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Several recent collections of parasitic copepods from 17 specimens

of the mako shark, Isurus oxyrinchus, have made possible redescrip-

tions of certain species of these parasites commonly found on this

shark. These, plus 15 collections from the Indian and Atlantic Oceans

previously reported (Cressey, 1967a and 1967b), form the basis of this

paper.

Ten species of caligoid copepods are reported herein. Both sexes of

Nemesis lamna Risso and the males of Dinemoura jprodv^ta (Miiller)

and D. latijolia (Steenstrup and Liitken) are redescribed. The last

copepodid instar and three chalimus stages of Phyllothereus cornutus

(Milne-Edwards) males are described for the fii'st time. The remaining

species have been redescribed recently by various workers (Shiino,

1955; Lewis, 1966; and Cressey, 1967a), and no further redescription of

these species is considered necessary.

All drawings have been made with the aid of a camera lucida. All

specimens are preserved in 70 percent alcohol and deposited in the

U.S. National Museum.
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Station data for the R. V. Anton Bruun stations cited in this paper

are as follows

:

station number
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As in P. satyrus, this copepod has been redescribed recently (Cressey

1967a), and no further description will be given here.

Remakks.—The copepods of this species from the Atlantic were

found in the mouth of the host. The single female representing the

Indian Ocean collection from this host was on the body surface.

Like P. satyrus, this copepod is a common parasite on the body sur-

face of sharks, primarily carcharinids. Also, as in P. satyrus, those

specimens from inside the buccal area of the host are not pigmented as

heavily as individuals of the same species occurring on the body

surface of other sharks.

Pandarus katoiy Cressey

Pandarus katoi Cressey, 1967a, p. 17.

Material.—Four collections from off the west coast of South

America, R. V. Anton Bruun, Cruise 14, Stations 567, 568, 569,

and 571.

Remarks.—Pandarus katoi has been reported previously from the

body siu"face of carcharinid sharks in the eastern Pacific (Cressey,

1967a). The collections recorded above from I. oxyrinchus were

removed from the mouths and gill arches of the hosts. The specimens

in collections of this species from the body surface of other sharks

are not pigmented as heavily as most other species of the genus

Pandarus; nevertheless, the P. katoi from the mouths of makos are

pigmented still less than those on the body surface of other sharks,

consistant vnih the situation with P. satyrus and P. smithii reported

above. The change in habitat for these three species is discussed at

the end of this paper.

Gangliopus pyriformis Gerstaecker

For earlier synonymy, see Cressey, 1967a, p. 28.

Material.—One collection off the west coast of South America,

R. V. Anton Bruun, Cruise 14, Station 552 (1 9 specimen only).

Remarks.—The single specimen from the 32 sharks examined
indicates a low incidence of this parasite. This copepod is more common
on Prionace glauca and, since these two sharks often are found in the

same waters, this may be a reflection of that association.

Phyllothereus cornutus (Milne-Edwards)

Figures 1-26

Phyllothereus cornutus.—Lewis, 1966, p. 96.—Hewitt, 1967, p. 233.

For earlier synonymy, see Cressey, 1967a, p. 25.

Material.—Four collections off the west coast of South America'
R. V. Anton Bruun, Cruise 14, Stations 553 (two collections), 554'

and 572.
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Many immature stages including the last copepodid stage were

collected from the sharks off South America. When some of these

copepodids were cleared in KOH and lactic acid, the first chalimus

stage could be seen within. By carefully splitting open the copepodid, I

teased out the developing chalimus. These chalimus stages were identi-

cal to first chalimus stages collected free in the gill chamber of the

shark. Two successive chalimus stages also were found. These im-

mature stages are described below. For a description of the adults of

this species, see Cressey (1967a).

Last copepodid.—Body form as in figure 1. Total length 6.77 mm
(6.23-7.43) based on an average of 240 specimens, greatest width

4.07 mm (3.78-4.38) based on an average of 20 specimens (all measured

specimens taken from a single shark at R. V. Anton Bruun Station 554)

.

Dorsal surface unornamented. Two "eye spots" with more heavily

pigmented area surrounding and between them in anterior third of

cephalon. Posterior corners of first free thoracic segment produced,

extending nearly to end of second free thoracic segment. Genital

segment slightly longer than wide (1.3 x 1.1 mm in one specimen).

Abdomen 1-segmented, somewhat triangular, wider than long (.3 x .4

mm in one specimen). Caudal ramus (fig. 2) 536ju wide, 590)li long at

outer edge, 295/1 long at inner edge (based on one specimen) ; armed
with six plumose setae, four long terminal and two short subterminal.

Adhesion pad present on ventral surface immediately posterior to

first antenna.

First antenna (fig. 3) 2-segmented: basal segment with several

short plumose spines, proximal two more heavily spinose; terminal

segment with seven setae, posterior four plumose. Second antenna

(fig. 4) with terminal segment in form of a claw, tip of claw twisted.

Mouth tube and mandible of usual caligoid form, mandible with 10

teeth. First maxilla (fig. 5) a small lobe with three short setae and

posterior projection bearing process with rugose tip. Second maxilla

(fig. 6) with two terminal claws and subterminal hirsute process,

claws ornamented as in figure 7. Maxilliped (fig. 8) stout, bearing

bladeUke claw opposed by striated area on basal segment.

Legs 1-4 (figs. 9-12) biramose. Rami of legs 1-3 2-segmented.

Exopod of leg 4 1-segmented, endopod 2-segmented (see spine and

seta formula below). Leg 5 (fig. 13) a knob bearing two setae, one

naked and one plumose, on lateral margin of genital segment. Leg 6

absent.

Color in life: dark mahogany brown.

Chalimus i, male.—Body form as in figure 14. Total length 6.6

mm, greatest width 3.1 mm (all measurements based on a single

specimen taken from the same shark as copepodids).
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Dorsal surface imornamented. Eye spots less obvious than in

copepodid. Outer posterior corners of first free thoracic segment

produced, extending nearly to end of second free thoracic segment.

Genital segment as wide as long (1.4 x 1.4 mm), posterior corners

produced to form short rounded lobes. Abdomen 2-segmented; each

segment about same length but second segment somewhat wider than

first and triangular (widest posteriorly). Caudal rami triangular; with

four long terminal and tw^o short subterminal plumose setae. Adhesion

pad on ventral surface posterior to base of first antenna.

First antenna (fig. 15) 2-segmented, similar to copepodid except

that segments longer, bearing more setae. First maxilla (fig. 16)

sunilar to copepodid except rugose process of copepodid is short

pointed process in chaUmus I. Second maxilla of chaUmus I and all

subsequent stages with plumose processes at base of two terminal

spines (see Cressey, 1967a, fig. 129). MaxilHped (fig. 17) with pointed

claw, seta on inner margin of claw. Legs 1-4 biramose. All rami

2-segmented. Leg 1 exopod with four spines equal in length on outer

terminal margin of second segment, endopod of first segment \\dth

adhesion pad on inner distal corner. Leg 2 exopod with four outer

spines, distalmost about twice length of proximalmost spine. Leg 3

exopod mth four outer spines, proximalmost very small; other three

becoming progressively longer, distalmost twice length of next longest.

Leg 4 exopod with four spines, lengths as in leg 3. Leg 5 consisting of

spine and two plumose setae at notch at posterior three-fourths of

genital segment. Leg 6 a single spine near junction of abdomen and

genital segment.

Color in Ufe : cream.

Chalimus II, MALE.—Body form as in figure 18. Total length 8.6

mm, greatest width 4.6 mm (all measurements based on single speci-

men). Clear fringe around cephalon and outer corners of first free

segment (not seen in previous stage). Principle changes in body form

from previous stage are proportionately wider cephalon, elongation of

genital segment, and more prominent caudal rami. Adhesion pads

present ventrally on cephalon, one posterior to base of first antenna

and a small one on basal segment of second antenna.

First antenna (fig. 19) wdth both segments longer and with in-

creased ornamentation over previous stage. Second antenna (fig. 20)

with well-developed claw; bearing two short setae, one at base of

claw and one median. MaxilHped (fig. 21) mth well-developed claw.

Other head appendages as in previous stage.

Legs 1-4 biramose (see pis. 1-4). Spine and seta formula for legs

1-4 of last three immature stages and adult male are as follows (Ro-

man numerals refer to spines, arable to setae)

:
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copepodid chalimus I chalimua II

1:0

IV:3
1:1

end.

0:0

0:1

1:0

IV: 3

1:1

end.

0:0

0:1

1:0

IV: 3

1:1

end.

0:0

0:1

chalimus III

1:0

IV:3
1:1

end.

0:0

0:1

2
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segment 1 segment 2
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Remarks.—Both sexes of this copepod have been described, most
recently by Lewis (1966). In my pandarid revision (1967a), I noted

the lack of information regarding the male of this species. Lewis

provides a good description of this sex in his 1966 paper. My material

conforms to his description in every way except in regard to the first

antenna (antennule in Lewis). According to Lewis, the first segment

bears 14 setnles and the second segment, five setae. In my material

I have found each segment wdth more setae than described by Lewis

(25 on the first segment, 12 on the second). A figure of the male
(fig. 26) and its first antenna (fig. 27) is provided to supplement the

description by Le\\as.

This copepod is a common parasite on the body surface of mako
sharks. Large clusters of females often occur in the posterior half of

the body and usually on the ventral surface. Males generally are

fewer in number and are scattered over the body surface.

Dinemoura producta (MuUer)

Figures 28-42

Dinemoura producta.—Hewitt, 1967, p. 204.

For earlier synonymy, see Cressey, 1967a.

Material.—A single collection previously reported from the North
Atlantic (Cressey, 1967a) ; three collections from off Scripps Pier,

La Jolla, Calif.; 12 collections off Chile and Peru, R. V. Anton Bruun,
Stations 552, 553, 554, 567, 568, 569, 571, and 572.

Female.—A good description of the fem^ale of this species was given

by Shiino (1957). Additions to his description were provided by
Cressey (1967). Further description of the female wiU not be included

herein.

Male.—The male of this species was described by Wilson (1923)

but a redescription of this sex is needed and is provided below.

Body form as in figure 28. Total length 8.25 mm, greatest width

3.6 mm (measurements based on a single specimen from Station 567).

Lengths in mm of each of the body segments measured along the mid-
dorsal line are as follows:

cephalon 2. 55

first free thoracic segment . 37

second " " " . 60

third " " " . 75

genital segment 2. 18

abdomen (2 segments) . 90

caudal ramus . 90

No dorsal plates present. Abdomen 2-segmented, second segment
about twice as long as first. Genital segment (fig. 29) nearly twice as
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long as wide (2.18 x 1.30 mm). Caudal rami (fig. 30) conspicuous,

longer than wide (.90 x .52 mm) ; armed with four prominent plumose

setae and two small subterminal plumose setae, inner margins of rami

with row of short hairs.

First antenna (fig. 31) 2-segmented; basal segment with 26 short

spines and setae, terminal segment with 12 short naked setae. Second

antenna (fig. 32) stout; terminal claw with accessory process near base

and two setae, one short and one long; appendage armed with number
of adhesive areas as indicated in figure. First maxilla (fig. 33) Avith 3-

segmented terminal ramus, basis bearing group of three short setae.

Second maxilla (fig. 34) terminal claw with rows of fine hairs; second

segment bearing short stout spine covered with fine spinules, patch of

hau's on outer distal corner. Maxilliped (fig. 35) well developed; ter-

minal claw opposed by two adhesion areas on basal segment.

Legs 1-4 biramose. Leg 1 (fig. 36) both rami 2-segmented. Exopod
first segment large, bearing spine on outer distal corner; second seg-

ment with fringe of digitiform processes along outer edge and bearing

three short spines and four setae. Endopod first segment unarmed,

distal end produced to form broad lamella overlapping base of terminal

segment; terminal segment with three stout setae and patch of hairs on

outer edge. Leg 2 (fig. 37) both rami 3-segmented. Exopod first two
segments of each with spine and seta on outer and inner distal corners

respectively, terminal segment with two lateral spines and six setae.

Endopod first segment with seta on inner distal corner, second seg-

ment with two setae at inner distal corner, terminal segment with six

setae. Leg 3 (fig. 38) both rami 3-segmented. Exopod with same arma-

ture as leg 2. Endopod with last two segments modified as in figure 39.

Leg 4 (fig. 40) rami 2-segmented. Exopod first segment with spines on

outer distal corner, second segment with spine on outer and seta on
inner distal corners, terminal segment with two spines and five setae.

Endopod \vith one, two, and three setae on the inner margin of each

segment respectively.

Spine and seta formula of legs 1-4 is as follows:

leg 1 leg 2 UgZ leg i

eg.
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Remarks.—This copepod normally is found on the fins of the

host, most frequently on the trailing edges of the dorsal and pectoral

fins.

Echthrogaleus denticulatus Smith

Echthrogaleus pellucidus Shiino, 1963, p. 357.

For earlier synonymy, see Cressey, 1967a, p. 66.

Material.—One collection from off Scripps Pier, La Jolla, Calif,;

one collection from the central Pacific in the vicinity of Christmas

Island; six collections off Chile and Peru, R. V. Anto7i Bruun, Stations

553, 554, 568, 569, and 571; and foiu- collections from the Indian

Ocean previously reported (Cressey, 1967b).

Remarks.—No description of either sex of this copepod will be

given herein as that of Shiino (1963) and of Cressey (1967a) are

adequate. I have placed E. pelludicus Shiino in synonomy after re-

examining the type of E. denticulatus Smith deposited in the USNM.
The only differences among all the material I have collected recently,

the description of E. pellucidus by Shiino, and the type-specimen is

that the type is larger. The type-specimen was collected in the North

Atlantic, whereas all other material has come from the Indo-Pacific.

Cressey (1967a, p. 27) reported a similar situation for another species

of parasitic copepod, Phyllothereus cornutus, where the specimens

collected from the colder waters of the Atlantic were larger than those

from the relatively warmer Indian Ocean.

These copepods generally are found on the body surface of the host,

frequently in the anterior part near the gill slits. Although there was

a high incidence of infestation on mako sharks off Chile and Peru,

the number of individuals on any one shark was never more than 20.

This same species was collected in the Indian Ocean from thresher

sharks, Alopias vulpinus, and often occured on that host in clusters

of more than 100 individuals.

Anthosoma crassum (Abildgaard)

For earlier synonymy, see Lewis, 1966, p. 66.

Material.—Four collections from off Scripps Pier, La JoUa, Calif.

;

four collections from the central Pacific in the vicinity of Christmas

Island; one collection from off Sandy Hook, N.J.; two collections from

the Indian Ocean, previously reported (Cressey, 1967b) ; one collection

from the North Atlantic taken during a cruise of the M. V. Delaware
;

seven collections from off Chile and Peru, R. V. Anton Bruun,

Stations 552, 553, 554, 558, 564, 568, and 571.

Remarks.—Tliis species has been w^ell described by Shiino (1955)

and Lewis (1966) and no further description will be given herein.

On the mako sharks caught off the western coast of South America,

this species was very common and was always found imbedded be-
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tween the teeth ou either or both the upper and lower jaw. It has been

recorded also from other species of lamnid sharks.

Nemesis lamna Risso

Figures 43-58

Nemesis lamna Risso, 1826, p. 136.—Roux, 1828, p. 174.— Gu6rin, 1837, pi.

35.—Kr0yer, 1837, p. 199.—Milne-Edwards, 1840, p. 486.—Wilson, 1922,

p. 59; 1932, p. 461.—Fage, 1923, p. 282.—Heegaard, 1962, p. 184.—
Cressey, 1967b, p. 6.

Nemesis carchariarum Roux, 1828, p. 176.—Kr0yer, 1837, p. 199.—Milne-Edwards,

1840, p. 486 [misspelled "carcherium"].

Nemesis mediterranea Heller, 1868, p, 220.—^Valle, 1880, p. 66.—Richiardi, 1880,

p. 151.—Stossich, 1880, p. 262.—Cams, 1885, p. 365.—Brian, 1898, p. 15;

1899, p. 201; 1902, p. 44; 1905, p. 7.—Bassett-Smith, 1899, p. 476.

Ne7nesis lamna var. sinuata.—Valle, 1878, p. 91.

Material.—Four collections from the Indian Ocean, previously-

reported (Cressey 1967b) ; three collections from off Scripps Pier, La
Jolla, Calif.; nine collections from off the Coast of Chile and Peru,

R. V. Anton Bruun, Stations 552, 553, 554, 558, 564, and 572.

Female.—Body form as in figure 43. Total length 6.61 mm (5.85-

7.95), greatest width 2.0 mm (1.73-2.40). Widths of cephalon and

four free thoracic segments are as follows: cephalon 1.25 mm (1.19-

1.50), first free thoracic segment 1.92 mm (1.80-2.33), second free

thoracic segment 2.00 mm (1.73-2.40), third free thoracic segment

1.99 mm (1.73-2.40), fourth free thoracic segment 1.74 mm (1.50-

2.25). All measurements are based on an average of 10 ovigerous

females randomly selected from the collection at Station 552.

Fourth free thoracic segment (bearing leg 5j with many sclerotized

papillae on dorsal surface. Genital segment (fig. 44) about as long as

wide (.8 X .8 mm) and subdivided ventraUy giving the appearance of

two segments. Abdomen (see fig. 44) 2-segmented. Each segment

with a few papillae on dorsal surface and armed with short hairs and

spinules as in figure. Caudal rami short, about twice as long as wide

(363/i X 218/x), bearing rows of short spinules on ventral surface.

First antenna (fig. 45) composed of 13 segments. Each segment

armed with short setae as in figure. Second antenna (fig. 46) 4-

segmented, basal segment with weak triangular process on inner sur-

face, antepenultimate segment with short seta on inner distal corner,

penultimate segment unarmed, terminal segment in form of short

claw bearing two setae on inner border. Mouth tube and mandible

of usual cahgoid type, mandible with eight to nine teeth. First maxilla

(fig. 47) biramose; each rami with two setae, anteriormost ramus
with one short and one long seta. Posterior ramus with two equal

long setae. Tip of second maxilla (fig. 48) with short claw, claw

covered with short papillae. Patch of spines present near base of claw
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and patch of long hairs on outer corner of segment bearing terminal

claw. Maxilliped (fig. 49) in form of stout claw. Penultimate segment

with triangular process on inner proximal corner. Claw heavily

sclerotized and bearing two short setae on inner margin.

Legs 1-4 bu'amose, each ramus 2-segmented. All legs with con-

spicuous patches of spinules as indicated in figures. Leg 1 (fig. 50)

exopod first segment long and recurved, second segment small bearing

three short spines at tip; endopod first segment with outer distal

corner produced to form prominent claw, last segment wdth two

weak setae at tip. Second leg (fig. 51) exopod first segment with inner

and outer corners produced to form spines, last segment short, bearing

six short spines of about equal length; endopod first segment similar

to that of exopod, last segment with five spines. Leg 3 (fig. 52) exopod

as in leg 2 except last segment bearing seven short spines; endopod
first segment as in leg 2, last segment with prominent spinelike process

on outer distal corner and one small outer and four small inner spines.

Leg 4 (fig. 53) exopod first segment with spine on outer distal corner

only, last segment udth six small spines; endopod first segment as in

legs 2 and 3, last segment with five spines, next to outermost larger

than other four. Leg 5 represented by knob bearing three short

setae on outer distal corners of genital segment.

Male.—Body form as in figure 54. Total length 4.7 mm, greatest

width L6 mm measured across first free thoracic segment (measure-

ments based on single specimen from Station 552).

Cephalic appendages as in female. Leg 1 as in female. Leg 2 (fig. 55)

exopod first segment with prominent spine on outer distal corner and
small seta on inner margin, second segment with six small setae on

terminus and inner margin; endopod fu'st segment with prominent

spine on outer distal corner, second segment with three short but

somewhat recurved setae. Leg 3 (fig. 56) exopod first segment with

outer prominent spine and small seta on inner distal corner, second

segment with six setae, fourth from outer considerably longer than

other five; endopod first segment with outer distal corner produced to

form prominent spine, endopod with two terminal sj^ines and three

small setae on inner margin, spine on inner distal corner strong and
somewhat recurved. Leg 4 (fig. 57) exopod first segment with promi-

nent spine on outer distal corner, second segment with six setae,

inner three longer than outer three; endopod first segment with outer

corner produced to form strong spine and inner margin bearing con-

spicuous seta, second segment with two terminal spines and two inner

short setae, spine on inner distal corner strong and slightly recurved

as in leg 3. Leg 5 (see fig. 58) a short free segment bearing three setae

plus single seta near base of segment. Leg 6 (see fig. 58) on outer

distal corner of genital segment consisting of prominent inner spine
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and two outer setae. Spermatophores visible within genital segment.

Remarks.—Wilson (1932) redescribed both sexes of this species and
stated that no description had been presented since Heller (1865). He
apparently was unaware of the redescription of the female and descrip-

tion of the male by Fage (1923). Although Fage's description is of more
value than that of Wilson, both lack certain details and, thus, a re-

description of both sexes has been presented herein.

This species is very common on mako sharks and, as in other

members of the genus, the adults are found only on the gill filaments of

the host. It has been reported from other lamnid sharks as well.

Habital Shift in the Genus Pandarus

All species of the genus Pandarus are found commonly on the body
surface of their respective shark hosts. In this paper three species are

reported from Isurus oxyrinchus. Of the 16 collections of Pandarus
from this host, only one was taken from the body surface (P. smithii in

the Indian Ocean). All others were collected from the mouth and/or

the gill arches. During the com'se of my studies with parasitic cope-

pods, it has become evident that there is considerable specificity with

regard to the site of infestation on the host. One can predict with a high

degree of certainty sites of infestation for any species. Needless to say,

any marked deviation from the usual mode of existence presents some
interesting problems. Such is the case with the genus Pandarus as

found usually on Isurus oxyrinchus.

While collecting Pandarus from the mouths of mako sharks, I

suspected that they might represent new species due to the unusual

habitat and their noticeable reduction in pigmentation. Subsequent

examination, how^ever, showed that they all coidd be assigned to the

known species

—

satyrus, smithii, and katoi—differing from other

members of each species only in the reduced pigmentation. An exami-

nation of the collection records showed that in all cases where Pandarus
was present in the mouth, either Dinemoura latifolia and/or D. producta

were present at the sites where one might expect to find Pandarus on

other hosts. In the one collection where Pandarus occurred on the

body surface, Dinemoura was not present. Apparently, the presence

of Dinemoura inhibits Pandarus from becoming established in its

usual places. The fact that it does become established in a new loca-

tion is interesting. I suspect that in time, if they continue to be success-

ful in this habitat, they wiU result in new species of the genus being

produced. By the usual criteria of separating the species of the genus,

they cannot at present be considered as different species. If, however,

their progeny result in forms that wiU not attach to any other host on

the body surface, then they represent something new. A definitive

answer to this would come only from experimental evidence and cannot

280-626—68 2
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be ascertained at this time. I suspect that this situation represents

new species in the early stages of formation.

It is interesting to note that Hewitt (1967) cites two records of P.

cranchii (which are actually P. satyrus) from the "buccal cavity"

and "jaws and skin" of Isurus oxyrinchus and Galeorhinus australis.

Dinemoura latifolia was collected from both of these sharks.

As previously indicated, adult females of the three species in the

mouth were pigmented less noticeably than adidt females of the same

species that occm'red on the surface of other hosts. Two possible

explanations come to mind. First, the pigmentation may be influenced

by the amount of light available to the copepod, those in the mouth

receiving less. Second, the pigmentation may be influenced by the

amount of pigmentation of the shark at the point of attachment of

the parasite. From my own observations of other parasitic copepods,

I favor the latter explanation. Often parasitic copepods assume the

color of the host tissue to which they are attached, or those parasites

with little or no pigment are associated with lighter areas and the pig-

mented forms are on darker areas. Many questions basic to under-

standing this departm'e remain unanswered. Most of these deal ^vith

the life history process about which practically nothing is known. No
attempt at a definitive explanation is offered here, but rather I have

presented the situation in the hope that future investigations will shed

more light on this interesting situation.
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Phyllothereus cornutus, male: a, copepodid leg 1; b, chalimus 1 leg 1; c, chalimus II leg 1;

d, chalimus III leg 1.
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PliyUuthereus cornutus, male: a, copepodid leg 2; b, chalimus I leg 2; c, chalimus II leg 2;

d, chalimus III leg 2.
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Phyllothereus cornutus, male: a, copepodid leg 3; h, chalimus I leg 3; c, chalimus II leg 3;

d, chalimus III leg 3.
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Fhyllothereus coniulUi\ male: a, copepodid leg 4; b, chalinuis 1 leg 4; c, chalinuis 11 leg 4;

d, chalimus 111 leg 4.
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COPEPODS—CRESSEY 17

Figures 1-8.

—

Phyllothereus cornutus, male copepodid: 1, dorsal; 2, caudal ramus; 3, first

antenna; 4, second antenna; 5, first maxilla; 6, second maxilla; 7, base of terminal claws

on second maxilla; 8, maxilliped.
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Figures 9-13.

—

Phyllothereus cornutus, male copepodid: 9, leg 1; 10, leg 2; 11,

leg 4; 13, leg 5.



COPEPODS—CRESSET 19

Figures 14-19.

—

Phyllothereus cornutus, male chalimus I; 14, dorsal; 15, first antenna;

16, first maxilla; 17, maxilllped. Male chalimus II: 18, dorsal; 19, first antenna.
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Figures 20-25.

—

Phylloihereus cornutus, male chalimus II: 20, second antenna; 21, maxilli-

ped; 22, leg 5. Male chalimus III: 23, dorsal; 24, first maxilla; 25, maxilliped.



COPEPODS—CRESSEY 21

Figures 26-31.

—

Dinemoura latifolia, male: 26, dorsal; 27, first antenna. D. producta,

male: 28, dorsal; 29, genital segment and abdomen, ventral; 30, caudal rami; 31, first

antenna.
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Figures 32-38.

—

Dinemoura producta, male: 32, second antenna; 33, first maxilla; 34.

second maxilla; 35, maxilliped; 36, leg 1; 37, leg 2; 38, leg 3.



COPEPODS—CRESSET 23

Figures 39-44.

—

Dinemoura producta, male: 39, terminal segment on endopod of leg 3;

40, leg 4; 41, leg 5; 42, leg 6. Nemesis lam7ia, female; 43, dorsal; 44, genital segment

and abdomen, ventral.
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Figures 45-49.

—

Nemesis lamna, female: 45, first antenna; 46, second antenna; 47, first

maxilla; 48, tip of second maxilla; 49, maxilliped.



COPEPODS—CRESSET 25

Figures 50-Si.~Nemesis lamna, female: SO, leg 1; 51, leg 2; 52, leg 3; 53, leg 4. Male:

54, dorsal.
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Figures 55-58.

—

Nemesis lamna, male: 55, leg 2; 56, leg 3; 57, leg 4; 58, edge of genital

segment showing legs 5 and 6,
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