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During the International Indian Ocean Expedition, 35 species of

caligoid copepods were collected from 29 species of sharks. The
author collected during Cruise 5 of the R.V. Anton Bruun and also at

Nosy Be, Madagascar (Malagasy Republic). In addition, several

other participants collected copepods and donated the material to the

author for inclusion in this study.

Of the 35 species of copepods collected, 8 of them were new. Four

of these new species, all members of the Eudactylinidae, are described

here. Two of the others represented new genera (Pagina and Bariaka)

and each has been described separately elsewhere. The remaining 2

new species are members of the Pandaridae and are being described

in a paper currently in press revising the entire family.

A map of the Indian Ocean showing points of collection is included

(fig. 54). All station numbers refer to points on the various cruise

tracks of the R.V. Anton Bruun. In text tabulations, Roman numerals

refer to spines, Arabic to setae.
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mercial Fisheries; Dr. Marta Vannucci, University of Sao Paulo; and

Miss Leonie Joubert, University of Natal, who sent a number of

collections from sharks caught near Durban, South Africa, that I have

included in this paper.

I would like to acknowledge the support of the National Science

Foundation-U.S. Program in Biology for the field portion of this work.
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Family Pandaridae Milne-Edwards, 1840

Pandarus cranchii Leach, 1819

Collections: From 22 specimens of Carcharinus longimanus (Poey)

at stations 108, 109, 113, 118, 139, 141, 144, 147, 289, 291, 293, 295,

297, 298, 323, 326, 411, 415, 417, and 418; from 1 specimen of the same

host off Durban, South Africa; from 4 specimens of Carcharinus

floridanus (Bigelow and Schroeder) at stations 111, 289, 293, and 326;

from 1 specimen oiAlopias milpinus at station 115; from 1 specimen of

Carcharodon carcharias from Durban.

Habitat: Body surface and fins.

Pandarus smithii Rathbun, 1886

Collections: From 2 specimens of Alopias vulpinus (Bonneterre)

at stations 288 and 289; from 1 specimen of Isurus oxyrinchus Rafines-

que at station 282; from 1 specimen of Carcharinus floridanus at

station 144.

Habitat: Body sm'face and fins.

Pandarus satyrus Dana, 1852

Collections: From 6 specimens of Prionace glauca (Linnaeus) at

stations 124, 292, 295, 306, 311, and 324.

Habitat: Body surface and fins.

Pandarus carcharini Ho, 1963

Collections: From 3 specimens of Carcharinus maculijnnnis (Poey)

from Nosy Be, Madagascar; from 2 specimens of Carcharinus leucas

(Valenciennes) from Nosy Be and 1 specimen of the same host from

Durban.

Habitat: Body surface and fins.

Pandarus niger Kirtesinghe, 1950

Collections: From 10 specimens of Carcharinus species at stations

408 and 409; from 1 specimen of Carcharinus spallanzani (Boneparte)

at station 407.

Habitat: Body surface and pectoral fins.
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Pseudopandarus gracilis Kiitesinghe, 1950

Collections: From 1 specimen of Scoliodon palasormh (Bleeker)
from Nosy Be; from 1 specimen of Scoliodon species at station 412.

Habitat: Body surface and fins.

Pseudopandarus longus (Gnanamuthu, 1951)

Collections: From 7 specimens of Rhizoprionodon species at station
402 (Beira Harbor)

; from 2 specimens of Carcharinus tjutjot at the
same location; from 1 specimen of Carcharinus obesus and Rhizopri-
onodon acutus both from Durban.

Habitat: Body surface.

This copepod was origmaUy assigned to the genus Pandarus by
Gnanamuthu, but I have placed it in the genus Pseudopandarus. A
discussion of this species together with my reasons for the change can
be found in my paper (1966b) revising the Pandaridae.

Cangliopus pyriformis Gerstaecker, 1854

CoUections: From 2 specimens of Prionace glauca at stations 292
and 295; from 3 specimens of Alopias vulpinus at stations 106, 109, and
115.

Habitat: Gill filaments.

Phyllothereus cornutus (Milne-Edwards, 1840)

CoUections: From 2 specimens of Prionace glauca at stations 292
and 306.

Habitat: Gill filaments.

Perissopus dentatus Steenstrup and Liitken, 1861

Collections: From 1 specimen of Carcharinus tjutjot at station 402;
from 1 specimen of Mustelus species, from 1 specimen of Carcharinus
obscurus, from 1 specimen of Carcharinus leucas, all from Durban.
Habitat

: Caudal fin and right clasper.

Echthrogaleus coleoptratus (Guerin, 1837)

CoUections: From 5 specimens of Prionace glauca at stations 131,
132, 306, and 309; from 2 specimens of Lamna species (mackerel
shark) at stations 132 and 309.

Habitat: Body surface.

Echthrogaleus denticulatus Smith, 1874

CoUections: From 3 specimens of Alopias mdpinus at stations 106,
109 110, 115, 288, and 289; from 2 specimens of Isurus oxyrinchus
Kafinesque at stations 106, 108, 123, and 282.
Habitat: Body surface, sometimes in large clusters around vent of

female.
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Dinemoura latifolia (Steenstrup and Lutken, 1861)

Collections: From 2 specimens of Isurus oxyrinchus at stations

123 139, 296, and 310; from 1 specimen of Isurus glaucus from Durban.

Habitat: Body surface.

Dinemoura species

Collections: From 2 specimens of Alopias vulpinus at stations 289

and 295; from 1 specimen of Alopias superciliosus (Lowe) at Nosy Be

and station 119.

Habitat: Ventral body surface.

This new species is described in detail in my paper (1967) re-

vising the Pandaridae.

Pagina tunica Cressey, 1964

Collections: From 2 specimens of Alopias superciliosus from Nosy

Be and Majunga, Madagascar, and station 119.

Habitat: Body sm^face (usually ventral).

Nesippus orientalis Heller, 1868

Collections: From 6 specimens of Carcharinus maculipinnis, 4

specimens of Sphyrna lewini (Griffith), 3 specimens of Carcharinus

leucas, 1 specimen of Galeocerdo cuvier (Peron and LeSueui-), 1 speci-

men of Rhizoprionodon acutus, 1 specimen of Scoliodon palasorrah, aU

from Nosy Be; from 1 specimen of Sphyrna mokarran (Riippell) at

station 409; from 1 spechnen of Sphyrna zygaena (Linnaeus) from

Durban; from 2 specimens of Carcharodon carcharias from Durban.

Habitat: Roof of mouth and gill arches.

Nesippus crypturus Heller, 1865

Collections: From 13 specmiens of Carcharinis maculipinnis, 5

spechnens of Sphyrna lewini, 5 specimens of Carcharinus leucas, 1

specimen of Galeocerdo cuvier, all from Nosy Be; from 1 specunen of

Carcharinus longimanus at station 291 ; from 1 spechnen of Carcharinus

leucas at station 409; from 1 spechnen of Sphyrna mokarran at station

409; from 1 spechnen of Carcharinus species { floridanus?) at station

412.

Habitat: Roof of mouth and gill arches.

Nesippus species

Collections: From 1 spechnen of Galeocerdo cuvier from Nosy Be;

from 1 specunen of the same host caught off Comores Island (Zaudsi).

Habitat: Nasal cavities.

This new species is described in detail in my paper (1967) re\asing

the Pandaridae.
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Family Euryphoridae Wilson, 1905

Alebion gracilis Wilson, 1905

Collections: From 1 specimen of Carcharinus albimarginatus at

station 400; from 1 specimen of Carcharinus leucas at station 409; from

1 specimen of Carcharinus species at station 381; from 1 specimen of

Carcharinus species at station 412; from 1 specimen of Galeocerdo cuvier

from Comores Island; from 1 specimen of Carcharinus longimanus at

station 291; from 1 specimen of Carcharinus obscurus from Durban.

Habitat: Body surface and fins (dorsal surface usually).

Alebion alatus Gnanamuthu, 1951

Collection: From 1 specimen of Carcharinus limbatus from Nosy Be.

Habitat: Body surface.

This copepod was originally described from a carcharinid shark of

India and this new record is only the second record of this species.

Alebion elegans Capart, 1953

Collection: From 1 specimen of Sphyrna mokarran at station 409.

Habitat: Caudal fin.

This copepod has previously been reported from the west coast of

Africa (Capart, 1953, and Vaissiere, 1959). This record extends the

known range to the east coast of Africa.

Paralebion elongatus Wilson, 1911

Collections: From 7 specimens of Carcharinus leucas from Nosy Be;

from 1 specimen of the same host from Durban.

Habitat: Mouth and gill arches.

This parasite is probably worldwide in its distribution. I have

collections from the Atlantic and Pacific as well as the Indian Ocean.

It is the only euryphorid that is routinely found in the mouth of the

host.

Family Anthosomatidae Dana, 1853

Anthosoma crassum (Abildgaard, 1794)

Collection: From 1 specimen of Isurus species caught off East

London, South Africa; from 1 specimen of Isurus oxyrinchus at station

139.

Habitat: Near base of teeth of the host.

This copepod has been reported many times and apparently is

worldwide in distribution.
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Family Eudactylinidae Yamaguti, 1963

Nemesis lamna Risso, 1826

Collections: From 2 specimens of Isurus oxyrinchus at stations 296

and 310; from 2 specimens of Isurus species and 1 specimen of Car-

charodon carcharias from Durban.

Habitat: Gill filaments.

Nemesis versicolor Wilson, 1913

Collections: From 12 specimens of Carcharinus maculipinnis from

Nosy Be.

Habitat: GUI filaments.

Nemesis robusta (Beneden, 1851)

Collections: From 1 specimen of Sphyrna mokarran at station 409;

from 2 specimens of Sphyrna leioini and 4 specimens of Carcharinus

leucas from Nosy Be.

Habitat: Gill filaments.

Nemesis aggregatus, new species

Figures 1, 2, 6-20

Collections: From 5 specimens oi Alopias vulpinus at stations 109,

1 10, 115, 288, and 289. Material from station 288 designated as types.

Holotype, female, USNM 113291. Allotype, male, USNM 113292.

Paratypes female and male USNM 113293.

Female.—'Body form as in figure 1. Total length 4.5 mm. Greatest

width 1.5 mm. Cephalon slightly longer than wide (1.3 by 1.2 mm),
comprising nearly one-third of body length. First pedigerous segment

(2nd thoracic segment) fused with head. Thoracic segments 3-5 free,

about equal in length (0.85 mm). Thoracic segment bearing leg 5 free,

not combined to form genital segment (fig. 6). Genital segment wider

than long (0.7 by 0.4 mm), often with spermatophores attached at

posterior corners (fig. 6). Abdomen 3-segmented, segments measuring

140/z, 103;i, and 140/i respectively. Caudal rami (fig. 7) about twice

as long as wide (85/i by 40;u), each with 6 posterior setae. All setae of

about equal length, 2 broad and blunt as in figure.

First antenna (fig. 8) of 12 segments, bearing short setae. Second
antenna (fig. 9) in form of claw, terminal segment with 2 short setae.

Second segment with patch of 10-12 short, broad, spinules on inner

surface. Mouth tube and mandible as in other members of genus.

First maxilla (fig. 10) biramose, each ramus with 2 terminal setae.

Second maxOla, in general, as in other members of genus. Tip armed
as in figure 11. MaxUliped (fig. 12) in form of stout claw.



Figures 1-2.

—

Nemesis aggregatus, new species, dorsal view: 1, female; 2, male.



Figures 3-5.

—

Eudadylina pusilla, new species: 3, dorsal view, female. Eudadylina pollex,

new species: 4, dorsal view, female. Kroyeria ge?nursa, new species: 5, dorsal view,

female.



INDIAN OCEAN COPEPODS—CRESSET

Legs 1-4 (figs. 13-16) biramose, all rami 2-segmented. Spiiie and

setal formula as follows:

legl
exo. end.
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ture. Legs 2-4 with rows of spinules as indicated in figures. Leg

5 (see fig. 6) a lobe on posterior corner of thoracic segment 5 bearing

3 short setae. Leg 6 absent.

Egg strings imiseriate, long.

Male.—Body form as in figure 2. Total length 4.0 mm. Greatest

width 1.0 mm. Genital segment as long as wide (0.8 mm). Con-

figuration of body otherwise as in female. Caudal rami as in female.

Oral area and cephalic appendages as in female.

Legs 1-4 biramose. All rami 2-segmented. Spine and setal for-

mula as follows:

exo.
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Eudactylina pusilla, new species

Figures 3, 21-30

Collection: 3 females from 1 specimen of Galeocerdo cuvier from
Nosy Be. Holotype USNM 113299. Paratype USNM 113300.
One specimen dissected for study.

Female.—Body form as in figure 3. Dorsal surface of body
covered with broad spinules. Total length 4.6 mm. Greatest mdth
1.3 mm. Cephalon mder than long (1.3 by 0.8 mm), widest postero-
laterally. First pedigerous thoracic segment fused with head.

Figures 16-22.—Nemesis aggregatus, new species, male: 16, fourth leg; female: 17, second
leg; 18, third leg; 19, fourth leg; 20, sixth leg. Eudactylina pusilla, new species, female:
21, abdomen and genital segment, lateral; 22, caudal ramus.

221-536—67-^—2
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Thoracic segments 3-5 free. Thoracic segment bearmg leg 5 free

not combined to form genital segment. Genital segment (fig. 21)

somewhat mder than long (0.8 by 0.7 mm). Abdomen 2-segmented.

Caudal ramus (fig. 22) terminating in blunt process with accessory

spme and 2 subterminal setae.

Figures 23-30.--Eudactylina pusilla, new species, female: 23 first -"t.^'^-:

f' ^^r'^.

antenna; 25, mandible and first maxilla; 26, second maxilla; 27, max.lhped; 28, first leg,

29, second leg; 30, fourth leg.

First antenna (fig. 23) 5-segmented, second segment mth stout

clawHke spine on outer distal corner. Other segments armed as

in figure. Second antenna (fig. 24) 3-segmented, second segment
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with sclerotized process on inner border. Terminal segment with

clawlike spine at tip. Mandible and first maxilla (fig. 25) as in other

members of genus. Mandible with 5 terminal teeth. Second maxilla

(fig. 26) mth terminal claw, segment bearing claw \\dth patch of

prominent spinules. Maxilliped (fig. 27) chelate, tip of movable
process bearing broad scalelike spine opposed by process on preceding

segment.

Legs 1^ biramose, covered with stout spinules. Spine and setal

formula as follows:
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measuring 360/x, 600/x, and 960/x, respectively. Thoracic segment

bearing leg 5 free, not combined to form genital segment. Genital

segment somewhat Avider than long (300m by 340^). Abdomen 2-

segmented, segments measuring 141^ and llSju, respectively. Caudal

rami (fig. 31) about twice as long as wide (132^ by 75^), bearing 3

termmal spines and 3 subterminal setae. Rami covered with spinules

on dorsal surface.

Figures 31-40.

—

Eudactylina pollex, new species, female: 31, caudal ramus; 32, first an-

tenna; 33, second antenna; 34, mandible; 35, first maxilla; 36, second maxilla; 37, maxil-

liped; 38, first leg; 39, second leg; 40, endopod of third leg.

Oral area as in other members of genus. First antenna (fig. 32)

5-segmented, each segment armed with short, naked setae as in

figure. Second antenna (fig. 33) 4-segmented. Terminal segment in
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form of short claw bearing 3 spines. Second segment with 2 short

setae on inner margin. Mandible (fig, 34) styhform process project-

ing with mouth tube, armed with 4 teeth at tip. Second maxilla
(fig. 36) with patches of stout spinules as in figure. Maxilliped (fig.

37) chelate. Movable process of maxilliped opposed by immovable
dactylate process on preceding segment. Immovable process with
distal depression into which tip of movable process fits.

Legs 1-4 biramose with spine and setal formula as follows

:
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Kroyeria dispar Wilson, 1935

Collections: From 3 specimens of Galeocerdo cuvier from Nosy Be.

Habitat: Gill filaments.

The only previous report of this copepod is the original description

from Puerto Rico from Squalus.

Figures 41-48.

—

Eudactylina pollex, new species, female: 41, fourth leg; 42, fifth leg.

Kroyeria gemursa, new species, female: 43, distal end of abdomen and caudal rami; 44,

first antenna; 45, second antenna; 46, labrum; 47, second maxilla; 48, maxilliped.

Kroyeria spatulata Pearse, 1948

Collections: From 5 specimens of Carcharinus maculipinnis, 2

specimens of Carcharinus sorrah, and 2 specimens of Rhizoprionodon

acutus all from Nosy Be.

Habitat: Gill filaments.

This copepod has been reported previously from off the south-

east coast of the United States. The previously reported hosts
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plus the new records here mdicate that this species may be restricted

to sharks generally found only in shallow coastal waters.

Figures 49-53.

—

Kroyeria gemursa, new species, female: 49, first leg; SO, second leg; 51,

third leg; 52, fourth leg. Male: 53, genital segment, abdomen and caudal rami.

Kroyeria gemursa^ new species

Figures 5, 43-53

Collections: 4 females and 4 males from 1 specimen of Sphyrna
mokarran at station 409. Holotype, female, USNM 113294. Allo-

type, male, USNM 113295. Paratypes (2 females, 3 males) USNM
113296. One female specimen dissected for study.
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Female.—^Body form as iii figure 5. Total length 9.7 mm. Great-

est width 1.5 mm. Cephalon as mde as long (1.3 mm), widest near

posterior border. Thoracic segments bearing legs 1-4 free. Segment
bearing leg 1 with well-developed aciculum, 1.3 mm in length, bifid

at tip. Thoracic segments 6 and 7 fused to form genital segment.

Genital segment long, comprising slightly more than one-half body

length. Abdomen 2-segmented. Terminal segment wdth posterior

sclerotized ring at point of attachment of caudal rami (see fig. 43).

Caudal rami (fig. 43) 3 times as long as wide (264pt by 94/i). Each
ramus fringed along inner margin, bearing 4 terminal and 2 sub-

terminal setae. Outer 2 terminal setae stout, plumose on mner
margins only.

Oral area as in other members of genus. First antenna (fig. 44)

7-segmented, each segment with short, naked setae as in the figure.

Second antenna (fig. 45) chelate. Movable process with short spine

on mner margin, tips of immovable and movable processes pointed.

Mouth tube short. Labrum with lateral spinose lobes. Mandible in

form of stylet. First maxilla biramose. Second maxilla (fig. 47)

with short, bhmt claw at tip. Maxilliped (fig. 48) with long re-

curved claw. Maxilliped most prominent appendage of cephalon.

Legs 1-4 biramose; each ramus 3-segmented. Spine and setal

formula as follows:
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Figure 54.—Map of Indian Ocean showing various stations of the R/V Anton Bruun cited

in this paper.

Legs 1-4 armed as in female except spines on outer edges of endopod
segments fewer in male. Leg 5 as in female. Leg 6 consisting of 2

setae on posterior corner of genital segment.
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Spermatopliores easily visible within genital segment.

Remarks.— Kroyeria gemursa can be separated from all known
members of the genus by the sclerotized area at the end of the abdomen.

It can be further distinguished from all species except K. dispar by
the lateral swellings on the labrum. It can be separated from K.
dispar by the presence of the prominent spines on the intercoxal plates

of legs 2-4.

Habitat: Gill filaments.

The name gemursa, from Latin, meaning "swelling between toes,"

refers to sclerotization on abdomen.

Bariaka alopiae Cressey

Collection: From 1 specimen of Alopias superciliosus at Nosy Be
and station 119.

Habitat: Gill filaments.

Copepods Parasitic on Sharks Examined

Lamnidae

Isurus oxyrinchus

Pandarus smithii

Echthrogaleus denticulatus

Dinemoura latifolia

Nemesis lamna

Anthosoma crassum

Isurus glaucus

Dinemoura latifolia

Isurus species

Anthosoma crassum

Nemesis lamna

Lamna species

Echthrogaleus colcoptratus

Carcharodon carcharias

Pandarus cranchii

Nesippus orientalis

Ne77iesis lamna

Alopidae

Alopias vulpinus

Pandarus cranchii

Pandarus smithii

Gangliopus pyriformis

Echthrogaleus denticulatus

Dinemoura sp.

Nemesis aggregatus

Alopias superciliosus

Dinemoura species

Pagina tunica

Bariaka alopiae

Triakidae

Mustelus species

Perissopus dentatus

Carcharinidae

Carcharinus longimanus

Pandarus cranchii

Nesippus crypturus

Alebion gracilis

Kroyeria gracilis

Carcharinus floridanus

Pandarus cranchii

Pandarus smithii

Nesippus crypturus

Prionace glauca

Pandarus satyrus

Phyllothereus cornutus

Gangliopus pyriformis

Echthrogaleus coleoptratus

Galeocerdo cuvier

Nesippus orientalis

Nesippus crypturus

Nesippus sp.

Alebion gracilis

Kroyeria dispar

Eudactylina pusilla

Carcharinus obscurus

Perissopus dentatus

Alebion gracilis
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Carcharinus obesus?

Pseudopandarus longus

Carcharinus leucas

Pandarus carcharini

Perissopus dentatus

Nesippus orientalis

Nesippus crypturus

Alebion gracilis

Paralebion elongatus

Nemesis robusta

Kroyeria gracilis

Carcharinus m aculipinnis

Pandarus carcharini

Nesippus orientalis

Nesippus crypturus

Nemesis versicolor

Eudactylina aspera

Kroyeria spatulata

Carcharinus limbatus

Alebion alatus

Carcharinus albirnarginatus

Alebion gracilis

Carcharinus spallanzani

Pandarus niger

Carcharinus tjutjot

Pseudopandarus longus

Perissopus dentatus

Carcharinus sorrah

Kroyeria spatulata

Scoliodon palasorrah

Pseudopandarus gracilis

Nesippus orientalis

Rhizoprionodon acutus

Pseudopandarus longus

Nesippus orientalis

Eudactylina aspera

Kroyeria spatulata

Rhizoprionodon species

Pseudopandarus longus

Scoliodon species

Pseudopandarus gracilis

Carcharinus species

Pandarus niger

Alebion gracilis

Sphyrnidae

Sphyrna mokarran

Nesippus orientalis

Nesippus crypturus

Alebion elegans

Nemesis robusta

Eudactylina pollex

Kroyeria gemursa

Sphyrna lewini

Nesippus orientalis

Nesippus crypturus

Nemesis robusta

Eudactylina aspera

Sphyrna zygaena

Nesippus orientalis
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