritc, anterior to right.
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FIGURE 59.—Metasarsiella vibex, new species, USNM 158310, holotype, adult female: a, medial view of left 1st
antenna; b, medial view of distal part of protopodite, endopodite, and part of joint 1 of exopodite of right 2nd
antenna; c, lateral view of right mandible; d, lateral view of right maxilla (not all endite bristles shown); e, 5th
limb;/, 6th limb; g, 7th limb; h, anterior of body showing medial eye and Bellonci organ, left lateral eye, and
upper lip.
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inferred to be minute and fused to 5th joint, with small spinous
medial bristle. 7th joint a-bristle bare, about 3 times length of
bristle of 6th joint; b-bristle bare, about lh longer than a-bristle;
c-bristle about same length as sensory bristle of 5th joint, with
minute indistinct distal spine and terminal spine. 8th joint:
d-and e-bristles slightly shorter than c-bristle, bare with blunt
tips; f-bristle shorter than c-bristle, with terminal spine;
g-bristle about same length as c-bristle, with minute indistinct
proximal spine and terminal spine.

Second Antenna (Figure 59b): Protopodite bare. Endopodite
with single joint with 2 short anterior bristles and short terminal
process (process could be considered 2nd joint) (terminal
process with irregular tip on illustrated right limb but tip evenly
rounded on left limb of same specimen). Exopodite: 1st joint
with small curved medial terminal bristle; bristle of 2nd joint
long, with 10-13 slender proximal ventral spines and distal
natatory hairs; bristle of 3rd joint with 5-8 slender ventral
spines proximal to midlength and distal natatory hairs; bristles
of joints 4-8 long with natatory hairs; 9th joint with 1 long
ventral bristle with natatory hairs and 1 short bare dorsal bristle.

Mandible (Figure 59c): Coxale endite represented by small
medial spine near ventral margin. Basale: ventral margin with
5 or 6 small bristles; dorsal margin with 2 small terminal
spine-like bristles; lateral surface with small terminal spine
near dorsal margin (spine may represent exopodite). Endopo-
dite: 1st joint with distal medial spines forming rows, and stout
terminal claw with proximal dorsal spines; 2nd joint with stout
terminal claw; 3rd joint with stout terminal claw with 2 minute
bristles near its base (1 ventral, 1 dorsal).

Maxilla (Figures 58/, 59d): Protopodite (basale?) with thin
transparent thumb-like process. Endite I obscured but with
about 5 bristles, some claw-like; endite II obscured but with
about 4 bristles; endite III with 5 bristles. Coxale with fringe of
long hairs and short dorsal bristle with few indistinct spines.
Basale with 1 short bristle near exopodite. Exopodite with 1
long and 2 short bristles. Endopodite: 1st joint with 1
alpha-bristle and 1 beta-bristle, each with few proximal teeth
and spines distally; 2nd joint with 2 lateral a-bristles, 1 medial
c-bristle, and 5 stout pectinate end bristles (middle bristle
shorter than others).

Fifth Limb (Figure 59e): Single endite with 1 short bristle.
Exopodite hirsute, interpreted to have 5 joints: 1st joint with 2
bristles; joints 2-5 fused, with total of 7 bristles (3 on 2nd joint,
1 each on inner and outer ends of 3rd joint, and total of 2 on 4th
and 5th joints).

Sixth Limb (Figure 59/): Limb hirsute in posterior half.
Single endite with 3 bristles. End joint with 9 bristles with short
marginal spines followed by 2 hirsute posterior bristles.

Seventh Limb (Figure 59g): 6 bristles in terminal group, 3 on
each side, each bristle with 1-5 bells; 2 bristles in proximal
group, 1 on each side, each bristle with 3 or 4 bells. Terminus
with opposing combs, each with 2 or 3 curved teeth.

Furca (Figure 58g): Each lamella with 6 pointed claws; claw
1 nonarticulated, claws 2-6 articulated; 3rd and 4th claws

about same length, and also about same width at base; claws
1-5 with teeth along posterior margin and hairs along anterior
margin; long hairs present at base of claw 1; some teeth on claw
1 longer than others; teeth more slender distally on claw 2; teeth
restricted to proximal half on claw 3; on claws 4 and 5 teeth
restricted to proximal part, but anterior hairs extend to tip; 2
minute teeth on each lamella following claw 6; right lamella
slightly anterior to left lamella.

Bellonci Organ (Figure 59h): Elongate, broadening in distal
half, with rounded tip.

Eyes (Figure 59h): Medial eye unpigmented bare. Lateral eye
unpigmented, with 5 ommatidia.

Upper Lip (Figure 59h): Evenly rounded.
Genitalia (Figure 58g, h): Small round disc on each side of

body anterior to furca.
Brush-Like Organ (Figure 58/i): Several small bristles near

base of 7th limb.
Anterior of Body (Figure 59/i): With triangular process at

midheight on each side.
Posterior of Body (Figure 58/i): Evenly rounded.
V-Sclerite (Figure 58/i.z): Typical for subfamily.
Eggs: USNM 158310 with 3 eggs in marsupium.
DESCRIPION OF JUVENILE MALE (INSTAR HI OR IV) (Figure

60).—Carapace with oblique posterior dorsal to caudal process,
otherwise similar to that of adult female (Figure 60a).
Ornamentation similar to that of female except ribs less
developed (Figure 60a). Surface fossae and pits and central
adductor muscle attachments similar to those of adult female
(Figure 60b (not all muscle attachments shown)).

Carapace Size: USNM 158318, length including caudal
process 0.58 mm, length excluding caudal process 0.49 mm
(placement of anterior boundary of caudal process subjective),
height including caudal process 0.46 mm.

First Antenna (Figure 60b): 1st joint bare. 2nd joint with 1
dorsal bristle reaching just past midlength of fused 3rd and 4th
joints. 3rd joint with dorsal and ventral bristle, both reaching
past distal end of 4th joint. 4th joint with dorsal bristle reaching
middle of 5th joint, and ventral bristle almost reaching distal
end of 5th joint. 5th joint with long ventral sensory bristle. 6th
joint fused to 5th, with small terminal medial bristle. 7th joint:
a-bristle short; b-bristle less than twice length of a-bristle;
c-bristle long, about same length as sensory bristle of 5th joint.
8th joint d- and e-bristles slightly shorter than c-bristle, with
blunt tips; f-bristle about 3A length of c-bristle; g-bristle about
same length as c-bristle.

Second Antenna (Figure 60b): Protopodite bare. Endopodite
2-jointed: 1st joint obscured; 2nd joint elongate with 1 short
distal anterior bristle. Exopodite: left limb aberrant having only
8 joints: joints 2-7 with long bristles similar to those of adult
female; 8th joint with 1 long and 1 short bristle (bristles not
shown); right limb similar to that of left limb except for having
9 joints as on adult female; bristles similar to those of adult
female.

Mandible and Maxilla: Similar to those of adult female
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FIGURE 60.—Metasarsiella vibex, new species, USNM 158318, paratype,
instar III or IV male: a, complete specimen from left side, length 0.58 mm; b,
body and appendages as seen through translucent left valve (only appendages
of left side shown; not all bristles shown); c, posterior of body showing left
copulatory organ, left lamella of f urea and anterior of right lamella (lined), and
internal sclerites; d, 6th limb.

(Figure 606).
Fifth Limb (Figure 606): Epipodite with 26 hirsute bristles.

Single endite with short bristle. Exopodite similar to that of
adult female.

Sixth Limb (Figure 60b,d)- Single endite with 3 small
bristles. End joint hirsute, with 7 bristles (whether or not these
bristles are spinous could not be resolved) followed by 2 hirsute
bristles.

Seventh Limb (Figure 60b): Short, thumb-like, bare.
Furca (Figure 60b,c): Similar to that of adult female in

having 6 claws with only claw 1 nonarticulated. Each lamella
with 2 minute teeth following claw 6. Right lamella slightly
anterior to left (Figure 60c).

Bellonci Organ (Figure 606), Posterior of Body, and
Y-Sclerite (Figure 606,c): Similar to those of adult female.

Eyes (Figure 606): Medial eye unpigmented. Lateral eye
same size as medial eye, unpigmented, with 8 amber-colored
ommatidia.

Genitalia (Figure 60c): Small lobe on each side of body
bearing 3 indistinct, minute, unringed, terminal bristles or
processes.

REMARKS.—In order to have a whole paratype the juvenile
(USNM 158318) described above was not dissected. The shell
of the specimen is translucent, which permitted a view of the
appendages. The large size of the lateral eye compared to that
of the adult female, the large number of ommatidia (8
compared to 5 in the adult female eye), the presence of a 2nd
joint bearing a bristle on the endopodite of the 2nd antenna and,
especially, a small poorly developed copulatory organ on each
side of the body all indicate the specimen to be male. The
presence of a ventral bristle on the 4th joint of the 1st antenna
and a well-developed 6th limb indicate that the specimen is not
younger than a stage III instar (Hiruta, 1983:673). The oblique
posterior margin of the shell when compared to that of the adult
female, as well as the poorly developed copulatory organ,
indicate that the specimen is not adult. If the species has 5
instars, which is the number of instars of known species of
Sarsiellidae (Hiruta, 1983:675), USNM 158318 is either the 3rd
or 4 th instar.

CYLINDROLEBERIDIDAE Miiller, 1906

COMPOSITION.—The Cylindroleberididae comprise 3 sub-
families: Cylindroleberidinae, Cyclasteropinae, and Asterop-
teroninae. Only the first two are represented in the present
collections.

DISTRIBUTION.—World-wide at depths from intertidal to
abyssal.

CYLINDROLEBERIDINAE Miiller, 1906

COMPOSITION.—The Cylindroleberidinae comprise 17 gen-
era, including a new genus proposed herein. Only 3 are in the
collections from Enewetak: Cylindroleberis Brady, 1868,
Heptonema Cohen and Komicker, 1975, and Monoasterope,
new genus.

DISTRIBUTION.—Same as for family.
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Cylindroleberis Brady, 1868 (1967:17-19)). The long exopodite of the mandible of C.
- , . . . . • n A „ „ n 7 rangiroaensis Hartmann, 1984 (Hartmann, 1984, fig. 4),
Cylindroleberis Brady, 1868:127. * . . v .° :'

indicates that it is not a member of the genus Cylindroleberis
TYPE SPECIES.—Cypridina mariae Baird, 1850:257, pi. 17: sensu Poulsen (1965:434), in which the exopodite is "very

figs. 5-7, subsequent designation (Sylvester-Bradley, short, not more than !/4 of the length of the 1st endopodite
1961:Q402). joint."

COMPOSITION.—Nine species are referred to this genus, of DISTRIBUTION.—Mediterranean Sea; in vicinity of Thailand,
which C. mariae, the type species, is not well known. The other Philippine Islands, and west coast of Africa; Red Sea; off Isle
8 species are C. nodulifera (Poulsen, 1965), C. grimaldi of Skye (Inner Hebrides); and Enewetak Atoll. In general,
(Skogsberg, 1920) (includes C. grimaldi var. vicina Skogsberg, members of the genus have been collected between longitudes
1920), C. minuta (Poulsen, 1965), C. verrucosa (Poulsen, of about 20°W to 160°E and between latitudes of about 58°N
1965), C. thailandica (Poulsen, 1965), C. bacescui Kornicker and 26°S. The adult male of C. nodulifera was collected on the
and Caraion, 1974, C. variabilis Kornicker, 1970b, and C. kliei surface of the Red Sea at night using artificial light (Poulsen,
Kornicker, 1976a. Some early descriptions of species that may 1965:447), but species are generally part of the benthos in
be members of this genus are poor (see discussions by shallow water (intertidal to 52 m) (Kornicker and Caraion,
Skogsberg (1920:518-522) and Kornicker and Bowman 1974:29).

Key to the Species of Cylindroleberis

(does not include C. mariae)

1. 6th limb, anterior margin with 1 endite bristle C. verrucosa
6th limb, anterior margin with 2 endite bristles 2

2. 6th limb, anteroventral corner including lateral flap with 5-8 bristles 3
6th limb, anteroventral corner including lateral flap with 2-4 bristles 5

3. Mandible, dorsal margin of basale with 3 or 4 midbristles C. kliei
Mandible, dorsal margin of basale with 0-2 midbristles 4

4. 1 st antenna, 5th joint of male with proximal protuberance on dorsal margin, 2nd joint
of female with bulge on dorsal margin C. bacescui

1st antenna, 5th joint of male without proximal protuberance, 2nd joint of female
without bulge C. grimaldi

5. Maxilla, proximal endite with 2 long bristles C. nodulifera
Maxilla, proximal endite with 3 long bristles 6

6. Mandible, dorsal margin of basale with 3 midbristles C. thailandica
Mandible, dorsal margin of basale with 2 midbristles C. minuta
Mandible, dorsal margin of basale with 0 or 1 midbristle C. variabilis

Because the size of the carapace is useful in identifying some species, lengths are
listed below (nd = no data).

Carapace length in mm

Species male female Source

C. bacescui 2.02 1.83-1.91 Komicker and Caraion (1974:34,36)
C. grimaldi 1.7-1.75 1.53-1.7 Skogsberg (1920:510,515)
C. grimaldi var. vicina nd 1.54-2 Skogsberg (1920:518)
C kliei 1.95 1.72-1.78 Komicker (1976a:2,6,7)
C. mariae nd 2.33 Komicker and Bowman (1967:17)
C. minuta nd 1.1-1.2 Poulsen (1965:436)
C. nodulifera 1.4-1.5 nd Poulsen (1965:447)
C. thailandica nd 1.25 Poulsen (1965:444)
C.variabUis 1.46-1.58 1.37-1.40 Kornicker (1970b: 19; herein)
C. verrucosa nd 1.56 Poulsen (1965:440)
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Cylindroleberis variabilis Kornicker, 1970

FIGURES 61-64

Cylindroleberis variabiliy Kornicker, 1970b:19, figs. 13, 14.
Cylindroleberis sp. Kornicker, 1987b:217.

HOLOTYPE.— USNM 125625, adult female on 3 slides and
in alcohol.

TYPE LOCALITY.—Sacol Island, Zamboanga Province, Phil-
ippines.

MATERIAL.—Enewetak lagoon: Plankton trap 7, night, coral
rubble substrate: USNM 158320, 1 adult male on 2 slides and
in alcohol; Composite sample: USNM 158319,1 A-2 female in
alcohol. Midwater trawl off Bokandretok Island: USNM
193633, 1 A-l female on slide and in alcohol; USNM 193639,
1 adult male in alcohol.

DISTRIBUTION.—Philippine Islands; Enewetak Atoll.
REMARKS.—A supplementary description of the adult

female of the species is presented below based on restudy of the
holotype and a paratype (USNM 125626) from the Philippine
Islands. The adult male and the A-l and A-2 females are
described for the first time based on specimens from Enewetak.

SUPPLEMENTARY DESCRIPTION OF ADULT FEMALE (Figure

61a-c).—Paratype: Surface of carapace with numerous pores
giving illusion of hairs. Processes on infold of caudal process
between list and posterior edge of valve scoop-like and drawn
out giving illusion of flap-like bristles.

Mandible: Holotype: Short spinous bristle between b- and
c-bristles of 2nd endopodial joint mentioned by Kornicker
(1970b:22) is a cleaning bristle with base on medial side of
ventral margin.

Maxilla: Holotype: Small proximal lateral bristle present at
midheight of basale, and small distal lateral bristle present near
ventral margin of basale proximal to long terminal bristle
(Figure 61a) (These 2 bristles are in addition to bristles of
basale illustrated by Kornicker (1970b, fig. 14a)).

Sixth Limb: Holotype: Small proximal bristle present on
medial side near midwidth of limb (bristle not mentioned by
Kornicker (1970b:22) (Only anterior of posteroventral bristles
shown on skirt of illustrated limb (Figure 616)).

Lateral Eye (Figure 61c): Paratype: With 19 ommatidia and
black pigment between ommatidia.

DESCRIPTION OF ADULT MALE (Figures 61d-i).—Carapace
elongate with straight parallel ventral and dorsal margins
(Figure 61d,e)\ inner end of incisur at, or slightly ventral to,
valve midheight; posterodorsal corner of valve rounded; usual
vertical row of hairs present near posterior end of each valve.
Outer surface smooth but with numerous minute pores. Ventral
edge of incisur slightly undulate and with narrow outer rib
joining valve edge at anteroventral corner of valve (Figure
61g); margin of each valve extends past edge of valve at
posteroventral corner (on Figure 61 hi outer surface of valve
indicated by stippling).

Infold: Rostral infold dorsal to ascending list with 43 bristles

of which about 13 are longer (mostly near tip of rostrum); 5
long bristles forming horizontal row posterior to ascending list
(Figure 61/); anteroventral infold with about 30 bristles of
which 11 are longer and form row just within valve edge.
Narrow list with anterior end on anteroventral infold (close to
inner end of incisur) continues along ventral infold and forms
outer edge of broad list along posteroventral and posterior
infold. Ventral infold with 10 widely spaced bristles between
list and valve edge (posterior 2 bristles longer than others);
posteroventral infold with 4 or 5 bristles (at infold midwidth)
between broad list and valve edge (Figure 61 h). Broad list on
posteroventral and posterior infold with about 20 broad
flap-like bristles and about 15 small bristles (generally only 1
bristle between adjacent flap-like bristles) (Figure 61 hi).
Posterior infold between broad list and posterior end of valve
with 5 scoop-like processes (Figure 61 hi).

Selvage: Lamellar prolongation of selvage absent along
ventral edge of incisur.

Carapace Size: USNM 158320, length 1.58 mm, height 0.73
mm; USNM 193639, length 1.46 mm, height 0.73 mm.

First Antenna (Figures 61d, 62a,b): 1st joint bare. 2nd joint
with stout dorsal bristle with long anterior spines, and slender
lateral bristle with base dorsal to joint midheight. 3rd joint
triangular with concave medial and oblique lateral suture
separating it from 4th joint; short ventral margin with minute
bristle; long dorsal margin with 6 bristles (2 proximal bristles
with long proximal and short distal anterior spines, followed by
1 shorter bristle with short marginal spines, then 1 longer bristle
with long proximal and short distal anterior spines, and a pair
of bristles (lateral bare, medial with long proximal spines)). 4th
joint with short dorsal margin with long bristle with minute
indistinct marginal spines (base of bristle on medial side of
joint), and longer ventral margin with 2 slender bare terminal
bristles (lateral about twice length of medial). 5th joint short
(longer on medial side) with stout sensory bristle with abundant
thin filaments (few filaments at tip only slightly stouter than
others); suture separating 5th and 6th joints visible but
indistinct. 6th joint with long undulate dorsal margin; 6th and
7th joints fused except near dorsal edge between bristle of 6th
joint and a-claw of 7th joint where short sclerotized bar
indicates boundary; boundary along ventral margin unclear, but
either at sclerotized bar at about midlength of combined 6th and
7th joints or at small sclerotized bar close to base of c-bristle of
7th joint. 7th joint (Figure 62b): a-claw short, bare, with base
on short pedestal; b-bristle about twice length of a-claw, with 5
marginal dorsal filaments; c-bristle very long (about IV2 times
length of carapace (Figure 61d)), with 27 short marginal dorsal
filaments. 8th joint (Figure 62b): d-bristle absent; e-bristle
about same length as b-bristle, bare with blunt tip; f-bristle
same length as c-bristle, with 25 short marginal ventral
filaments; g-bristle about IV2 times length of b-bristle, with 4
marginal dorsal filaments. Thin, oblong, sclerotized, flange-
like projection present lateral to bases of bristles of 8th joint
(Figure 62a).
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FIGURE 61.—Cylindroleberis variabilis Komicker. USNM 125625, holotype, adult female: a, medial view of
distal part of basale of left maxilla showing small distal lateral bristle near ventral margin and distal dorsal bristle;
b, medial view of left 6th limb (only anterior bristle of posteroventral bristles shown). USNM 125626, paratype,
adult female: c, left lateral eye. USNM 158320, adult male: d, complete specimen showing projecting 1 st and 2nd
antennae; e, complete carapace from right side, length 1.58 mm. f-i, inner views of right valve:/, rostrum; g,
incisur area (rostral bristles not shown); h, posterior end; i, detail from h.
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FIGURE 62.—Cylindroleberis variabilis Komicker, USNM 1S8320, adult male: a, lateral view of right 1st
antenna (filaments of sensory bristles of 5th joint not shown; only a-bristle of joints 7 and 8 shown; short flange
lateral to bases of bristles of 8th joint lined); b, medial view of distal end of left 1 st antenna (filaments of sensory
bristle of 5th joint not shown); c, lateral view of endopodite of right 2nd antenna; d, medial view of exopodite of
right 2nd antenna (bristles not shown); e, lateral view of joints 2-9 of exopodite of right 2nd antenna (bristles not
shown); / , medial view of coxale endite of right mandible; g, lateral view of right mandible (coxale endue and
medial bristles of 2nd endopodial joint not shown); h, basale endite of right mandible; i, medial view of distal part
of 2nd endopodial joint of left mandible;/, medial view of right maxilla; k, medial view of comb of left 5th limb.



114 SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Second Antenna: Protopodite without either spines or distal
medial bristle. Endopodite 3-jointed (Figure 62c): 2nd joint
with 3 medial bristles decreasing in length distally along joint
(distal bristle 3A length of proximal bristle); small protuberance
present on medial side adjacent to base of proximal bristle. 3rd
joint reflexed, with proximal bristle about !A longer than joint.
In folded position, pointed tip of 3rd joint resting within furrow
of 2nd joint (Figure 62c). Exopodite (Figure 62d,e): 1st joint
with hairs but no distal medial bristle; bristle of 2nd joint about
twice length of combined lengths of joints 2-9, with natatory
hairs, no spines; joints 3-8 with long bristles with natatory
hairs, no spines; 9th joint with 4 bristles (3 long, 1 short), all
with natatory hairs, no spines; ventral margin of 2nd joint
undulate with 3 low processes bearing minute spines (undulate
margin not previously noted on members of subfamily); joints
3-8 with long hairs forming row in distal dorsal corner, and
with small lateral spine (Figure 62d); joints 2 and 3 with few
indistinct minute spines along distal medial margin; 9th joint
without lateral spine. USNM 158320 with left limb missing.

Mandible (Figure 62f-i): Coxale endite (Figure 62/): small
bristle at base of ventral branch; ventral branch with spines
forming 6 closely spaced oblique rows; tip of branch with 2
ventral spines and sharp dorsal comer; ventral margin of dorsal
branch with 3 pointed processes followed by 2 low rounded
processes and short main spine; edge between main spine and
terminal spine with short spines; terminal spine short with few
hairs at base; dorsal bristle set back from terminal spine (only
stump of bristle present on both limbs of USNM 158320);
dorsal margin proximal to bristle serrate. Basale endite with 4
slender end-bristles (bare or with few indistinct short hairs), 3
slender bristles each with terminal spine, 2 dwarf bristles, and
glandular peg (Figure 62h). Basale: ventral margin with
proximal U-shaped depression (dashed in Figure 62g); dorsal
margin with 2 long terminal bristles with indistinct marginal
spines (Figure 62g). Exopodite short (about X/A length of dorsal
margin of 1st endopodial joint), hirsute terminally, with 2 short
subtcrminal bristles (Figure 62g). Endopodite (Figure 62g,/):
1st endopodial joint with 3 spinous ventral bristles. 2nd joint:
dorsal margin with 3 short slender proximal bristles (bare or
with few indistinct marginal spines), stout a-, b-, c-, and
d-bristlcs, all with anterior spines; medial side with 7 cleaning
bristles (1 just distal to b-bristle, 1 just proximal to c-bristle, 2
adjacent to c-bristle, and 3 between c- and d-bristles) and 1 long
spinous bristle just distal to d-bristle: lateral surface with 1 long
spinous bristle between c- and d-bristles but none between
b-and c -bristles (not all bristles shown in Figure 62/); ventral
margin with 3 spinous terminal bristles. 3rd endopodial joint
with stout claw with ventral teeth, and 5 spinous bristles
(including 1 medial bristle (with abundant short marginal
spines) near ventral margin and shorter than claw, 1 lateral
bristle (with distal dorsal spines) just ventral to claw and
slightly longer, and 3 stout terminal bristles (ventral with
abundant spines, others with fewer and less distinct spines))
(Figure 62$).

Manila (Figure 62/): Epipodite fairly short, not quite
reaching middle of dorsal margin of basale, triangular with
pointed tip with few hairs. Endite I with 1 short and 3 long
bristles; endite II with 3 long bristles. Basale: dorsal margin
with 2 small bristles (1 proximal, 1 distal) with bases on medial
surface (proximal bristle with tip broken off on both limbs of
USNM 158320); ventral margin with 1 short proximal bristle
(not pointing posteriorly), 1 small bristle near ventral margin at
joint midlength, and long terminal bristle; lateral side with 1
small proximal bristle near joint midheight; dorsal hairs few,
indistinct. Endopodite: 1st joint spinous, with small alpha-
bristle and long beta-bristle; 2nd joint with terminal bristle
slightly shorter than beta-bristle of 1st joint.

Fifth Limb: Epipodite with 61 bristles. Comb with stout
spinous exopodial bristle extending past end of comb, 2 slender
bristles just ventral to base of stout bristle, and 2 pairs of
bristles near ventral margin (Figure 62k).

Sixth Limb (Figure 63a): Medial surface with 2 minute
proximal bristles near midwidth (obscured on illustrated left
limb; 2 bristles shown are from right limb); proximal and distal
endites each with single bristle with long marginal hairs. Skirt
with 4 spinous bristles at anterior end and 15 bristles along
ventral and posteroventral margins (9 short bristles with long
proximal and short distal spines followed by 6 longer plumose
bristles). Lateral flap with hairs along anterior end; limb
hirsute.

Seventh Limb (Figure 63b): Each limb with 6 bristles in
proximal group (3 on each side), each with 2-4 bells, and 6
bristles in distal group (2 bristles on ring proximal to terminus
(1 on each side), each with 3 bells, and 4 bristles on terminus (2
on each side), each with 2-4 bells). Terminus with opposing
combs, each with 9-11 spinous teeth (whether or not teeth bear
spines not resolved).

Furca (Figure 63c): Each lamella with 9 articulated claws
decreasing in length posteriorly along lamella; posterior 3
claws slender but none bent posteriorly; claws 1-5 with minute
teeth along posterior edges (teeth along each claw about same
length); claws 1-4 with minute distal spines along anterior
edge.

Bellond Organ (Figure 63d): Elongate, broadening at
midlength, tip coiled (may be aberration).

Eyes (Figure 63d): Lateral eye unpigmented, with 19
ommatidia (USNM 193639). USNM 158320 with both lateral
eyes fragmented and with only 6 amber-colored ommatidia
remaining in left eye (Figure 63d) and none in right eye. Medial
eye bare, unpigmented, about same size or slightly larger than
lateral eye.

Upper Lip (Figure 63<?): Paired lobes, each with 5 long
anterior hairs and numerous short hairs, no spines.

Genitalia (Figure 63/): Small, each limb comprising 1 lobe
with 2 or 3 bristles and 1 bare lobe.

Posterior of Body (Figure 63c): Evenly rounded; short
segment dorsal to dorsal end of girdle with long spines.

Y-Sclerite (Figure 63c): Typical for subfamily.
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FIGURE 63.—Cylindroleberis variabilis Komicker, USNM 158320, adult male: a, medial view of left 6th limb;
b, left 7th limb; c, posterior of body from right side showing right lamella of furca, internal sclerites, fuzzy foreign
globular body, and internal globular bodies (dashed), possibly bacteria; d, left lateral eye, medial eye and Bellonci
organ; e, right lobe of upper lip, anterior to right; / , anterior or posterior view of copulatory organs and vas
deferens; g, posterodorsal comer of body from right side showing marginal spines and 4 of 7 gills; h, posterior of
body from left side showing distal ends of gills.
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Gills (Figure 63g,h): Well developed, 7 on each side.
REMARKS.—USNM 158320 is infested with globular bodies

appearing opaque and white in reflected light and transparent
and amber colored in transmitted light, possibly bacteria.
Attached to the outer surface of the body as well as inside the
carapace are additional globular bodies covered with small
spines; these also may be bacteria. Internal globular bodies and
1 exterior fuzzy body are shown in Figure 63c.

DESCRIPTION OF A-2 FEMALE.—Carapace elongate with
slightly convex ventral and dorsal margins, posterior evenly
rounded; inner end of incisur at valve midheighq unlike adult
male, margin of valve at posteroventral corner not overhanging
valve.

Carapace Size: USNM 158319, length 0.88 mm, height 0.48
mm.

First Antenna: Both limbs missing from specimen.
Second Antenna: Protopodite bare. Endopodite 3-jointed

with terminal filament. Exopodite: bristle of 2nd joint bare;
joint 9 with lateral spine and 3 bristles (1 long, 2 short); joints
5-8 with basal spines (spine on joint 8 about half length of
joint 9).

Mandible: Basale endite with 4 end bristles, 1 triaenid
bristle, 2 dwarf bristles, and glandular peg. Basale with 2 long
terminal dorsal bristles. Exopodite small, about !A length of
dorsal margin of 1st endopodial joint, hirsute distally, and with
2 small bristles. Endopodite: 1st joint with 3 long ventral
bristles. 2nd joint: ventral margin with 3 terminal bristles;
dorsal margin with stout a-, b-, c-, and d-bristles, without
bristles proximal to a-bristle; medial surface with 2 cleaning
bristles adjacent to c-bristle, and 1 longer bristle distal to
d-bristle; lateral side with long bristle between c - and d-bristles.
3rd joint with straight claw and 5 bristles.

Sixth Limb: Bristle of lower endite about twice length of
bristle of upper endite, both slender and with spines. Anterior
tip of skirt with 3 spinous bristles; posteroventral margin with
5 short spinous bristles followed by 3 longer plumose bristles;
presence of minute proximal bristles on medial surface not
determined.

Seventh Limb: With 4 tapering bristles in proximal group (2
on each side), each with 1 or 2 bells, and 4 tapering bristles in
distal group (2 on each side), each with 1 or 2 bells. Distal
group comprises 2 bristles on terminal segment, 1 bristle on
Mibtormin.il ring just proximal to terminal segment, and 1
bristle on ring just proximal to subterminal ring. Terminus with
opposing combs, each with few teeth.

Furca: Each lamella with 7 claws; last claw bristle-like, bent
backward as well as upward and lying along lateral side of
lamella

Eyes and Bellonci Organ: Missing from specimen.
Upper Lip: Similar to that of adult male.
Posterior of Body: Posterodorsal comer evenly rounded with

small segment bearing long spines; margin hirsute ventral to
dorsal end of girdle.

Y-Sclerite: Anterior end broad.

Gills: Well developed, 7 on each side.
DESCRIPTION OF A-l FEMALE (Figure 64).—Carapace

similar in shape to that of A-2 female (Figure 64a).
Infold: Infold of caudal process with 4 scoop-like processes

between list and posterior shell margin.
Central Adductor Muscle Attachments (Figure 64a): Com-

prising about 7 oval attachments.
Carapace Size: USNM 193633, length 1.13 mm, height 0.55

mm.
First Antenna (Figure 646): 1st joint bare. 2nd joint with

spinous dorsal bristle and short lateral bristle. 3rd and 4th joints
forming square; straight suture separating joints more strongly
developed on lateral side. 3rd joint: short ventral margin with
minute bristle; long dorsal margin with 6 bristles (proximal
with many long spines, 2nd-4th shorter and with few long
spines, 5th and 6th paired (lateral longer and with short spines;
medial with long spines)). 4th joint: ventral margin with 2 bare
terminal bristles (lateral about twice length of medial); dorsal
margin with long bare terminal bristle with base on medial side.
Sensory bristle of 5th joint with short proximal filament and 6
long terminal filaments, each with terminal papilla. 6th joint
with bare medial bristle. 7th joint: a-claw shorter than bristle of
6th joint; b-bristle about 73 longer than a-claw, with 3 distal
marginal filaments (filaments and tip of stem with terminal
papilla); c-bristle about xh longer than b-bristle, with 5
marginal filaments (filaments and tip of stem with terminal
papilla). 8th joint: d-bristle absent; e-bristle about same length
as b-bristle, bare with blunt tip; f-bristle bent dorsally, with 5
filaments (filaments and tip of stem with terminal papilla);
g-bristle shorter than c-bristle, with 4 filaments (3 proximal, 1
distal) (filaments and tip of stem with terminal papilla).

Second Antenna: Protopodite bare. Endopodite 3-jointed
with long terminal filament with blunt tip (Figure 64c).
Exopodite: bristle of 2nd joint with ventral spines; bristles of
joints 3-7 with proximal ventral spines and natatory hairs; 9th
joint with 3 bristles (1 long with natatory hairs, 2 short); some
joints with small basal spine.

Mandible: Basale: dorsal margin with 2 long bristles of same
length but without midbristle. Exopodite about V* length of
dorsal margin of 1st endopodial joint, with 2 small bristles.
Endopodite: 1st joint with 3 long ventral bristles; dorsal margin
of 2nd joint with 1 small proximal bristle, stout a-, b-, c-, and
d-bristles (c-bristle stouter than others), and 1 lateral bristle
between c- and d-bristles (medial bristles near dorsal margin
not counted); ventral margin of 2nd joint with 3 terminal
bristles; 3rd joint with stout straight dorsal claw and 5 bristles.

Maxilla and Fifth Limb: Not examined in detail but
appearing similar to those of adult male.

Sixth Limb: Not examined in detail but with 4 bristles at
anterior end of skirt.

Seventh Limb: Proximal group with 6 bristles (3 on each
side), each tapering slightly distally and with 2 or 3 bells;
terminal group with 6 tapering bristles (including 2 bristles on
ring proximal to terminus (1 on each side, each with 2 bells), 4
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FIGURE 64.—Cylindroleberis variabilis Komicker, USNM 193633, instar A-l
female: a, complete specimen from left side, length 1.13 mm; b, medial view of
right 1 st antenna; c, medial view of endopodite of right 2nd antenna; d, right
lateral eye, medial eye and Bellonci organ; e, left lateral eye;/, posterior of body
from right side showing internal eggs, anlage of genitalia (stippled), and right
lamella of f urea.

Bellonci Organ (Figure (Ad): Broad near midlength, tip
rounded.

Eyes (Figure 64d,e): Lateral eye unpigmented, with 13
ommatidia. Medial eye unpigmented, about same size as lateral
eye, bare.

Upper Lip: Paired lobes, with several long anterior hairs and
abundant shorter and slenderer hairs, no spines.

Genitalia: Undeveloped, but small amber-colored scle-
rotized area in vicinity of genitalia may be anlage (Figure 64/).

Posterior of Body (Figure 64/): Margin ventral and dorsal to
posterior end of girdle with spines.

Y-Sclerite (Figure 64/): Typical for subfamily.
Gills: Well developed, 7 on each side.
Eggs (Figure 64/): Small unextruded eggs within ovaries.
VARIABILITY.—The number of dorsal bristles at joint

midlength on the basale of the mandible of this species is
variable. The adult female holotype has 1 dorsal bristle at
midlength on the left limb and none on the right, and an adult
female paratype has no dorsal bristles at midlength on either
limb (Kornicker, 1970b, table 5); the adult male and the A-l
and A-2 females from Enewetak have no dorsal bristles at
midlength on either limb. Skogsberg (1920:513) stated that the
basale of some specimens of C. grimaldi have 1 dorsal bristle
at midlength on the left limb and 2 on the right, but that none
were observed with 2 on both limbs. Skogsberg (1920:518)
reported the absence of dorsal bristles at midlength on an A-l
male C. grimaldi var. vicina. The number of dwarf bristles on
the basale endite of the mandible is also subject to intraspecific
variability. Kornicker (1970b, table 5) observed 1 dwarf bristle
on the basale endite of the holotype of C. variabilis and 2 on a
paratype, both adult females; the adult male and A-2 female
from Enewetak have 2 dwarf bristles. Skogsberg (1920:518)
reported 3 dwarf bristles on the right limb of the A-l male C.
grimaldi var. vicina, and only 2 on the adult male and female C.
grimaldi; he attributed the 3 bristles to "accidental variation."

REMARKS.—The lateral eyes of specimens of C. variabilis
from Enewetak, unlike those from the Philippine Islands, are
without black pigment. This is attributed herein to the pigment
not being preserved in the Enewetak specimens. The furca of
the adult females from the Philippine Islands have 10 claws on
each lamella of the furca compared to 9 on the adult male
described herein. The difference is attributed to either sexual
dimorphism or intraspecific variability. Further study with
additional material might show that the Enewetak and
Philippine specimens are not conspecific.

bristles on terminus (2 on each side, each with 1-3 bells)).
Terminus with opposing combs, each with about 10 spinous
teeth.

Furca (Figure 64/): Each lamella with 8 claws; last claw
bristle-like, bent backward as well as upward and lying along
lateral side of lamella.

Heptonema Cohen and Kornicker, 1975

Heptonema Poulsen, 1962:328 [nomen nudum].
Heptonema Cohen and Komicker, 1975:23 [designated type species].

TYPE SPECIES.—Heptonema serrata Poulsen, 1965:329,
subsequent designation by Cohen and Kornicker (1975:23).

COMPOSITION.—Including the new species described herein,
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4 species are referred to this genus: Heptonema serratum
Poulsen, 1965, H. keiensis Poulsen, 1965, H. latum Kornicker,
1986c, and H. homelix, new species.

DISTRIBUTION.—Atlantic continental shelf off North Amer-
ica; West Indies; East Indies; and Enewetak Atoll. Known
depth range 5-210 m.

Key to the Species of Heptonema

1. 1st antenna with 6 dorsal bristles on 3rd joint and 2 ventral bristles on 4th joint;
mandible with 1 bristle at midlength on dorsal margin of basale; 6th limb without
bristles on posteroventral margin of skirt* 2

1st antenna with 4 or 5 dorsal bristles on 3rd joint and 1 ventral bristle on 4th joint;
mandible without bristle at midlength on dorsal margin of basale; 6th limb with
many posteroventral bristles on skirt 3

2. 7th limb with 6 proximal bristles (3 on each side) H. keiensis
7th limb with 4 proximal bristles (3 on 1 side, 1 on other) H. latum

3. 1st antenna with 4 dorsal bristles on 3rd joint H. serratum
1st antenna with 5 dorsal bristles on 3rd joint H. homelix, new species

"Poulsen (1965:337) interpreted the absence of posteroventral bristles on the skirt of the 6th limb of the
juvenile H. keiensis that he described to be a juvenile character, however, the presence of bristles on
the 7th limb indicates that the specimen is at least a stage IV instar, on a stage IV instar bristles are
present on the posteroventral margin of the skirt if they are present on the adult.

Heptonema homelix, new species
FIGURES 65-67

ETYMOLOGY.—From the Greek homelix (of the same age).
HOLOTYPE.—USNM 193637, adult female on slide and in

alcohol.
TYPE LOCALITY.—Enewetak lagoon (from midwater trawl

off Bokandretok Island).
PARATYPE.—Enewetak lagoon: Sta A, plankton trap 6,

night, coral reef substrate: USNM 193646, 1 A-2 male on 2
slides and in alcohol.

DISTRIBUTION.—Enewetak Atoll.
DESCRIPTION OF ADULT FEMALE (Figures 65, 66).—

Carapace elongate with parallel ventral and dorsal margins;
anterior and posterior margins evenly rounded; incisur just
ventral to valve midhcight (Figure 65a); indistinct thin line
present with dorsal end near inner end of incisur and ventral
end intersecting antcrovcntral valve margin (Figure 65b).
Minute pores penetrating through shell abundant (representa-
tive pores shown in Figure 65b). Long bristles sparsely
distributed on valve surface (Figure 65b).

Infold: Infold dorsal to incisur with 5 bristles along rostral
list, 11 bristles between list and incisur, and about 40 bristles
dorsal to list, most on outer half of infold (Figure 65c); about 35
bristles on broad antcrovcntral infold; about 20 bristles along
ventral infold to point opposite lowermost hyaline flap-like

bristle on posterior list. List beginning at inner margin of infold
just ventral to inner end of incisur, extending along ventral
infold and continuing on posterior infold where it broadens;
posterior list with about 20 broad transparent flap-like bristles
and about 34 minute bristles (1-3 bristles between each pair of
flap-like bristles) (Figure 65d); about 15 small bristles but no
processes between posterior list and posterior valve margin.
Anterodorsal vestment proximal to infold with long hairs
(Figure 65c). Anteroventral list with transparent lamellar
prolongation with smooth outer edge (Figure 65c). Selvage
without lamellar prolongation.

Central Adductor Muscle Attachments (Figure 65a,e):
Consisting of about 15 individual ovoid attachments.

Carapace Size: USNM 193637, length 1.11 mm, height 0.66
mm.

First Antenna (Figure 65/): 1st joint with lateral spines
forming rows. 2nd joint with spines forming lateral rows
extending onto dorsal margin, 1 long dorsal bristle (with long
spines) and 1 short bare lateral bristle. 3rd and 4th joints short,
fused. 3rd joint with 5 dorsal bristles (proximal bristle single
and with long spines, following 2 paired and with long spines,
next 2 paired (lateral with long spines, medial with short
spines)) and 1 small ventral bristle. 4th joint with deeply
concave distal margin, 1 long dorsal bristle with short spines,
and 1 short bare ventral bristle. Sensory bristle of 5th joint with
short stout stem and 7 long terminal filaments, each with
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FIGURE 65.—Heptonema homelix, new species, USNM 193637, holotype, adult female: a, complete specimen
from right side, length 1.11 mm; b, anterior of right valve with representative surface pores indicated by dots; c,
inner view of anterior of left valve; d, inner view of posterior of left valve; e, ends of central adductor muscles
projecting from left side of body, anterior to left;/, lateral view of left 1st antenna; g, lateral view of left 2nd
antenna (exopodial bristles not shown); h, medial view of left mandible; i, detail of coxale endite shown in h; j ,
medial view of basale endite of right mandible; k, left lateral eye.
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terminal papilla (not shown). Medial bristle of 6th joint long
and with short spines. 7th joint: a-claw about same length as
bristle of 6th joint, bent dorsally, and with abundant minute
teeth along dorsal concave margin; b-bristle slightly longer
than a-claw, with 4 distal marginal filaments (filaments and tip
of stem with terminal papilla); c-bristle almost twice length of
a-claw, with 5 marginal filaments (filaments and stem with
terminal papilla). 8th joint: d-bristle absent; e-bristle about
same length as a-claw, bare with minute terminal papilla;
f-bristle bent dorsally, about 3A length of c-bristle, with 4
marginal filaments (filaments and stem with terminal papilla);
g-bristle about same length as c-bristle, with 4 marginal
filaments (filaments and stem with terminal papilla). Terminal
papillae of bristles of 5th, 7th, and 8th joints not shown in
Figure 65/

Second Antenna (Figure 65g): Protopodite with small
distomedial bristle and spines along dorsal edge; left limb only
with small tooth proximally on ventral margin (aberrant?)
(Figure 65g). Endopodite 3-jointed with long terminal filament.
Exopodite: long 1st joint bare; bristle of 2nd joint reaching 9th
joint, with slender ventral spines, no natatory hairs; bristles of
joints 3-7 with few small slender spines near midlength and
natatory hairs; bristle of 8th joint with only natatory hairs; 9th
joint with 3 bristles (1 long and 1 medium with natatory hairs,
1 short); joints 2-8 with slender basal spines; 9th joint with
lateral spine; joints 3-6 with minute spines forming distal row
(several spines along inner corner stouter than others).

Mandible (Figure 65h~j): Coxale endite (Figure 65/):
Ventral branch: with 3 oblique rows of spines and 2 minute
teeth at tip (1 ventral, 1 dorsal) with 3 slender spines between
them. Dorsal branch: ventral margin with 2 proximal single
triangular teeth (each with small lateral tooth on proximal
edge), followed by 6 low teeth with 2 or 3 cusps, and small
main spine with minute spines along proximal edge; margin
between main spine and tip of branch spinous; terminal spine
not observed, either minute or absent; long nonarticulated
bristle at dorsal corner of tip; indistinct dorsal margin of branch
with few serrations near tip; medial surface of branch with long
spines forming transverse proximal row followed by minute
spines forming about 20 transverse rows; lateral surface of
branch with minute spines forming tranverse rows and 5 or 6
small knob-like processes forming rows on ventral teeth (detail
in Figure 65i). Small ringed medial bristle present near base of
ventral branch. Basalc endite with 4 spinous end bristles, 3
triacnid bristles (with 3 pairs of teeth excluding terminal pair),
and 2 dwarf bristles near glandular peg (Figure 65/). Basale
(Figure 65h): dorsal margin with 2 long terminal bristles and no
bristle at midlength; ventral margin as well as medial and
lateral surfaces bare; U-shapcd boss for attached muscles near
midlength of ventral margin (dashed in Figure 65h). Exopodite
Vy-V* length of dorsal margin of 1st endopodial joint, hirsute
with 2 short hirsute subtcrminal bristles. 1st endopodial joint
with 3 long ventral bristles (2 with both long and short marginal

spines, 1 (shortest) with only short spines). 2nd endopodial
joint: ventral margin with 3 long terminal bristles with short
marginal spines; dorsal margin with small proximal bristle
(base slightly on medial side) and stout spinous a-, b-, c-, and
d-bristles (c-bristle much stouter than others and ringed only
near tip); lateral surface with long spinous bristle (same length
as a-bristle) between b- and c-bristles, and long spinous bristle
between c- and d-bristles; medial surface with minute spines
forming few distal transverse rows, 9 or 10 cleaning bristles (1
short near base of a-bristle, 1 or 2 short near base of b-bristle,
3 short forming oblique row midway between b- and c-bristles,
4 longer forming oblique row just proximal to c-bristle), and 1
short slender spinous bristle just distal to d-bristle (not all
marginal spines shown on bristles in Figure 65/i). End joint
with dorsal claw (with abundant long spines on ventral margin
and 5 or 6 minute teeth at tip of dorsal margin) and 5 spinous
bristles (including 1 bristle (medial) shorter than others).

Maxilla (Figure 66a): Epipodite with pointed tip reaching to
about midlength of dorsal margin of basale, with few distal
hairs. Endite I with 1 short and 2 long bristles; endite II with 3
long bristles. Basale: lateral side with 1 proximal bristle (with
terminal papilla) near midheight; medial side with 1 proximal
bristle (with terminal papilla) near midheight; dorsal margin
with 1 short distal bristle; ventral margin with 1 backward
pointing proximal bristle, 1 minute distal bristle, and 1 long
spinous terminal bristle. Endopodite: 1st joint with short
alpha-bristle and very long beta-bristle; 2nd joint with terminal
bristle shorter than beta-bristle of 1st joint. Medial side of
basale with transparent spinous velum overlapping proximal
part of 1st endopodial joint (foreign substance?). (Because of
debris it could not be ascertained whether the beta-bristle and
the terminal bristle of the 2nd endopodial joint bear marginal
hairs.)

Fifth Limb (Figure 66b): Comb with stout spinous exopodial
bristle reaching past end of comb, 2 small bristles just ventral
to base of stout bristle, and 2 pairs of bristles close to ventral
margin; 2 additional lateral bristles present almost on ventral
margin near anterior end of comb; anterior margin of comb
with long hairs dorsal to marginal bristles; ventral margin with
lateral spines forming row extending past margin, and 25
spinous bristles.

Sixth Limb (Figure 66c): Minute medial bristle present in
proximal anterior corner; anterior margin hirsute, with upper
and lower endites indicated by minute suture, each with medial
bristle (bristle of lower endite longer). Lateral flap hirsute but
without bristles; anterior comer of skirt with 2 short bristles;
posterior half of ventral margin of skirt with 11-13 short
spinous bristles; posterior of limb hirsute, straight; posteroven-
tral corner angular; medial side with long hairs along anterior
and ventral margins, and minute spines forming proximal rows.

Seventh Limb (Figure 66a1): Each limb with 6 proximal
bristles (3 on each side) and 6 distal bristles (3 on each side);
bristles with 2-4 bells. Terminus with opposing combs, each
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FIGURE 66.—Heptonema homelix, new species, USNM 193637, holotype, adult female: a, medial view of left
maxilla; b, medial view of comb of left 5th limb (anterior end with 4 hairs and 2 long bristles); c, medial view of
right 6th limb; d, 7th limb; e, left lamella of furca; / , medial eye and Bellonci organ; g, left lobe of upper lip,
anterior to left; h, posterior of body from left side showing gills, unextruded eggs, geniulia, part of furca, and
internal sclerites.
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with 9 or 10 spinous teeth.
Furca (Figure 66e,h): Each lamella with 9 claws, last claw

bent backward; tips of claws 1-6 curved slightly backward;
claws 1-7 or 8 with teeth along posterior edge; claw 1 with 3
of the distal teeth longer than others, otherwise teeth similar in
size (not arranged in sets of varying sizes); teeth of claws 1-3
and possibly others forming medial and lateral row along
posterior edges of claws; claw 9 with few teeth along anterior
margin; anterior margins of claws 1-7 with distal spines,
minute terminal teeth, and few subterminal long straight hairs;
ventral edge of lamella immediately following 9th claw bare;
right lamella anterior to left by width of claw 1 at base.

Bellonci Organ (Figure 66/): Proximal part narrow with
about 5 internal segments (segments not reflected by surface
sutures); distal part broad proximal to organ midlength, then
tapering to narrow rounded tip with minute pointed terminal
process.

Eyes: Medial eye unpigmented, bare (Figure 66/). Lateral
eye about same size or slightly larger than medial eye, with 18
amber-colored ommatidia; without pigment between ommat-
idia (Figure 65a,Jt).

Upper Lip (Figure 66g): Each lobe with long hairs and
minute slender anterior spine.

Genitalia (Figure 66h): Oval amber-colored structure on
each side of body anterior to furca.

Posterior of Body (Figure 66h): With hairs and spines;
posterodorsal corner with rounded bulge with long spines.

Y-Sclerite (Figure 66/i): Unbranched, typical for subfamily.
Gills (Figure 66h): Well developed, 7 on each side.
Eggs (Figure 66/i): USNM 193637 with several unextruded

eggs.
DESCRIPTION OF A-2 OR A-3 MALE (Figure 67).—Carapace

with straight ventral margin and convex dorsal margin; incisur
just ventral to valve midheight (Figure 61a,b).

Infold: Not examined.
Carapace Size: USNM 193646, length 0.75 mm, height 0.43

mm.
First Antenna (Figure 61c,n): 1st joint with lateral spines

forming rows in dorsal half, and medial spines forming rows in
both ventral and dorsal halves. 2nd joint: dorsal margin with
spines forming rows and 1 long spinous recurved bristle; lateral
side with short spines forming row along distal margin and
short spinous bristle; medial side with spines forming rows. 3rd
joint short, triangular, with well-defined distal margin; short
ventral margin with small bristle; dorsal margin with 4 bristles
(2 single proximal with long proximal and short distal spines,
2 paired distal Oateral with long proximal and short distal
spines, medial with only short spines)). 4th joint short,
concave, merging near midwidth with distal margin of 3rd
joint, suture between 4th and 5th joints deeply concave but
weakly defined (defined best on lateral side); dorsal margin
with stout recurved bristle with short spines; ventral margin
with short ringed bristle. Sensory bristle of long 5th joint stout,
with 6 long terminal filaments (1 less than on adult female)

with minute papilla at tip. Minute 6th joint fused to 5th, with
long spinous medial bristle. 7th joint: a-claw about same length
as bristle of 6th joint, with abundant spines along dorsal
margin; b-bristle longer than a-claw, with 3 long marginal
filaments (filaments and stem with minute terminal papilla);
c-bristle about twice length of a-claw, with 5 marginal
filaments (filaments and stem with terminal papilla) (c-bristle
broken off illustrated limb). 8th joint: d-bristle minute,
indistinct; e-bristle about same length as a-claw, bare with
minute terminal papilla; f-bristle bent dorsally, with 4 marginal
filaments (filaments and stem with terminal papilla); g-bristle
slightly shorter than c-bristle, with 4 marginal filaments
(filaments and stem with terminal papilla).

Second Antenna (Figure 61d): Protopodite with spines
forming rows along distal dorsal margin and small distal
medial bristle. Endopodite 3-jointed: 1st joint short, bare; 2nd
joint longer than 1st and with poorly defined short distal bristle
on lateral side; 3rd joint slender, elongate, with rounded bare
tip and long proximal filament with minute terminal papilla.
Exopodite: 1st joint long, bare; bristle of 2nd joint reaching 9th
joint, with ventral spines, no hairs; bristles of joints 3-8 long,
bare, with slender ventral spines and natatory hairs; 9th joint
with 3 bristles (1 long with natatory hairs, 1 short (about same
length as combined joints 2-5) with short hairs, 1 minute,
dorsal, with small spines); joints 5-8 with small basal spine,
9th joint with lateral spine; joints 3-8 with minute spines
forming distal row (several spines along inner corner of joints
stouter than others).

Mandible (Figure 67e): Coxale endite: ventral branch with
spines forming 3 oblique rows; tip obscured on limb examined,
but with several spines; dorsal branch broken off both limbs
examined. Basale endite with 4 spinous end bristles, 2 triaenid
bristles (each with 2 or 3 pairs of spines excluding longer
terminal pair), and 2 dwarf bristles near glandular peg. Basale
and exopodite similar to those of adult female. 1st endopodial
joint with 2 or 3 long spinous ventral bristles. 2nd endopodial
joint: ventral margin with 3 long terminal spinous bristles;
dorsal margin with slender bare a-bristle and stouter spinous b-,
c-, and d-bristles (c-bristle stouter than others and shorter than
d-bristle); lateral surface with 2 long slender bristles (1 between
b- and c-bristles and the other between c- and d-bristles);
medial surface with 4 cleaning bristles (1 just distal to base of
a-bristle, 1 just proximal to base of b-bristle, and 2 forming
oblique row between c- and d-bristles) and 1 short slender
spinous bristle just distal to d-bristle (not all spines shown on
bristles). End joint with dorsal claw (with abundant long spines
on ventral margin and 6 minute teeth at tip of dorsal margin)
and 5 spinous bristles (including 1 bristle (medial) shorter than
others).

Maxilla (Figure 67/): Similar to that of adult female but
without transparent velum overlapping 1st endopodial joint
(velum of adult probably a foreign substance).

Fifth Limb: Similar to that of adult female, except ventral
margin of comb with only about 19 bristles.
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FIGURE 67.—Heptonema homelix, new species, USNM 193646, paratypc, A-2 or A-3 male: a, b, complete
specimen from left and right sides, respectively (note unknown foreign sacs attached to shells), length 0.75 nun;
c, lateral view of left 1 st antenna; d, medial view of left 2nd antenna (only joints 1 and 2 of exopodite shown); e,
medial view of right mandible (coxale endite not shown);/, medial view of left maxilla; g, ventral view of anterior
end of skirt of left 6th limb (2 longer bristles on lower edge are bristles of endites); h, lateral view of left 6th limb;
i, 7th limb; j , posterior of body from right side showing left lamella of furca and internal sclerites; k, I, left and
right lateral eyes, respectively; m, medial eye and Bellonci organ; n, anterior of body from left side showing joints
1 and 2 of left 1st antenna, outline of left lateral eye, lips, and dashed outline of coxale endite of mandible within
esophagus.
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Sixth Limb (Figure 67g,h): Presence or absence of medial
bristle in proximal anterior corner could not be ascertained
because both limbs mounted with medial side down and limbs
opaque. Upper and lower endites and anterior corner of skirt
with bristles similar to those of adult female. Posterior half of
ventral margin of skirt with 10 short spinous bristles; posterior
margin of skirt slightly concave, hirsute, and with angular
posteroventral corner; medial side of limb with long hairs along
anterior and ventral margins.

Seventh Limb (Figure 67/): Each limb with 5 or 6 proximal
bristles (2 or 3 on each side, each with 1 or 2 bells) and 3 or 4
distal bristles (1 or 2 on each side, each with 1 or 2 bells); all
bristles strongly tapering distally (juvenile character). Termi-
nus with opposing combs, each with 5 or 6 spinous teeth
(spines not shown). Proximal bristles on each side comprising
either 1 long bristle (with 2 bells) between 2 short bristles, each
with 1 bell, or 2 short bristles, each with 1 bell.

Furca (Figure 67/): Each lamella with 7 claws, last claw bent
backward; teeth of claws similar to those of adult female; tips
of claws 1-5 bent slightly backward; anterior margin of claws
1-4 with long straight subterminal hairs; ventral edge of
lamella following claw 7 bare.

Bellonci Organ (Figure 67m): Proximal part narrow with
faint sutures; distal part broad proximal to organ midlength,
then tapering to bare rounded tip.

Eyes: Medial eye unpigmented, bare (Figure 67m). Lateral
eye larger than medial eye, with 16 or 17 amber-colored
ommatidia (13 or 14 ommatidia on lateral surface of eye and 3
or 4 beneath surface); eye without pigment between ommatidia
(Figure 61a,k,lji).

Upper Lip (Figure 67n): Each lobe with long hairs but no
spines; lower lip comprising hirsute flap on each side of mouth.

Posterior of Body (Figure 67y): Posterodorsal corner with
long spines on low bulge.

Y-Sclerite (Figure 67/) and Gills: Similar to those of adult
female.

Epizoa (Figure 61aJ>): Carapace of USNM 193646 with
attached protistans or possibly foreign egg sacs.

DEVELOPMENT.—USNM 193646 is referred to the A-2 or
A-3 rather than the A-l stage because of its small size and the
strong taper of the bristles of the 7th limb. Because an
important character of the genus is the presence of 7 filaments
on the sensory bristle of the 5th joint of the 1st antenna of the
adult female, the presence of only 6 filaments on the A-2 (or
A-3) male is of particular interest, and indicates that caution is
needed in identifying juveniles. The dorsal margin of the 3rd
joint of the 1 st antenna bears 4 bristles on the A-2 (or A-3) male
and 5 on the adult female. Each lamella of the furca bears 7
claws on the A-2 (or A-3) male and 9 on the adult male.

COMPARISONS.—The mandibular basale of H. homelix
differs from those of //. latum and //. keiensis in lacking a
bristle at midlength on the dorsal margin. The adult //. homelix
differs from the adult //. serratum in having 5 rather than 4

dorsal bristles on the 3rd joint of the 1st antenna, no bare
ventral bristles on the end joint of the 6th limb, and a broader
Bellonci organ.

Monoasterope, new genus

ETYMOLOGY.—From the Greek mono (one, single, alone) in
reference to the presence of only 1 bristle on the endopodite of
the maxilla.

TYPE SPECIES.—Monoasterope bex herein.

COMPOSITION.—Known only from the type species.
DISTRIBUTION.—Enewetak Atoll.
DIAGNOSIS OF FEMALE.—Carapace small, ovoid, with

smooth surface. Rostral infold of carapace with relatively few
bristles. Infold of caudal process without ridge between broad
list and shell edge.

First Antenna: Joints 1-7 separated by distinct sutures.
Dorsal margin of 3rd joint with 6 bristles. Sensory bristle of 5th
joint with 6 terminal filaments and no proximal filament. 8th
joint: d-bristle minute or absent; e-bristle well developed.

Second Antenna: Endopodite weakly 2-jointed, with long
terminal filament.

Mandible: Exopodite reaching past midlength of dorsal
margin of 1st endopodial joint. Dorsal margin of 2nd
endopodial joint without claws and with long lateral bristle
between b- and c -bristles.

Maxilla: 1st and 2nd endopodial joints fused and with total
of 1 bristle (terminal).

Sixth Limb: Posterodorsal margin of skirt broadly rounded.
Seventh Limb: Terminal combs with few teeth.
Furca: With claws decreasing in length posteriorly along

lamella.
Bellonci Organ: Elongate.
Gills: Rudimentary.
COMPARISONS.—The new genus is proposed because of the

unusual maxilla of the type species, which bears a total of just
1 bristle on fused 1st and 2nd endopodial joints. A similar
maxilla was reported for 2 species referred to Bruuniella
Poulsen, 1965, by Kornicker (1981b: 14; 1986c:89) but the 1st
antenna and mandible of the latter species clearly shows them
to be closely related to the type species of Bruuniella (Poulsen,
1965:323), which has a normal maxilla (1st endopodial joint
with an anterior alpha-bristle and a posterior beta-bristle, and
1st and 2nd endopodial joints not fused). Rudimentary gill-like
structures of the type species of Monoasterope are unusual in
the subfamily, having been described previously only on
Parasterope longungues Poulsen, 1965. No gills were ob-
served by Poulsen (1965:327) on the 2 specimens of the type
species of Bruuniella that he studied. Carapace shape and small
size also are similarities between Bruuniella and Monoaster-
ope, but the unusual 1st antenna and mandible of members of
Bruuniella do not suggest a close relationship with Monoaster-
ope.
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Monoasterope bex, new species

FIGURES 68-70

Parasterope sp. Kornicker, 1987b:217.

ETYMOLOGY.—From the Greek bex (cough).
HOLOTYPE.— USNM 158623, 1 ovigerous female on slide

and in alcohol.
TYPE LOCALITY.—Enewetak lagoon (from composite sam-

ple).
PARATYPE.—Enewetak lagoon: Composite sample: USNM

193615, 1 A-l female in alcohol.
DISTRIBUTION.—Enewetak Atoll.
DESCRIPTION OF ADULT FEMALE (Figures 68, 69).—Dorsal

and ventral margins convex; lateral outline slightly tumid;
incisur just below valve midheight (Figure 68a).

Infold: Infold behind rostrum with 6 bristles forming row
just above and parallel to incisur, and 11 bristles forming 1 or
2 rows parallel to anterior margin of rostrum (Figure 68ft);
anteroventral infold with 1 small bristle at inner end of incisur
followed by short space and 12-14 bristles forming row
parallel to valve margin (Figure 68c); 1 bristle on ventral infold
anterior to valve midlength; 4-6 bristles on ventral infold
between valve midlength and lowermost hyaline flap-like
bristle on posterior list. List beginning near inner margin of
incisur, extending along ventral infold and continuing on
posterior infold where it broadens; posterior list with about 17
broad transparent flap-like bristles and 7-10 small bristles (not
more than 2 bristles between adjacent flap-like bristles) (Figure
6Sd); 1 bristle between ventral end of broad list and posterior
margin of valve (Figure 68a1); numerous pore canals (about 40)
along posterior edge of valve (not shown).

Selvage: No lamellar prolongation observed.
Carapace Size: USNM 158623, length 0.80 mm, height 0.59

mm.
First Antenna (Figure 69a): 1st joint lateral surface with

long spines on dorsal half; medial surface with long indistinct
hairs, and short spines forming rows at distoventral corner. 2nd
joint: lateral surface with 1 short spinous distal bristle, and
spines along dorsal margin and forming row near distal margin;
medial surface with few minute spines forming, rows; dorsal
margin with spinous bristle. 3rd joint short, triangular,
delimited by well-defined sutures; ventral margin with minute
bristle; dorsal margin with 6 spinous bristles; 3rd and 4th joints
together wider than long. 4th joint: distal margin deeply
concave on both medial and lateral surfaces; ventral margin
with 2 bare terminal bristles just reaching distal end of 6th
joint; dorsal margin with long spinous bristle. Sensory bristle of
5th joint with 6 terminal filaments including stem (base of
proximal filament just past distal end of 8th joint). 6th joint
with spinous medial bristle about same length as a-claw of 7th
joint. 7th joint: a-claw with short marginal spines; b-bristle
longer than a-claw, with 2 short filaments followed by 3 longer

terminal filaments including stem; c-bristle about twice length
of a-claw, with 4 short filaments near midlength and 1 near tip;
7th and 8th joints fused. 8th joint: d-bristle absent or
represented by indistinct minute spine (not shown); e-bristle
about same length as b-bristle, bare with blunt tip; f-bristle bent
dorsally, slightly longer than b-bristle, with 4 short filaments
near midlength and 1 short filament near tip; g-bristle about
same length as c-bristle, with 4 short filaments near midlength
and 1 near tip.

Second Antenna (Figure 69b): Protopodite with small distal
medial bristle, and spines forming row in distal dorsal corner
(Figure 69b). Endopodite weakly 2-jointed: 2nd joint separated
from 1st by suture, and with long terminal filament. Exopodite:
1st joint with few long distal hairs on dorsal margin, without
terminal medial bristle; bristle of 2nd joint reaching 9th joint,
with spines along ventral margin; bristles of joints 2-8 with
slender ventral spines and natatory hairs; 9th joint with 3
bristles (1 long with ventral spines and lateral hairs, 1 medium
with natatory hairs, 1 short (obscured, but probably bare)) and
without lateral spine; joints 2-8 with minute spines forming
row along distal margins, but without basal spine.

Mandible (Figure 69c,d): Coxale endite: dorsal branch
broken off on USNM 158623 but tip illustrated in Figure 69c;
tip of ventral branch obscured; ventral branch with spines
forming 4 rows; small bristle near base of branch (Figure 69a1).
Basale endite with 4 pectinate end bristles (teeth slightly
decreasing in size distally along bristle), 2 triaenid bristles with
3 or 4 pairs of marginal spines excluding terminal pair, 1 fairly
long dwarf bristle (about 3A length of triaenid bristle), and
glandular peg; dorsal margin of basale with 2 long spinous
terminal bristles; ventral margin bare; medial surface with few
spines in rows. Exopodite about 2h length of dorsal margin of
1st endopodial joint, hirsute, with 2 short subterminal bristles.
Endopodite: 1st joint with 3 ventral bristles (2 with long spines
and 1 with short spines). 2nd joint: ventral margin with 3
terminal bristles with short spines; dorsal margin with stout a-,
b-, c-, and d-bristles (b-, c-, and d-bristles with ventral spines
along midlength); c-bristle stouter than others; 1 fairly long
bare bristle proximal to a-bristle; 1 long slender lateral bristle
between b- and c-bristles (almost as long as c-bristle); 1 long
slender lateral bristle (with short spines) between c- and
d-bristles (as long as d-bristle); medial side with 1 cleaning
bristle between b- and c-bristles, 3 cleaning bristles forming
oblique row between c- and d-bristles, and 1 long bristle with
short marginal spines just distal to d-bristle (almost as long as
d-bristle). 3rd joint with stout dorsal claw with stout spines
along ventral margin, and 4 long bristles and 1 short bristle, all
with short marginal spines.

Maxilla (Figure 69e,f): Epipodite slender, pointed, reaching
to about midlength of basale, hirsute near tip (epipodite not
shown). Endite I with 4 bristles (3 long, 1 short); endite II with
3 long bristles. Basale: medial surface near dorsal margin with
2 short bristles (1 proximal, 1 terminal); dorsal margin and
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FIGURE 68.—Monoasterope bex, new species, USNM 158623, holotype, adult female: a, complete specimen
from right side showing outline of single larva, length of carapace 0.80 mm. b-d, inner views of right valve: b,
rostrum; c, anteroventral margin; d, posterior, t, posterior of body from right side showing right lamella of furca
and gut (stippled); / , posterior of body from right side showing internal sclcrites (Y-sclerite lined), muscles
extending to girdle, gut (stippled), and 3 posterior bristles of right lamella of furca; g, h, posterior of body from
right and left sides, respectively, showing rudimentary gills (stippled).
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FIGURE 69.—Monoasterope bex, new species, USNM 158623, holotype, adult female: a, lateral view of left 1st
antenna; b, medial view of distal part of protopodite, endopodite, and joints 1 -5 of exopodite of left 2nd antenna;
c, tip of endite of mandible (dorsal bristle broken off); d, medial view of right mandible (dorsal branch of coxale
endite broken off); e, lateral view of left maxilla (epipodite not shown); / , medial view of right maxilla (lateral
bristle of basale, epipodite, and endites not shown); g, medial view of comb of right 5th limb; h, medial view of
anterior part of left 6th limb; i, lateral view of right 6th limb; j , 7th limb; k, dorsal view of upper Up; /, lateral eye;
m, medial eye and Bellonci organ.
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medial surface hirsute (not all hairs shown); ventral margin
with short proximal bristle (oriented posteriad), minute distal
bristle, and long plumose terminal bristle; lateral surface with
short proximal bristle. Endopodite: 1st and 2nd joints fused,
with bare terminal bristle slightly longer than endopodite.

Fifth Limb (Figure 69g): Lateral surface of comb with stout
spinous bristle reaching past end of comb, 2 short slender
bristles just ventral to base of spinous bristle, 4 bristles near
ventral margin at midlength, and 1 proximal and 2 distal
bristles almost on ventral margin.

Sixth Limb (Figure 69h,i): Medial surface with 1 short spine
in proximal anterior corner, and 2 short endite bristles near
anterior margin; anteroventral corner of skirt with 1 long
hirsute bristle; lateral flap with hairs along distal edge;
posteroventral margin with 12 hirsute bristles.

Seventh Limb (Figure 69/): Proximal group with 4 bristles (2
on each side), each with 3 or 4 bells. Distal group with 6
bristles, 3 on each side (2 on next to last ring, each with 3 bells;
4 on terminus, each with 3 or 4 bells). Terminus with opposing
combs, each with 4 or 5 spinous teeth.

Furca (Figure 68c,/): Each lamella with 9 claws of which 2
posterior claws curve posteriorly and have slender tips, last
claw with indistinct distal rings; claws 1-6, possibly others,
with teeth along posterior margins (teeth along each claw
similar in size); claws 1 and 2 with distal spines along anterior
margins; tips of claws 2-4 bending posteriorly, almost
hook-like; right lamella slightly anterior to left.

Bellonci Organ (Figure 69m): Elongate, crinkled in proximal
fourth, broader near midlength, with rounded tip.

Eyes: Medial eye bare, unpigmented (Figure 69m). Lateral
eye slightly smaller than medial eye, unpigmented, with about
16 amber-colored ommatidia (Figures 68a, 69/).

Upper Lip (Figure 69k): With a pair of hirsute anterior lobes,
each lobe with 2 anterior spines (1 much stouter than other);
saddle between lobes with 2 small anterior spines. Hirsute
lateral flap on each side of mouth.

Posterior of Body (Figure 68e-/«): Part between apex of
internal muscles and posterior end of girdle with long hairs at
midhcight and shorter stiffer hairs near apex. Dorsum evenly
rounded with long hairs forming row on each side.

Y-Sclerite (Figure 68/): Normal for subfamily.
Gills (Figure 6Sg,h): Rudimentary, represented by 2-4 small

processess on each side of posterodorsal part of body; tips
colorless in contrast to amber-colored body.

Eggs (Figure 68a): USNM 158623 with 1 well-developed
embryo (with valves formed) in marsupium.

Gut Content (Figure 68c,/): Unidentified minute particles.
DESCRIPTION OF A-l FEMALE (Figure 70).—Carapace

similar to that of adult female but with straighter ventral
margin, and less tumid in lateral view (Figure 70a).

Infold: Not examined in detail but, in general, similar to that
of adult female.

FIGURE 70.—Monoasterope hex, new species, USNM 193615, paratype, A-l
female: a, lateral view of complete specimen showing left lateral eye and
location of central adductor muscle attachments (dashed circle), anterior to left,
length 0.70 mm; b, medial view of protopodite and endopodite of left 2nd
antenna, c, d, distal ends of maxillae: c, lateral view of left limb; d, lateral view
of right limb, e, posterior of body from right side showing right lamella of furca,
gills (stippled), internal sclerites, and unextruded eggs (dashed circles);/, right
lateral eye, medial eye, and Bellonci organ; g, posterior of body from left side
showing gills (stippled).
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Carapace Size: USNM 193615, length 0.70 mm, height 0.48
mm.

First Antenna: Missing from USNM 193615.
Second Antenna (Figure 10b): Right limb missing on USNM

193615. Protopodite of left limb with small medial bristle
similar to that of adult female. Endopodite weakly 2-jointed,
with terminal filament offset from midwidth. Exopodite similar
to that of adult female, 9th joint with 3 bristles.

Mandible: Right limb missing from USNM 193615. Left
limb similar to that of adult female.

Maxilla (Figure 70c,d): Similar to that of adult female.
Fifth Limb: Epipodite with 46 hirsute bristles. Comb not

examined in detail but, in general, similar to that of adult
female.

Sixth Limb: Similar to that of adult female except skirt with
only 9 posteroventral bristles.

Seventh Limb: 4 strongly tapered bristles in proximal group
(2 on each side), each with 2 or 3 bells. Terminal group with 6
bristles (2 on ring proximal to terminus, 1 on each side; 4 on
terminal segment, 2 on each side), each with 2 or 3 bells.
Terminus with opposing minute combs, each with 2 or 3 teeth.

Furca (Figure lOe): Each lamella with 8 claws; posterior 2
claws oriented posteriad, appearing flexible, bristle-like, but
unringed; claws 1 and 2 with distal spines on anterior margins;
claws 1-5, possibly others, with teeth along posterior margins;
teeth on each claw about same size; right lamella slightly
anterior to left lamella by about width of claw 1 at base.

Bellonci Organ (Figure 70/): Broadening at midlength, with
rounded tip.

Eyes: Medial eye bare unpigmented (Figure 70/). Lateral
eye with 13-15 amber-colored ommatidia, without pigment
between ommatidia (Figure 70a,/).

Posterior of Body (Figure 70e,g) and Y-Sclerite (Figure
70e): Similar to those of adult female.

Gills (Figure 10e,g): With 4 or 5 rudimentary structures
projecting from posterior of body on each side. Structures
colorless in contrast to amber-colored body.

Eggs: USNM 193615 with 3 small unextruded eggs (Figure
lOe).

Gut Content: Unidentified minute particles.

CYCLASTEROPINAE Poulsen, 1965

COMPOSITION.—The Cyclasteropinae include 3 tribes: Cy-
cloleberidini Hartmann, 1974, Cyclasteropini Poulsen, 1965,
and Tetraleberidini Kornicker, 1981c. Only the first is
represented in the present collections.

DISTRIBUTION.—Widespread in shelf waters from about
46°S in the vicinity of New Zealand to about 42°N in the
Mediterranean, but with 1 questionable locality in the vicinity
of Alaska. Except for 1 sample at 1100 m off Mauritanea,

members of the subfamily have not been collected deeper than
about 290 m (Kornicker, 1981c:72).

CYCLOLEBERIDINI Hartmann, 1974

COMPOSITION.—The Cycloleberidini comprise 3 genera:
Cycloleberis Skogsberg, 1920, Alphaleberis Kornicker, 1981c,
and Leuroleberis Kornicker, 1981c. Only Leuroleberis is in the
collections from Enewetak.

DISTRIBUTION.—Mediterranean Sea, Atlantic Ocean; west-
ern Indian Ocean, Pacific Ocean, and in the vicinity of
Australia and New Zealand; absent from the Arctic and
Antarctic. Depth range intertidal to 96 m, but also collected in
a surface tow; a record of 1100 m off Mauritania is considered
atypical or questionable (Kornicker, 1981c:78).

Leuroleberis Kornicker, 1981

Leuroteberis Komicker, 1981c:91.

TYPE SPECIES.—Leuroleberis sharpei, Kornicker, 1981c:97.
COMPOSITION.—Six species are referred to this genus:

Leuroleberis zealandica (Baird, 1850), L. orbicularis (Brady,
1897), L. poulseni (Moguilevsky and Ramirez, 1970), L.
mackenziei Kornicker, 1981c, L. sharpei Kornicker, 1981c,
and L. surugaensis Hiruta, 1982. Only 1 specimen of this
species, a juvenile male, was collected at Enewetak, and it is
left in open nomenclature as Leuroleberis species A.

DISTRIBUTION.—Eastern and Western Pacific Ocean, West-
ern South Atlantic, and in the vicinity of Australia and New
Zealand. Known depth range intertidal to 146.3 m (Komicker,
1981c:91).

Leuroleberis species A

FIGURE 71

MATERIAL.—Enewetak lagoon: Midwater trawl off Bokan-
dretok Island, USNM 193618,1 juvenile male instar ?IV.

DISTRIBUTION.—Enewetak Atoll.
DESCRIPTION OF JUVENILE MALE (INSTAR ?IV) (Figure

71).—Carapace oval in lateral view with short incisur (Figure
71a).

Ornamentation (Figure l\b,d-g): Anterior edge of rostrum
and anteroventral margin with smooth narrow ridge having
undulating but not scalloped inner edge (Figure l\g). Each
valve with short lumen near lower end of incisur (Figure lib,
d). In lateral view valve extending past valve edge along
anteroventral and ventral margins (Figure l\d). Anteroventral
edge scalloped on right valve (Figure l\b,d), smooth or
slightly uneven on left valve. Anteroventral and ventral edges
of valve with long bristles forming row (Figure l\b,d)\ 2 or 3
shorter bristles along valve edge anterior to lumen (Figure lib).
In transmitted light at magnification x300 each valve with
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abundant minute pores. Surface of valve with short ridges
(Figure lie); short bristle emerging from closed pore posterior
to most ridges (Figure lie). Valve surface with sparsely
distributed bristles emerging from open pores with a single rim
centered within a stellate pattern of ridges (Figure 71/). Neither
fossae, nor bristles emerging from pores with concentric rims
observed.

Infold: Rostral and anterodorsal infold with numerous
bristles, mostly in 2 rows paralleling outer edge of valve. List
with anterior end just ventral to lumen continues along ventral
margin and broadens along posteroventral and posterior infold;
anteroventral list with lamellar prolongation; anteroventral and
ventral list with about 50 slender bristles forming row along list
edge; posteroventral and posterior list with numerous long and
short bristles with bases inward from outer list edge.
Anteroventral infold with about 12 bristles forming row
between list and valve edge.

Selvage: Broad lamellar prolongation with fringed edge
along lower edge of incisur; prolongation narrow with smooth
outer edge along anterior and ventral margins of valve; lamellar
prolongation along dorsal margin anterior to anterior juncture
with long marginal fringe.

Central Adductor Muscle Attachments: Typical for genus.
Dentition (Figure 71c): Right valve only with minute teeth

forming row along dorsal edge anterior to anterior juncture.
Carapace Size: USNM 193618, length 2.50 mm, height 2.17

mm.
First Antenna: 1st joint with long and short hairs on medial

surface. 2nd joint with hairs along ventral margin, proximally
on dorsal margin, and near terminal edge of medial surface;
dorsal margin with 2 proximal and 1 terminal bristles; lateral
side with 2 or 3 distal bristles. 3rd joint with 4 bristles along
long dorsal margin and 0 or 1 bristle on shorter ventral margin.
4th joint with 1 terminal bristle on short dorsal margin and 2
terminal bristles on longer ventral margin. Sensory bristle on
long 5th joint with 2 short proximal and 7 long terminal
filaments. Short 6th joint with long bare medial bristle. 7th
joint: a-bristle bare, claw-like; b-bristle reaching just past tip of
sensory bristle of 5th joint, with 5 or 6 marginal filaments with
terminal papilla; c-bristle longer than b-bristle, with many

FIGURE 71 (opposite page).—Leuroleberis species A, USNM 193618, in star
?IV male: a, complete specimen from left side showing location of left lateral
eye (dashed circle), length 2.50 mm; b, part of anterior of right valve showing
lumen (stippled); c, inner view of teeth along upper edge of right valve, anterior
to left; d, inner view of part of anterior of right valve (infold bristles not shown);
e, detail of short ridges and small bristles on outer surface of left valve anterior
to midlength, anterior of valve to left; / , detail of small bristles within stellate
pattern of ridges on outer surface of left valve, anterior of valve to left; g, outer
surface of anteroventral margin of left valve showing undulating inner edge of
peripheral ridge; h, i, medial views of endopodites of left and right 2nd
antennae, respectively; j , lateral view and detail of comb of left 5th limb; k, left
lamella of furca; /, left lateral eye, medial eye and Bellonci organ; m, posterior
edge of body from left side showing spines and posterior bristles of left lamella
of furca (gills not shown).

marginal filaments. 8th joint: d- and e-bristles about same
length as sensory bristle, bare with blunt tips; f-bristle bent
dorsally, shorter than sensory bristle, with 5 marginal filaments
with terminal papilla; g-bristle about same length as c-bristle,
with 7 marginal filaments with terminal papilla.

Second Antenna: Protopodite with few long hairs along
ventral margin and 1 small distal medial bristle. Endopodite
3-jointed (Figure l\h,i): 1st joint with 0-2 short proximal
bristles and 1 or 2 small distal bristles; 2nd joint with 0 or 1
small bristle; 3rd joint with minute terminal spine-like process
and long subterminal bristle. Exopodite: 1st joint with small
straight distal medial bristle; bristle of 2nd joint reaching past
9th joint, with 11 minute ventral spines and without natatory
hairs; bristles of joints 3-8 with stout ventral spines and
natatory hairs; 9th joint with 4 bristles (1 short, dorsal, and with
short marginal hairs, 1 medial with natatory hairs, 2 long with
ventral spines and natatory hairs); joints 2-8 with basal spines
increasing in length on distal joints; basal spine of 8th joint
about 2/3 length of 9th joint; 9th joint with 3 lateral spines
(dorsal and ventral spines about same length as basal spine of
8th joint, middle spine shorter); joints 2-8 with few minute
spines forming short distal medial row.

Mandible: Coxale endite: ventral branch with spines forming
5 oblique rows; tip of branch with 2 ventral teeth and 1 terminal
tooth with digitate tip; a fairly long slender bristle present near
proximal end of branch; ventral margin of dorsal branch with 3
triangular processes (proximal with 3 teeth along posterior
edge) and 3 backward curving processes (with teeth along
anterior margin) proximal to short main spine; main spine with
minute spines along anterior margin; tip of branch usually
bearing bristle broken off specimen examined and not
observed; dorsal margin of branch with few minute spines
opposite curving processes on ventral margin. Basale: endite
with 12 long bristles with distal spines and minute triaenid tips
and 1 dwarf bristle; ventral margin of basale with 6 triaenid
bristles and 3 subterminal bristles (2 long spinous, 1 minute
bare); 1 minute proximal medial bristle near ventral margin;
dorsal half of medial surface of basale with few long hairs;
dorsal margin with 2 short distal bristles (only stumps
remaining on limb examined) and 2 long stout terminal bristles.
Exopodite with hirsute tip reaching just past distal end of dorsal
margin of 1st endopodial joint, with 2 bare ventral bristles
(proximal longer). Endopodite: 1st joint with 6 ventral bristles.
2nd joint: medial surface with about 17 cleaning bristles; dorsal
margin with about 9 bristles; ventral margin with 4 bristles
forming 2 distal groups, with 2 bristles in each group. 3rd joint
with 3 long subequal claws (dorsal claw shorter and with few,
minute, ventral teeth proximally), 1 long spinous lateral bristle,
and 2 short, slender, ventral bristles with short marginal spines.

Maxilla: Endites with 3 long and 1 short bristle followed by
5 long bristles. Basale: medial surface spinous, with 3 small
bristles dorsal to distal endite, 1 proximal bristle near dorsal
margin, 10 short bristles forming row near ventral margin, 3
long distal bristles followed by 2 short bristles (all near ventral
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margin), and 1 long terminal ventral bristle; distal edge of
dorsal margin missing on limb examined but stump of stout
bristle present. Endopodite: 1st joint with short bare distal
alpha-bristle and long terminal beta-bristle; 2nd joint with 6
long bristles. Exopodite represented by short lateral lobe with
2 small terminal bristles.

Fifth Limb (Figure 71/): Dorsal margin of comb hirsute and
with 2 small minute proximal bristles. Exopodial bristles: 2
long bristles, 4 minute bristles near bases of long bristles, and
5 small bristles ventral to minute bristles and near ventral
margin.

Sixth Limb: 2 epipodial bristles. Limb not examined in detail
but with numerous bristles, typical for genus.

Seventh Limb: Single limb examined with 36 bristles (17 on
1 side, 19 on other); segments of limb narrow, some with 1
bristle on each side but most with only 1 bristle; bristles with
2-5 bells except for 1 minute proximal bristle without bells;
bristles tapered (juvenile character). Terminus with opposing
combs with many spinous teeth.

Furca (Figure Ilk): Each lamella with 3 stout primary claws
followed by 5 bristles; bristle following claw shorter and
slenderer than next bristle; left lamella with bristles close to
claw 3, right lamella with bristles separated from claw 3 by
space; primary claws with teeth forming lateral and medial
rows along posterior edges (teeth not shown); some stouter

teeth with 1 or 2 smaller teeth between them; bristles with small
spines along both margins; few spines on proximal bristle
stouter than those on distal bristles; right lamella anterior to left
by about width of claw 1 at its base.

Bellond Organ (Figure 71/): Elongate, with suture proximal
to midlength; distal segment with short broad part separated
from longer tapered part by narrow saddle; tip rounded.

Eyes (Figure 71/): Medial eye amber colored in part, bare.
Lateral eye slightly larger than medial eye, with about 46
amber-colored ommatidia, without black pigment

Upper Lip: Comprising 2 hirsute lobes without spines.
Posterior of Body (Figure llm): Hirsute without lobate

dorsal process.
Gills: Well developed.
DISCUSSION.—USNM 193618 is interpreted to be a male

because the end joint of the endopodite of the 2nd antenna has
a terminal spine and subterminal bristle. The presence of many
bristles on the 7th limb indicates that the specimen is not
younger than an instar IV. The relatively short 3rd endopodial
joint of the 2nd antenna indicates that it could not be older than
an instar V. Because the bristle of the 3rd endopodial joint of
the 2nd antenna is barely subterminal, it is more likely that the
specimen is an instar IV rather than an instar V. The juvenile
does not have any distinctive characters permitting it to be
considered a new species, and because of its early stage cannot
be referred with certainty to a known species.



Appendix 1
Station Data with Specimens Collected

Bikini Atoll

Crossroads Project, 1946, in the Marshall Islands, Leonard P.
Schultz and Captain Earl S. Herald aboard U.S.N. Bowditch.
(Collections made prior to nuclear bomb test.)

Sta S-46-46,30 Mar 1946, U.S.N. Bowditch Anchorage, Bikini
lagoon off Bikini Island, light at night. 25 fish and a half
pint of crustaceans collected by Leonard P. Schultz and
Vernon Brock.

Cypridinodes plax: USNM 193621, 1 adult female; USNM
193622B, C, 2 adult females.

Sta S-46-112, 24 Apr 1946, U.S.N. Bowditch Anchorage,
Bikini lagoon, light at night. Collected by Leonard P.
Schultz.

Cypridinodes plax: USNM 193644, 1 adult female.
Sta S-46-114, 25 Apr 1946, U.S.N. Bowditch Anchorage,

Bikini lagoon, marine light at night Collected by
Leonard P. Schultz.

Cypridinodes plax: Holotype, USNM 193620, 1 adult
female.

Enewetak Atoll

Enewetak Atoll Diving Expedition, September-October 1969.
Participants: C. Allan Child, C.E. Dawson, Richard Grant, Erie
Kaufman, Porter Kier, Thomas Phelan, John Pojeta, Thomas
Waller, and crew of R/V Kenton.

Sta 039-69, 11°21'48"N, 162°21'10"E, 12 Oct 1969, collected
by C. Allan Child, Enewetak (Fred) Island, lagoon side,
north end of island at marine pier, low tide, water depth
V3-2 m, scrapings of piling.

Cypridina spina: USNM 158622, 1 ovigerous female.
Ancohenia robusta: USNM 193649,1 adult male.
Anscottiella vertex: USNM 158301, 1 ovigerous female.

Enewetak Atoll Field Study, May 1979. Participants: Edmund
S. Hobson and James R. Chess. Myodocopid ostracodes
received from James R. Chess.

Midwater trawl, 22 May 1979, 2030 hrs, 5 m depth, Enewetak
lagoon, off Bokandretok (Walt) Island. Collected by
James R. Chess.

Codonocera sp.: USNM 193619, 1 instar I; USNM 193625,
1 instar I.

Cypridina dentata: USNM 193658, 1 A-l male.

Cypridina spina: USNM 193640, 1 adult male; USNM
193641A, 1 instar V male; USNM 193641B, 2 adult
females and 2 instar V females.

Cypridina spinula: USNM 193642, 1 adult male; USNM
193643, 2 ovigerous females, 1 adult female with large
unextruded eggs, plus 9 specimens, mostly juveniles.

Skogsbergia strophinx: USNM 193626,1 adult female.
Ancohenia robusta: USNM 193623,1 instar III female.
Anscottiella vertex: USNM 193617, 1 ovigerous female;

USNM 193624, 1 adult male; USNM 193638, 5
ovigerous females, 2 adult females, 1 juvenile.

Eusarsiella chessi: Holotype, USNM 193616,1 adult male.
Rutiderma vox: USNM 193636,2 ovigerous females, 3 adult

males.
Cylindroleberis variabilis: USNM 193633, 1 A-l female;

USNM 193639, 1 adult male.
Heptonema homelix: Holotype, USNM 193637, 1 adult

female.
Leuroleberis sp. A: USNM 193618, 1 juvenile male (instar

Sta A, 25 May 1979, intermittent-current station, station faced
a low section of the interisland reef adjacent to
Bokandertok (Walt) Island and periodically was in
currents with a velocity up to 25 cm/sec that streamed off
reef at that point. Station encompassed a pair of
patch-reefs a few meters apart in about 5 m of water, and
about 50 m from both Bokandretok (Walt) Island and the
lagoon drop-off. Collected by Edmund S. Hobson and
James R. Chess.

Plankton trap 6, night, sand substrate.
Cypridina spinula: USNM 158323, 1 ovigerous female;

USNM 193651 A, 1 adult male, 1 adult female; USNM
193651B, 1 instar II male; USNM 193651C, 1 instar
V female; USNM 19365ID, 1 instar IV female;
USNM 193651E, 1 instar III male; USNM 193651F,
1 embryo (lost); USNM 193651G, 1 embryo; USNM
193651H, 1 instar II male; USNM 193651J, 1 instar II
female; USNM 19365IK, 1 instar II male.

Rutiderma vox: USNM 193650,1 adult male.
Plankton trap 6, night, coral reef substrate.

Cypridina spina: USNM 193648, 1 ovigerous female, 2
adult females, 1 instar V female.

Cypridina species indeterminate: 2 embryos.
Paravargula trifax: Holotype, USNM 158322, 1 adult

female.
Ancohenia robusta: USNM 193649, 1 adult male.
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Anscottiella vertex: USNM 193647,1 specimen.
Heptonema homelix: USNM 193646,1 A-2 male.

Sta B, 26 May 1979, station shielded from currents, in lee of
high section of interisland reef midway between Enewe-
tak (Fred) and Medron (Elmer) Islands. Station encom-
passed a pair of patch-reefs in about 8 m of water.
Collected by Edmund S. Hobson and James R. Chess.

Plankton trap 7, night, coral reef substrate.
Cypridina spina: USNM 158321, 1 ovigerous female;

USNM 193662A, 1 instar IV male; USNM 193662B,
1 instar II male; USNM 193662C, 1 adult female, 1
instar V female; USNM 193662D, 1 adult male.

Anscottiella vertex: USNM 193663, 1 specimen.
Plankton trap 7, night, coral rubble substrate.

Cypridina spinula: USNM 193659, 1 adult male, 1 adult
female, 2 juveniles.

Skogsbergia strophinx: Holotype, USNM 158307,1 adult
male; USNM 193660,6 specimens.

Ancohenia robusta: USNM 193661, 1 adult male.
Cylindroleberis variabilis: USNM 158320,1 adult male.

Sta B, 30 May 1979, same station data as 26 May 1979.
Plankton trap 10, night, coral reef substrate.

Cypridina spina: USNM 193652A, 1 instar V male;
USNM 193652B, 5 adult females and 1 instar V
male;8 USNM 193652C, 1 instar IV female; USNM
193652D, 1 instar V male; USNM 193652E, 1 adult
male; USNM 193652F, 1 instar V female.

Skogsbergia strophinx: USNM 193653, 3 adult females.
Plankton trap 10, night, coral rubble substrate.

Skogsbergia strophinx: USNM 193654, 1 adult female.
Cypridina dentata: USNM 193655A, 1 A-l male; USNM

193655B, 1 A-l female; USNM 193656, 1 A-l male.

Composite sample, 20-30 May 1979, from various airlift and
emergence trap samples, 3-7 m of water. Collected by
Edmund S. Hobson and James R. Chess.

Cypridina spina: Holotype, USNM 193610, 1 adult female;
USNM 193613,1 instar III male; USNM 193657,1 instar
V female.

Cypridina spinula: Holotype, USNM 193611, 1 adult
female; USNM 193612A, 1 instar II male; USNM
193621B, 1 instar II female; USNM 193614, 1 instar V
female.

Harbansus vix: Holotype, USNM 158308, 1 adult female.
Ancohenia robusta: USNM 158311, 1 adult male; USNM

158312, 1 adult male.
Anscottiella vertex: Holotype, USNM 158317, 1 ovigerous

female; USNM 158313, 1 adult male; USNM 193608,2
juveniles.

Eusarsiella chessi: USNM 193609, 1 instar II (sex un-
known).

Metasarsiella vibex: Holotype, USNM 158310, 1 adult
female; USNM 158318, 1 juvenile.

Rutiderma vox: Holotype, USNM 158309, 1 ovigerous
female; USNM 158314, 1 adult female, 1 adult male;
USNM 158316.

Cylindroleberis variabilis: USNM 158319, 1 A-2 female.
Monoasterope bex: Holotype, USNM 158623, 1 ovigerous

female; USNM 193615, 1 A-l female.



Appendix 2
Number of Cuspate Teeth on the Main Tooth of the Fifth Limb

of Selected Species of the Cypridinidae
(A dash indicates no data available.)

Species

AZYGOCYPRIDININAE

Azygocypridina imperator
Azygocypridina imperialis
Azygocypridina lowryi
Azygocypridina ohtai
Azygocypridina rudjakovi
Azygocypridina lanseimaruae
Isocypridina quatuorsetae

CYPRIDININAE

CYPRIDININI

Amphisiphonostra naviformis
Bathyvargula parvispinosa
Bathyvargula walfordi
Codonocera cruenta
Codonocera cuspiaata
Codonocera elongata
Codoconcera goniacantha
Codonocera mortenseni
Codonocera polygonia
Codonocera stellifera
Codonocera suensoni
Codonocera weberi
Codonocera species
Cypridina acuminata
Cypridina americana
Cypridina multiptiosa
Cypridina nana
Cypridina serrata affirmans
Cypridina spina
Cypridina spinula
Cypridinodes asymmetrica
Cypridinodes concentrica
Cypridinodes favus
Cypridinodes inermis
Cypridinodes minuta
Cypridinodes plax
Cypridinodes reticulata
Doloria isaacsi
Doloria levinsoni
Doloria levis
Doloria mawsoni
Doloria pectinata
Doloria sarsi
Doloria septenaria
Hadacypridina biscayensis
Hadacypridina bruuni
Macrocypridina castanea
Macrocypridina rotunda

I

-
1
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
1
-
-
-
-
-
-
-
-
-
1
-
-
-
-
-

-

-
-
-
1

II

-
2
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
2
2
-
-
-
-
-
-
-
-

-
-
-
-
-
2

In star

III

-
3
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
3
3
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
3

IV

-
4
-
-
-
-
-

-
-
-
-
4
-
-
-
-
-
-
-
-
-
-
-
-
-
4
4
-
-
4

-

-

-
-

-

-

-

-

-

-

-

-

4

V

-
5
-
-
-
-
-

-
-
5
-
5
-
-
-
-
-
-
-
-
-
-
-
-
-
5
5
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
5

Adult

6
6
6
5
6
5
6

6
6
-
6
6
6
5
6
5
6
4
5
-
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6-
6

Source

Komicker (1970a: 19)
Komicker (1989:57)
Komicker (1985:700)
Hiruta (1981a:54)
Komicker (1970a:14)
Hiruta (1981b:33)
Komicker (1975:215)

Poulsen (1962:251)
Poulsen (1962:220)
Poulsen (1962:224)
Poulsen (1962:322)
Komicker (1986a: 133)
Poulsen (1962:326)
Poulsen (1962:315)
Poulsen (1962:322)
Poulsen (1962:317)
Poulsen (1962:330)
Poulsen (1962:318)
Poulsen (1962:328)
Herein
Poulsen (1962:260)
Komicker (1987a: 179)
Poulsen (1962:268)
Poulsen (1962:271)
Skogsberg (1920:326)
Herein
Herein
Poulsen (1962:299)
Komicker (1979:21)
Poulsen (1962:285)
Poulsen (1962:293)
Poulsen (1962:306)
Herein
Poulsen (1962:289)
Komicker (1975:121)
Komicker (1975:110)
Skogsberg (1920:232)
Komicker (1975:124)
Skogsberg (1920:243)
Komicker (1987c: 887)
Komicker (1975:115)
Komicker (1989:27)
Poulsen (1962:232)
Poulsen (1962:126)
Poulsen (1962:143)

135



136 SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Species

Melavargula japonica
Melavargula nuna
Metavargula adinothrix
Metavargula ampla
Metavargula bilix
Metavargula bradfordae (male)
Metavargula hex
Metavargula iota
Metavargula optilus
Metavargula quintuplex
Monopia flaveola
Paracypridina aberrata
Paracypridina floridaensis
Paradoloria angulata
Paradoloria australis
Paradoloria dorsoserrata
Paradoloria lippa
Paradoloria nuda
Paradoloria pellucida (male)
Paradoloria vanhoeffeni
Paravargula ensifera
Paravargula hirsuta
Paravargula nanipollex
Paravargula trifax
Pterocypridina alata
Pterocypridina birostrata
Pterocypridina dedeckeri
Pterocypridina excreta
Pterocypridina sex (female)
Pterocypridina sex (male)
Rheina prex
Rugosidoloria serrata
Sheina orri (male)
Siphonostra hallex
Siphonostra spinifera
Skogsbergia curvata
Skogsbergia crenulata
Skogsbergia galapagensis
Skogsbergia lerneri
Skogsbergia lerneri
Skogsbergia menezi
Skogsbergia minuta
Skogsbergia squamosa
Skogsbergia strophinx
Vargula antarctica
Vargula ascensus
Vargula bullae
Vargula contragula (male)
Vargula? danae
Vargula dentata (male)
Vargula graminicola
Vargula hilgendorfii
Vargula ignitula
Vargula kuna
Vargula lucidella
Vargula lusca
Vargula magna
Vargula megalops

Instar

II III IV Adult

6
6
6
6
6
5
5
6
6
5
6
6
6

6
6
6
6
5
6
6
6

4-5c

6
6

5
6
4d

3 d

6

5

4

6

5<=

6

6

6

6

6
6
6
6
7
6
6
3
6
5
6
6
6
6
6
6
6
6

Source

Poulsen (1962:227)
Poulsen (1962:229)
Kornicker (1975:137)
Komicker(1970a:8)
Kornicker (1989:36)
Komicker (1979:12)
Komicker (1989:42)
Komicker (1975:140)
Kornicker (1968:446)
Komicker (1989:31)
Poulsen (1962:275)
Poulsen (1962:248)
Komicker (1984:12)
Poulsen (1962:156)
Poulsen (1962:156)
Poulsen (1962:149)
Komicker (1989:17)
Poulsen (1962:153)
Hanai (1974:120)
Poulsen (1962:160)
Poulsen (1962:211)
Poulsen (1962:207)
Komicker (1970b:6)
Komicker (herein)
Poulsen (1962:239)
Poulsen (1962:244)
Komicker (1983b:9)
Poulsen (1962:242)
Kornicker (1983b: 15)
Komicker (1983b: 17)
Kornicker (1989:50)
Komicker (1975:201)
Komicker (1986d:642)
Komicker (1975:149)
Skogsberg (1920:311)
Poulsen (1962:168)
Poulsen (1962:172)
Komicker and Liffe (1989a, table 8)
Komicker (1984:19)
Cohen (1983, table 2; 1988, in litt,)
Kornicker (1970b: 13)
Poulsen (1962:166)
Komicker (1974:6)
Herein
Skogsberg (1920:268)
Komicker (1979:20)
Poulsen (1962:185)
Cohen and Morin (1986:20)
Komicker (1975:183)
Kornicker (1975:187)
Cohen and Morin (1986:7, 8)
Hiruta (1980:145)
Cohen and Morin (1989:327)
Morin and Cohen (1988:635)
Cohen and Morin (1989:327)
Komicker (1975:192)
Komicker (1984:33)
Skogsberg (1920:274)
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Species

Vargula mkarnacula

Vargula mizonomma
Vargula noropsella
Vargula norvegica
Vargula plicata
Vargula psammobia
Vargula puppis
Vargula scintilla
Vargula sekiguchii
Vargula shulmanae
Vargula spinosa
Vargula spinulosa
Vargula stathme
Vargula subantarctica
Vargula sutura
Vargula tsujii
Vargula tubulata

GlGANTOCYPRIDININI

Gigantocypris agassizi
Gigantocypris danae
Gigantocypris muelleri

I

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

1
1
1

II

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

-
2
2

Instar

III IV

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3 4
4

3 4

V

-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

5
5
5

Adult

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

&
&
6«

Source

Cohen and Morin (1989:327)
Morin and Cohen (1988:635)
Cohen and Morin (1989:327)
Skogsberg (1920:256)
Poulsen (1962:191)
Cohen and Morin (1989:327)
Poulsen (1962:188)
Cohen and Morin (1989:327)
Hiruta (1984:57)
Cohen and Morin (1986:12,13)
Poulsen (1962:195)
Poulsen (1962:197)
Komicker (1975:195)
Komicker (1975:177)
Komicker (1975:169)
Komicker and Baker (1977:222)
Poulsen (1962:200)

Poulsen (1962:35)
Poulsen (1962:95)
Poulsen (1962:70)

•Poulsen (1962:126) considered it probable that 2 or more molts occur during
the adult stage of this species.

bPoulsen (1962:156) considered the specimen he described to be "probably
the next-to-last larval stage." Because of the 7th limb of the specimen being
bare and the 6th limb bearing many bristles, I interpret it to be the 3rd instar.

cKornicker (1970b:6) did not give the number of cuspate teeth. I rexamined
the 5th limbs of the holotype (USNM 125499). The limbs are oriented on the
slide with their posterior sides down so that I could not resolve with certainty
whether the main tooth comprises 4 or 5 cuspate teeth.

dKomicker (1983b) stated that the main tooth has 5 cuspate teeth and a
proximal peg. The female holotype (USNM 157760) and male allotype (USNM
158364) were reexamined. The female has 4 and the male 3 strong cuspate
teeth; both have 1 small triangular proximal tooth with a digitate tip; I believe
the tooth to be equivalent to the peg generally present proximal to the cuspate
teeth in the Cypridinidae, because no other peg could be seen with certainty. A
long bristle that appears to be terminal on the main tooth in the illustration by

Komicker (1983b, fig. 7d) is one of the anterior bristles of the joint, and not part
of the main tooth.

'Skogsberg (1920:312) stated that the specimen described is a female with
large eggs in its ovaries, and mentions also investigating "a larva, presumably
in the last larval stage. The larva agreed in practically every detail with the type
specimen." I think it quite possible that the type specimen is an A-l female, a
stage which often has eggs in the ovaries in other species.

fCohen (1983, table 2) listed 5-7 teeth on adults of Skogsbergia lerneri, but
at my request kindly reexamined the specimens and observed that adults (5
females including USNM 158473MM and USNM 157163, and 3 males
including USNM 158473HH and 158473GG) consistently have 6 cuspate and
that instars I to V have 1 to 5 cuspate teeth (Cohen, 1988: in lit).

*Poulsen (1962:54, 81, 103) interpreted species of Gigantocypris to have 6
juvenile stages, with instars V and VI having 5 cuspate teeth in the main tooth
of the 5th limb. As discussed elsewhere I have tentatively concluded that
Gigantocypris has only 5 juvenile instars.



Literature Cited

Baird.W.
1850. The Natural History of the British Eniomostraca. 364 pages, 36

plates. London: Printed for the Ray Society.
Brady, G.S.

1866 [ 1865]. On New or Imperfectly Known Species of Marine Ostracoda.
Transactions of the Zoological Society of London, 5:359-393, plates
57-62. [Preprint 1865.]

1868. A Synopsis of the Recent British Ostracoda. Intellectual Observer,
12:110-130, plates 1,2.

1869. Entomostraces. In Chapter XXVIII, Rade de Saint-Vincent du
Cap-Vert (supplement). Lesfonds de la Mer, 1:138-141.

1880. Report on the Ostracoda Dredged by H.M.S. Challenger during the
Years 1873-1876. In Report on the Scientific Results of the Voyage
of HMS. Challenger (Zoology), 1(3):1-184, plates 1-44.

1890. On Ostracoda Collected by H.B. Brady, Esq., LL.D., F.R.S., in the
South Sea Islands. Transactions of the Royal Society of Edinburgh,
35(2)14:489-525.

1897. Supplementary Report on the Crustaceans of the Group Myodocopa
Obtained during the "Challenger" Expedition, with Notes on Other
New or Imperfectly Known Species. Transactions of the Zoological
Society of London, 14(3):85-1OO, plates 15-17.

1898. On New and Imperfectly Known Species of Ostracoda, Chiefly from
New Zealand. Transactions of the Zoological Society of London,
14(8)1:429-452, plates 43-47.

1902. On New or Imperfectly-known Ostracoda, Chiefly from a Collection
in the Zoological Museum, Copenhagen. Transactions of the
Zoological Society of London, 16(4):179-210, plates 21-25.

Brady, G.S., and A.M. Norman
1896. A Monograph of the Marine and Freshwater Ostracoda of the North

Atlantic and North-Westem Europe. Scientific Transactions of the
Royal Dublin Society, series 2, 5:621-784, plates 50-68.

Cleve, P.T.
1905. The Plankton of the South African Seas. Marine Investigations in

South Africa, 4:133-137.
Cohen, Anne C.

1983. Rearing and Postembryonic Development of the Myodocopid
Ostracode Skogsbergia lerneri from Coral Reefs of Belize and the
Bahamas. Journal of Crustacean Biology, 3(2):235-256, figures
1-10, tables 1-6.

Cohen, Anne C , and Louis S. Komicker
1975. Taxonomic Indexes to Ostracoda (Suborder Myodocopina) in

Skogsberg (1920) and Poulsen (1962,1965). Smithsonian Contribu-
tions to Zoology, 204: 29 pages, 2 tables.

1987. Catalog of the Rutidermatidae (Crustacea: Ostracoda). Smithsonian

Contributions to Zoology, 449: 11 pages.

Cohen, Anne C , and James G. Morin
1986. Three New Luminescent Ostracodes of the Genus Vargula (Myodo-

copida, Cypridinidae) from the San Bias Region of Panama.
Contributions in Science, 373: 23 pages, 8 figures.

1989. Six New Luminescent Ostracodes of the Genus Vargula (Myodoco-
pida: Cypridinidae) from the San Bias Region of Panama. Journal of
Crustacean Biology, 9(2):297-340,13 figures, 1 table.

Costa, O.G.
1845. niustrazioni al genere Cipridina E. descrizione di una novella

species. In Agli Scienziati D'ltalia del VII Congresso Done
DeliAccademia Pontaniana, pages 57-63,1 figure.

Dana, James D.
1849. Conspectus crustaceorum quae in orbis terrarum circumnavigatione,

Carolo Wilkes e Classe Reipublicae Foederatae Duce. The American
Journal of Science and Arts (New Haven), series 2, 8(23):276-285.

Devaney, D.M., E.S. Reese, B.L. Burch, and P. Helfrich, editors
1987. The Natural History of Enewetak Atoll, Volume I, The Ecosystem:

Environments, Biotas, and Processes, DOE/EV/00703-Tl-Vol. 1
(DE87006110), 228 pages, and Volume II, Biogeography and
Systematics, DOE/EV/00703-Tl-Vol. 2 (DE87006111), 348 pages.
U.S. Department of Energy, Office of Scientific and Technical
Information, Oak Ridge, Tennessee.

Fenwick, Graham D.

1984. Life History and Population Biology of the Giant Ostracod
Leuroleberis zealandica (Baird, 1850) (Myodocopida). Journal of
Experimental Marine Biology and Ecology, 77:255-289.

Graf.H.
1931. Die Cypridinidae des Rolen Meeres. Denkschriften der Akademie

der Wissenschaften in Wien, Mathematisch-Naturwessenchaflishe
Klasse, 102:31-46.

Hall, S. Jane
1987. New Species of Sarsiella and Anscottiella (Ostracoda: Myodocop-

ina) from Lizard Island, North Queensland. Journal of Crustacean
Biology, 7(4):738-763, figures 1-15.

Hanai, Tetsuro
1974. Notes on the Taxonomy of Japanese Cypridinids. Geoscience and

Man, 6:117-126, figures 1-4.
Hanai, Tetsuro, Noriyuka Dceya, Kunihiro Ishizaki, Yoshiyuki Sekiguchi, and

Michiko Yajima
1977. Checklist of Ostracoda from Japan and Its Adjacent Seas. The

University Museum, The University of Tokyo,Bulletin 12:120 pages,
2 figures, 4 plates.

1980. Checklist of Ostracoda from Southeast Asia. The University
Museum, The University of Tokyo, Bulletin, 17: 236 pages, 2 figures.

Hartmann, Gerd
1974. Die Ostracoden des Untersuchungsgebiets, Part 3. In Zur Kenntnis

des Eulitorals der afrikanischen Westkuste zwischen Angola und
Kap der Guten Hoffnung und der Afrikanischen Ostkiiste von
Siidafrica und Mocambique unter besondere Beriicksichtigung der
Polychaeten und Ostracoden. Mitteilungen aus dem Hamburgischen
Zoologischen Museum und Institut, 69:229-520, figures 1-151.

1984. Zur Kenntnis der Ostracoden der polynesischen Inseln Huahine
(Gesellschaftsinseln) und Rangiroa (Tuamotu-Inseln). Mitteilungen
aus dem Hamburgischen Zoologischen Museum und Institut,
81:117-169, figures 1-72, plates 1-9.

Hiruta, Shinlchi
1980. Morphology of the Larval Stages of Vargula hilgendorfii (G.W.

Muller) and Euphilomedes nipponica Hiruta from Japan (Ostracoda:
Myodocopina). Journal of Hokkaido University of Education
(Section II B), 30(2): 145-167, figures 1-23.

1981a. A New Species of the Genus Azgocypridina Sylvester-Bradley from
Suruga Bay, Central Japan (Ostracoda: Myodocopina). Journal of
the Hokkaido University of Education (Section IIB), 32(l):49-56,
figures 1-5.

1981b. A New Cypridinid Ostracod (Myodocopina) from Suruga Bay,
Central Japan. Proceedings of the Japanese Society of Systematic

138



NUMBER 505 139

Zoology, 2\:21-*bA, figures 1-5. [In English with Japanese
summary.]

1982. A New Species of the Genus Leuroleberis Komicker from Suruga
Bay, Central Japan (Ostracoda: Myodocopina). Journal of the
Hokkaido University of Education (Section IIB), 33(1):11-18,
figures 1-5.

1983. Post-embryonic Development of Myodocopid Ostracoda. In Rosalie
F. Maddocks, editor, Applications of Ostracoda, pages 667-677,
figures 1-5, table 1. University Park, Houston: Department of
Geosciences, University of Houston.

1984. ANew Species of the Genus Vargula Skogsberg from the Pacific
Coast of Central Japan (Ostracoda: Myodocopina). Journal of
Hokkaido University of Education (Section II B), 35(1):53-61, 5
figures.

Hobson, Edmund S., and James R. Chess
1979. Zooplankters that Emerge from the Lagoon Floor at Night at Kure

and Midway Atolls, Hawaii. Fishery Bulletin, 77(l):275-280, 2
figures.

1986. Diel Movements of Resident and Transient Zooplankters above
Lagoon Reefs at Enewetak Atoll, Marshall Islands. Pacific Science,
40(l-4):7-26, figures 1,2, tables 1-5.

Juday, Chauncey
1907. Ostracoda of the San Diego Region, II: Littoral Forms. University of

California Publications in Zoology, 3(9): 135-156, plates 18-20.
Kajiyama, E.

1912a. The Ostracoda of Misaki. 84 pages, 25 plates. Thesis (ms), Institute
of Zoology, University of Tokyo. [Unpublished.]

1912b. [The Ostracoda from Misaki, Part 2.] Dobutsugakuzasshi, 24:609-
619, plate 9. [In Japanese.]

Komicker, Louis S.
1958. Ecology and Taxonomy of Recent Marine Ostracodes in the Bimini

Area, Great Bahama Bank. Publications of the Institute of Marine
Science (The University of Texas), 5:194-300, 89 figures, 1 map, 4
tables.

1967. The Myodocopid Ostracod Familes Philomedidae and Pseudophi-
lomedidae (New Family). Proceedings of the United States National
Museum, 12:1-35,12 figures, 1 plate, 2 tables.

1968. Bathyal Myodocopid Ostracoda from the Northeastern Gulf of
Mexico. Proceedings of the Biological Society of Washington,
81:439-472.10 figures, 1 table.

1970a. Ostracoda (Myodocopina) from the Peru-Chile Trench and the
Antarctic Ocean. Smithsonian Contributions to Zoology, 32: 42
pages, 25 figures, 7 tables.

1970b. Myodocopid Ostracoda (Cypridinacea) from the Philippine Islands.
Smithsonian Contributions to Zoology, 39: 32 pages, 18 figures, 5
tables.

1974. Revision of the Cypridinacea of the Gulf of Naples (Ostracoda).
Smithsonian Contributions to Zoology, 178: 64 pages, 26 figures, 2
tables.

1975. Antarctic Ostracoda (Myodocopina), Parts 1 and 2. Smithsonian
Contributions to Zoology, 163: 720 pages, 432 figures, 9 plates, 21
tables.

1976a. Myodocopid Ostracoda from Southern Africa. Smithsonian Contri-
butions to Zoology, 214: 39 pages, 24 figures.

1976b. Benthic Marine Cypridinacea from Hawaii (Ostracoda). Smithsonian
Contributions to Zoology, 231: 24 pages, 19 figures, 1 table.

1978. Harbansus, a New Genus of Marine Ostracoda, and a Revision of the
Philomedidae (Myodocopina). Smithsonian Contributions to Zool-
ogy, 260: 75 pages, 37 figures, 16 plates, 2 tables.

1979. The Marine Fauna of New Zealand: Benthic Ostracoda (Suborder
Myodocopina). New Zealand Oceanographic Institute Memoir, 82:
58 pages, 13 figures, 28 plates, 3 tables.

1981a. A Restudy of the Ostracode Genus Pleoschisma Brady, 1890
(Myodocopina). Smithsonian Contributions to Zoology, 332: 16

pages, 5 figures.
1981b. Benthic Marine Cypridinoidea from Bermuda (Ostracoda). Smith-

sonian Contributions toZoology, 331: 15 pages, 10 figures.
1981c. Revision, Distribution, Ecology, and Ontogeny of the Ostracode

Subfamily Cyclasteropinae (Myodocopina: Cylindroleberididae).
Smithsonian Contributions to Zoology, 319: 548 pages, 174 figures,
185 plates, 23 tables.

1983a. Harbansus slatteryi, a New Species of Myodocopine Ostracode from
the Great Barrier Reef of Australia (Philomedidae). Proceedings of
the Biological Society of Washington, 96(1):181-188,4 figures.

1983b. The Ostracode Family Cypridinidae and the Genus Plerocypridina.

Smithsonian Contributions to Zoology, 379: 29 pages, 9 figures, 4
plates, 2 tables.

1983c. Rutidermatidae of the Continental Shelf of Southeastern North

America and the Gulf of Mexico (Ostracoda: Myodocopina).
Smithsonian Contributions to Zoology, 371: 89 pages, 51 figures, 3
plates, 1 table.

1984. Cypridinidae of the Continental Shelves of Southeastern North
America, the Northern Gulf of Mexico, and the West Indies
(Ostracoda: Myodocopina). Smithsonian Contributions to Zoology,
401: 37 pages, 16 figures, 1 table.

1985. Azgocypridina lowryi, a New Species of Myodocopid Ostracode
from Bathyal Depths in the Tasmart Sea off New South Wales,
Australia. Proceedings of the Biological Society of Washington,
98(3):698-704,2 figures.

1986a. Codonocera cuspidata, a New Species of Pelagic Ostracode from off
Queensland, Australia (Crustacea: Ostracoda: Cypridinidae). Re-
cords of the Australian Museum, 38:119-134, figures 1-9, tables 1,
2.

1986b. Sarsiellidae of the Western Atlantic and Northern Gulf of Mexico,
and Revision of the Sarsiellinae (Ostracoda: Myodocopina). Smith-
sonian Contributions to Zoology, 415: 217 pages, 113 figures, 34
plates, 7 tables.

1986c. Cylindroleberididae of the Western North Atlantic and Northern
Gulf of Mexico, and Zoogeography of the Myodocopina (Ostra-
coda). Smithsonian Contributions to Zoology, 425: 139 pages, 63
figures, 6 tables.

1986d. Redescription of Sheina orri Harding, 1966, a Myodocopid
Ostracode Collected on Fishes off Queensland, Australia. Proceed-
ings of the Biological Society of Washington, 99(44):638-646, 2
figures.

1987a. Supplementary Description of Cypridina americana (Muller, 1890),
a Luminescent Myodocopid Ostracode from the East Pacific.
Proceedings of the Biological Society of Washington, 100(1): 173-
181, figures 1-4.

1987b. Chapter 21: Ostracoda (Myodocopina) of Enewetak Atoll. In D.M.
Devaney, E.S. Reese, B.L. Burch, and P. Helfrich, editors. The
Natural History of Enewetak Atoll, Volume II, Biogeography and
Systematics, DOE/EV/00703-Tl-Vol. 2 (DE87006111), pages 217-
219, figure 1, table 1. U.S. Department of Energy, Office of
Scientific and Technical Information, Oak Ridge, Tennessee.

1987c. Ostracoda from the Skagerrak, North Sea (Myodocopina). Proceed-
ings of the Biological Society of Washington, 100(4):876-891,
figures 1-3.

1989. Bathyal and Abyssal Myodocopid Ostracoda of the Bay of Biscay
and Vicinity. Smithsonian Contributions to Zoology, 467: 134 pages,
73 figures, 7 tables.

Komicker, Louis S., and James H. Baker
1977. Vargula tsujii, a New Species of Luminescent Ostracoda from

Lower and Southern California (Myodocopa: Cypridininae). Pro-
ceedings of the Biological Society of Washington, 9O(2):218-231.

Komicker, Louis S., and Thomas E. Bowman
1967. Two New Crustaceans: The Parasitic Copepod Sphaeronellopsis

monothrix (Choniostomatidae) and Its Myodocopid Ostracod Host



140 SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Parasterope pollex (Cylindroleberidae) from the Southern New
England Coast. Proceedings of the United States National Museum,
123: 29 pages, 7 figures, 1 plate.

Komicker, Louis S., and Francisca Elena Caraion
1974. West African Myodocopid Ostracoda (Cylindroleberididae). Smith-

sonian Contributions to Zoology, 179:78 pages, 43 figures, 1 table.
1977. West African Myodocopid Ostracoda (Cypridinidae, Philomedidae).

Smithsonian Contributions to Zoology, 241: 100 pages, 59 figures,
28 plates.

1978. West African Myodocopid Ostracoda (Sarsiellidae, Rutidermatidae).
Smithsonian Contributions to Zoology, 250: 110 pages, 59 figures,
33 plates, 1 table.

1980. Nealella, a New Genus of Myodocopid Ostracoda (Sarsiellidae:
Dantyinae). Smithsonian Contributions to Zoology, 309: 27 pages,
16 figures, 7 plates.

Komicker, Louis S., and Anne C. Cohen
1978. Dantyinae, a New Subfamily of Ostracoda (Mydocopina: Sarsielli-

dae). Proceedings of the Biological Society of Washington,
91(2):490-508,5 figures, 7 plates.

Komicker, Louis S., and Thomas M. Iliffe
1989a. Troglobitic Ostracoda (Myodocopa: Cypridinidae, Thaumatocyp-

riJidae) from Anchialine Pools on Santa Cruz Island, Galapagos
Islands. Smithsonian Contributions to Zoology, 483: 38 pages, 17
figures, 15 tables.

1989b. Ostracoda (Myodocopina, Cladocopina, Halocypridina) from Anchi-
aline Caves in Bermuda. Smithsonian Contributions to Zoology,
478: 88 pages, 49 figures, 22 tables.

Komicker, Louis S., and K.G. McKenzie
1976. Redescription of Eurypylus petrosus Brady, 1869, and a Key to the

Genera of Sarsiellidae (Myodocopina: Ostracoda). Proceedings of
the Biological Society of Washington, 89(27):347-352,1 figure.

Komicker, Louis S., and Brad Myers
1981. Rutidermatidae of Southern California (Ostracoda: Myodocopina).

Smithsonian Contributions to Zoology, 334: 34 pages, 20 figures.
McKenzie, K.G.

1965. Myodocopid Ostracoda (Cypridinacea) from Scammon Lagoon,
Baja California, Mexico, and Their Ecologic Associations. Crusta-
ceana, 9(l):57-70,6 figures.

1967. The Distribution of Caenozoic Marine Ostracoda from the Gulf of
Mexico to Australasia. In C.G. Adams and D.V. Ager, editors.
Aspects of Tethyan Biogeography, pages 219-238. London: Sys-
tematics Association Publication, 7.

Milne-Edwards, Henri
1840. Ordre des Cyproides ou des Ostracodes. Histoire Naturelle des

Crustaces, Volume 3:393-410. Paris: Fain et ThunoL
Moguilevsky, A., and F.C. Ramirez

1970. Cycloleberis poulseni especie nueva (Ostracoda, Asteropidae)
crusuceo bentonico del area de Mar del Plata, Argentina. Physis,
29(79):461 -471,3 figures.

Morin, James G., and Anne C. Cohen
1988. Two New Luminescent Ostracodes of the Genus Vargula (Myodo-

copida: Cypridinidae) from the San Bias Region of Panama. Journal

of Crustacean Biology, 8(4):620-638.
Miiller, G.W.

1890. Neue Cypridiniden. Zoologische Jahrbuecher, 5:211-252, plates
25-27.

1894. Die Ostracoden des Golfes von Neapel und der angrenzenden
Meeres-Abschnitte. In Fauna und Flora des Golfes von Neapel, 21:
viii + 404 pages, 40 plates. Berlin: R. Friedlander & Sohn.

1895. XIX: Die Ostracoden. In Report on the Dredging Operations off the
West Coast of Central America to the Galapagos; to the West Coast
of Mexico, and in the Gulf of California, in Charge of Alexander
Agassiz, Carried on by the U.S. Fish Commission Steamer
"Albatross," during 1891, Lieut Commander, Z.L. Tanner, U.S.N.
Commanding. Bulletin of the Museum of Comparative Zoology,
27(5): 155-169, plates 1-3.

1906. Die Ostracoden der Siboga-Expedition. In Uitkomsten op Zoolo-
gisch, Botanisch, Oceanographischen on Geologische Gebeid
versameld imNederlandsch Oost-Indii, 1899-1900, 30: 40 pages, 9
plates. Leiden: E.J. Brill.

1908. Die Ostracoden. In Deutsche Sudpolar-Expedition 1901-1903,
10(2):52-178.

1912. Ostracoda. In Das Tierreich, 31: 434 pages, 92 figures.
Miinster, G. von

1830. Ueber einige fossile Arten Cypris (Miiller, Lamk.) und Cythere
(Miiller, Latreille, Desmarest). Neues Jahrbuch fur Mineralogie,
Geognosie, Geologie, und Petrefaklen-kunde, Stuttgart, 1:60-67.

Poulsen, Erik M.

1962. Ostracoda-Myodocopa, 1: Cypridiniformes-Cypridinidae. Dana
Report, 57: 414 pages, 181 figures, 26 tables. Copenhagen:
Carlsberg Foundation.

1965. Ostracoda-Myodocopa, 2: Cypridiniformes-Rutidermatidae, Sar-
siellidae and Asteropidae. Dana Report, 65: 484 pages, 156 figures,
23 tables. Copenhagen: Carlsberg Foundation.

Reuss, A.E.
1850. Die fossilen Entomostraceen des oslerreichischen Tertiarbeckens.

Natunvissenschaftliche Abhandlungen, volume 3, abteilung 1:6-92,
plates 7-10.

Sars, G.O.
1872. Undrs0gelser over Hardangerfjordens Fauna. Forhandlinger i

Vidensbabsselskabet i Christiania, 1871:246-286.
Scott, Andrew

1905. Report on the Ostracoda Collected by Professor Herdman at Ceylon
in 1902. In Ceylon Pearl Oyster Fisheries, Supplementary Reports,
pages 365-384,2 plates.

Skogsberg, T.
1920. Studies on Marine Ostracods, I: Cypridinids, Halocyprids, and

Polycopids. Zoologiska Bidrag frdn Uppsala, supplement 1: 784
pages, 153 figures.

Sylvester-Bradley, P.C.
1961. Myodocopida. In R.C. Moore, editor. Treatise on Invertebrate

Paleontology, 3(Q):387-4O6. Lawrence, Kansas: Geological Soci-
ety of America and University of Kansas Press.



REQUIREMENTS FOR SMITHSONIAN SERIES PUBLICATION

Manuscripts intended for series publication receive substantive
review (conducted by their originating Smithsonian museums or
offices) and are submitted to the Smithsonian Institution Press
with Form SI-36, which must show the approval of the appropriate
authority designated by the sponsoring organizational unit. Re-
quests for special treatment—use of color, foldouts, case-bound
covers, etc.—require, on the same form, the added approval of
the sponsoring authority.

Review of manuscripts and art by the Press for requirements
of series format and style, completeness and clarity of copy, and
arrangement of all material, as outlined below, will govern, within
the judgment of the Press, acceptance or rejection of manuscripts
and art.

Copy must be prepared on typewriter or word processor,
double-spaced, on one side of standard white bond paper (not
erasable), with 1 VA" margins, submitted as ribbon copy (not
carbon or xerox), in loose sheets (not stapled or bound), and
accompanied by original art. Minimum acceptable length is 30
pages.

Front matter (preceding the text) should include: title page
with only title and author and no other information, abstract page
with author, title, series, etc., following the established format;
table of contents with indents reflecting the hierarchy of heads in
the paper; also, foreword and/or preface, if appropriate.

First page of text should carry the title and author at the top
of the page; second page should have only the author's name
and professional mailing address, to be used as an unnumbered
footnote on the first page of printed text.

Center heads of whatever level should be typed with initial
caps of major words, with extra space above and below the head,
but no other preparation (such as all caps or underline, except for
the underline necessary for generic and specific epithets). Run-in
paragraph heads should use period/dashes or colons as neces-
sary.

Tabulations within text (lists of data, often in parallel columns)
can be typed on the text page where they occur, but they should
not contain rules or numbered table captions.

Formal tables (numbered, with captions, boxheads, stubs,
rules) should be submitted as carefully typed, double-spaced copy
separate from the text; they will be typeset unless otherwise
requested. If camera-copy use is anticipated, do not draw rules
on manuscript copy.

Taxonomic keys in natural history papers should use the
aligned-couplet form for zoology and may use the multi-level
indent form for botany. If cross referencing is required between
key and text, do not include page references within the key, but
number the keyed-out taxa, using the same numbers with their
corresponding heads in the text.

Synonymy in zoology must use the short form (taxon, author,
year: page), with full reference at the end of the paper under
"Literature Cited." For botany, the long form (taxon, author,
abbreviated journal or book title, volume, page, year, with no
reference in "Literature Cited") is optional.

Text-reference system (author, year:page used within the text,
with full citation in "Literature Cited" at the end of the text) must
be used in place of bibliographic footnotes in all Contributions
Series and is strongly recommended in the Studies Series
"(Jones. 1910:122)" or "...Jones (1910:122)." If bibliographic

footnotes are required, use the short form (author, brief title, page)
with the full citation in the bibliography.

Footnotes, when few in number, whether annotative or biblio-
graphic, should be typed on separate sheets and inserted imme-
diately after the text pages on which the references occur. Exten-
sive notes must be gathered together and placed at the end of
the text in a notes section.

Bibliography, depending upon use, is termed "Literature Cited,"
"References," or "Bibliography." Spell out titles of books, articles,
journals, and monographic series. For book and article titles use
sentence-style capitalization according to the rules of the lan-
guage employed (exception: capitalize all major words in English).
For journal and series titles, capitalize the initial word and all
subsequent words except articles, conjunctions, and prepositions.
Transliterate languages that use a non-Roman alphabet according
to the Library of Congress system. Underline (for italics) titles of
journals and series and titles of books that are not part of a series.
Use the parentheses/colon system for volume (number):
pagination: "10(2):5-9." For alignment and arrangement of ele-
ments, follow the format of recent publications in the series for
which the manuscript is intended. Guidelines for preparing bibli-
ography may be secured from Series Section, SI Press.

Legends for illustrations must be submitted at the end of the
manuscript, with as many legends typed, double-spaced, to a
page as convenient.

Illustrations must be submitted as original art (not copies)
accompanying, but separate from, the manuscript. Guidelines for
preparing art may be secured from Series Section, SI Press. All
types of illustrations (photographs, line drawings, maps, etc.) may
be intermixed throughout the printed text. They should be termed
Figures and should be numbered consecutively as they will
appear in the monograph. If several illustrations are treated as
components of a single composite figure, they should be desig-
nated by lowercase italic letters on the illustration; also, in the
legend and in text references the italic letters (underlined in copy)
should be used: "Figure 9b." Illustrations that are intended to
follow the printed text may be termed Plates, and any components
should be similarly lettered and referenced: "Plate 9b." Keys to
any symbols within an illustration should appear on the art rather
than in the legend.

Some points of style: Do not use periods after such abbrevi-
ations as "mm, ft. USNM, NNE." Spell out numbers "one' through
nine" in expository text, but use digits in all other cases if possible.

Use of the metric system of measurement is preferable; where
use of the English system is unavoidable, supply metric equiva-
lents in parentheses. Use the decimal system for precise meas-
urements and relationships, common fractions for approximations.
Use day/month/year sequence for dates: "9 April 1976." For
months in tabular listings or data sections, use three-letter abbre-
viations with no periods: "Jan, Mar, Jun," etc. Omit space between
initials of a personal name: "J.B Jones."

Arrange and paginate sequentially every sheet of manu-
script in the following order: (1) title page. (2) abstract, (3) con-
tents, (4) foreword and/or preface, (5) text, (6) appendixes, (7)
notes section, (8) glossary, (9) bibliography (10) legends, (11)
tables. Index copy may be submitted at page proof stage, but
plans for an index should be indicated when manuscript is sub-
mitted.



i


