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ABSTRACT

Humes, Arthur G. Cyclopoid Copepods (Nanaspididae and Sabelliphilidae)
Associated with Holothurians in New Caledonia. Smithsonian Contributions to
Zoology, number 202, 41 pages, 24 figures, 1975.—Nanaspis mixta, new species,
from Microthele nobilis; Chauliolobion bulbosum, new genus, new species, from
Actinopyga echinites and Actinopyga obesa palauensis; Chauliolobion halodei-
matis, new genus, new species, from Halodeima atra; Scambicornus tylotus, new
species, from Bohadschia argus; Scambicornus sewelli, new species, from Halo-
detma edulis, Halodeima coluber, Halodeima atra, Holothuria curiosa, Acti-
nopyga echinites, and Microthele nobilis; Scambicornus calcaratus, new species,
from Actinopyga miliaris, Actinopyga obesa palauensis, Actinopyga plebeja,
Actinopyga serratidens, Actinopyga echinites, and Actinopyga lecanora. Six
species of Scambicornus are reported from New Caledonia for the first time, their
ranges being extended from the western Indian Ocean (Madagascar and Mauri-
tius): Scambicornus tuberatus from Bohadschia vitiensis and from a new host
Bohadschia argus; Scambicornus subtilis from Halodeima edulis and Holothuria
curiosa, and from the new hosts Halodeima coluber, Halodeima atra, Actinopyga
echinites, and Microthele nobilis; Scambicornus campanulipes from Actinopyga
lecanora and a new host Actinopyga plebeja; Scambicornus modestus from
Stichopus chloronotus and Stichopus variegatus; Scambicornus poculiferus from
Synapta maculata; Scambicornus idoneus from Holothuria leucospilota, Halo-
deima atra, Actinopyga echinites, and Microthele nobilis. The Indian species
Scambicornus brachysetosus Reddiah, 1968, is briefly redescribed and figured
from paratypes.
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Cyclopoid Copepods
(Nanaspididae and Sabelliphilidae)
Associated with Holothurians
in New Caledonia

Arthur G. Humes

Introduction

Cyclopoid copepods are frequently associated
with Holothuroidea, especially in tropical waters.
The genus Nanaspis Humes and Cressey, 1959, con-
taining ten species, is known from holothurians
from the West Indies, the western coast of Sweden,
the Mediterranean coast of France, Madagascar,
and Eniwetok Atoll. Several sabelliphilid genera
are known from holothurians, chiefly in the West
Indies, Madagascar, and the Red Sea. These rec-
ords have been summarized by Humes and Stock
(1973). Associations of copepods and holothurians
have not previously been reported in New Cale-
donia.

Twelve copepods are here recorded from various
shallow-water holothurians in New Caledonia.
These comprise six new species, and six already
known species for which there are six new hosts
(preceded by an asterisk in the list below). The
twelve species are:

Nanaspis mixta, new species
from Microthele nobilis (Selenka)
Chauliolobion bulbosum, new genus, new species
from Actinopyga echinites (Jaeger) and Actinopyga obesa
palauensis Panning
Chauliolobion halodeimatis, new species
from Halodeima atra (Jaeger)
Scambicornus tylotus, new species
from Bohadschia argus (Jaeger)

Arthur G. Humes, Boston University Marine Program, Ma-
rine Biological Laboratory, Woods Hole, Massachusetts, 02543.

Scambicornus sewelli, new species
from Halodeima edulis (Lesson), Halodeima coluber (Sem-
per), Halodeima atra (Jaeger), Holothuria curiosa Lud-
wig, Actinopyga echinites (Jaeger), and Microthele
nobilis (Selenka)
Scambicornus calcaratus, new species
from Actinopyga miliaris (Quoy and Gaimard), Actinopyga
obesa palauensis Panning, Actinopyga plebeja (Selenka),
Actinopyga serratidens Pearson, Actinopyga echinites
(Jaeger), and Actinopyga lecanora (Jaeger)
Scambicornus tuberatus (Humes and Cressey, 1961)
from Bohadschia vitiensis (Semper) and *Bohadschia argus
(Jaeger)
Scambicornus subtilis (Humes and Cressey, 1961)
from Halodeima edulis (Lesson), *Halodeima coluber
(Semper), *Halodeima atra (Jacger), Holothuria curiosa
Ludwig, *Actinopyga echinites (Jaeger), and *Microthele
nobilis (Selenka)
Scambicornus campanulipes (Humes and Cressey, 1961)
from *Actinopyga plebeja (Selenka) and Actinopyga leca-
nora (Jaeger)
Scambicornus modestus (Humes and Cressey, 1961)
from Stichopus chloronotus (Brandt) and Stichopus varie-
gatus Semper
Scambicornus poculiferus (Humes and Cressey, 1961)
from Synapta maculata (Chamisso and Eysenhardt)
Scambicornus idoneus (Humes and Cressey, 1961)
from Holothuria leucospilota (Brandt), Halodeima atra
(Jacger), Actinopyga echinites (Jacger), and Microthele
nobilis (Selenka)

The field work in New Caledonia during June-
August, 1971, and the ensuing study of the cope-
pods were made possible by a grant (GB-8381X)
from the National Science Foundation. Mr. Roger
C. Halverson from the University of California at
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Santa Barbara assisted in the field work. I wish to
acknowledge with thanks and appreciation the aid
provided by the staff of the Centre ORSTOM de
Noumea.

For the identification of the holothurian hosts
1 am greatly indebted to Monsieur G. Cherbonnier,
Muséum National d’Histoire Naturelle, Paris. I
wish also to thank Shri G. Ramakrishna, Super-
intending Zoologist, Zoological Survey of India, for
sending me paratypes of Scambicornus brachyset-
osus Reddiah, 1968.

All figures have been drawn with the aid of a
camera lucida. The letter after the explanation of
each figure refers to the scale at which it was
drawn. The abbreviations used are: A; = first an-
tenna, A, = second antenna, MXPD = maxilliped,
and P, = leg 1.

The measurements were made on specimens in
lactic acid and are expressed in microns unless
otherwise stated. The body length does not include
the setae on the caudal rami. The lengths of the
first antennal segments were measured along their
posterior nonsetiferous margins.

Specimens that are deposited in the National
Museum of Natural History, Smithsonian Institu-
tion, Washington, D.C,, are listed under the cata-
log numbers of the former United States National
Museum (USNM).

NANASPIDIDAE Humes and Cressey, 1959
Nanaspis Humes and Cressey, 1959

Nanaspis mixta, new species
FIGUREs 1-3

TyPE MATERIAL—327 ¢ @, 223 4 ¢, and 41
copepodids from two holothurians, Microthele
nobilis (Selenka), in 2 m, west of Isle Mando, near
Noumea, New Caledonia, 22°1859”S, 166°09'30”E,
3 July 1971. Holotype ¢, allotype, and 380 para-
types (250 ¢ ¢, 130 & g) deposited in the Na-
tional Museum of Natural History, Smithsonian
Institution, Washington, D.C.; 80 paratypes (10
Q2 2,40 3 g) in the Zoologisch Museum, Amster-
dam; the remaining paratypes in the collection of
the author.

OTHER SPECIMENS.—17 ¢ ¢ from two Microthele
nobilis, in 0.5 m, off Goro, southeastern New Cale-
donia, 22°1800"S, 167°02'00"E, 6 August 1971.
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FEmMALE.—Body (Figure la—c) ovoid and moder-
ately flattened dorsoventrally. Length of the shield-
like prosome (not including the urosome, which is
folded ventrally in specimens preserved in ethyl
alcohol) 450 (440-462) and the greatest width 327
(319-330), based on 10 specimens. Prosome with a
dorsal transverse suture separating the anterior
cephalosome (including the segment of leg 1) from
the posterior metasome (the segments of legs 2-4).
Posterior margin of the metasome truncated.

Urosome (Figure 1d,e) with three distinct seg-
ments (that of leg 5, the genital segment, and the
anal segment). Segment of leg 5 (Figure le) with
four transverse ventral rows of spinules. Genital
area (Figure 1f) with a small naked seta 5.5 long.
Anal segment rather deeply incised.

Egg sac (Figure la) 200 X 120 not including the
neck, and containing two eggs.

Caudal ramus (Figure 1g) minute, 14 X 11, bear-
ing six naked setae, the two longest 65 and 140.
Ramus with a few distal inner spinules.

Arrangement of the appendages as in Figure lc.

Rostral area not well developed (Figure Ic).
First antenna (Figure 1h) 82 long and probably
5-segmented, though the second and third segments
are incompletely separated. Lengths of the segments:
12 (19 along the anterior margin), 14, 5, 4.5, 4.5,
6.5, 6.5, and 20 respectively. Armature: 1, 1, 1, 2, 2,
3,and 7 + 2 aesthetes. All setae naked. Second an-
tenna (Figure 2a) about 130 long, 4-segmented, the
first segment unornamented, the second segment
with a few distal outer spinules, the elongated
third segment with spinules as illustrated, the small
fourth segment with a minute seta and a minutely
setose pad with a recurved tip.

Oral cone (Figure 2b) projecting ventrally (Fig-
ure 1b). Mandible (Figure 2c¢) a simple blade 23
long. First maxilla (Figure 2d) with the inner
branch having one spinulose seta and the outer
branch having three naked setae. Seta external to
the base of the first maxilla and near the base of
the second antenna large and spinulose. Second
maxilla (Figure 2¢) with the large first segment
bearing a few slender outer spinules; claw 73 along
its axis and reflexed distally. Maxilliped (Figure
2f) 164 long. Ventral area between and immediately
behind the maxillipeds as in Figure 2g.

Legs 1 and 2 biramous. Both rami of leg 1 a sin-
gle segment (Figure 2h). Leg 2 (Figure 2i) with
both rami $-segmented. Legs 3 and 4 uniramous
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FIGURE 1.—Nanaspis mixta, new species, female: a, dorsal (A); b, lateral (A); ¢, ventral (a);
d, urosome, dorsal (B); e, urosome, ventral (s); f, genital area, dorsal (c); g, caudal ramus,
ventral (c); h, first antenna, ventral (p).
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FIGURE 2.—Nanaspis mixta, new species, female: a4, second antenna, posteroventral (p); b, oral
cone, ventral (s); ¢, mandible, ventral (E); d, first maxilla and adjacent scta, posterior (B);
e, sccond maxilla, posterior (8); f, maxilliped, anterior (B); g, arca between and behind bases of
maxillipeds, ventral (s); k, leg 1, anterior (p); i, leg 2 and intercoxal plate, posterior (B);
1, leg 3, anterior (m); k, leg 4, anterior (8); I, leg 5, ventral (c).
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(the endopods absent), the ramus of leg 3 3-
segmented (Figure 2j), that of leg 4 2-segmented
(Figure 2k).

Spine and setal formula for legs 1-4 as follows
(the Roman numerals indicating spines, the Arabic
numerals setae):

P, protopod 1-0 exp
enp 1
P, coxa 0-0 basis 0-0 exp I-0; I-1 111,3
enp 0-1; 0-1; L3
P, coxa 0-0 basis 00 exp I-0; I-1; 1113
P, coxa 00 basis 00 exp I-0; LIL2

In leg 1 (Figure 2h) the protopod bearing an
outer seta 20 long. Exopod with four terminal
setae from outer to inner 17, 88, 70, and 8. Endopod
bearing only one seta 39 long and ornamented with
a few small spinules. All setae on leg 1 smooth.
Leg 2 (Figure 2i) with delicately fringed spines
and plumose setae. Leg 3 (Figure 27) with the two

TRl VAL
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terminal spines on the third segment inserted very
close together and partly overlapping. Leg 4 (Fig-
ure 2k) with the spines having only a few small
distal barbules and the setae weakly plumose. Both
segments of the ramus ornamented with spinules.

Leg 5 (Figure 2l) oval and flattened, 34 X 26 in
ventral view, and held in preserved specimens ven-
tral to the edge of the genital segment (Figure
lde); bearing two naked setae 19 and 12 and
ornamented marginally with many long slender
spinules.

Leg 6 probably represented by the single small
seta on the genital area (Figure If).

Living specimens in transmitted light slightly
opaque, the eye red, the egg sacs gray.

MaLe—Body (Figure 3a) ovoid and flattened
dorsoventrally, with the posterior margin of the
metasome rounded. Length of the prosome (not
including the urosome, which is folded ventrally)

>
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FIGURE 8.—Nanaspis mixta, new species, male: a, dorsal (a); b, urosome, dorsal (B); ¢, urosome,
ventral (B); d, urosome and leg 5, lateral (B); e, first antenna, antero-outer (8); f, last two

segments of first antenna, antero-outer (Db).
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367 (360-385) and the greatest width 270 (264-
275), based on 10 specimens.

Urosome (Figure 3b-d) 3-segmented. Segment of
leg 5 smooth dorsally but with five transverse rows
of spinules ventrally. Genital segment longer dor-
sally than ventrally and unornamented. Anal seg-
ment deeply incised and ornamented with slender
spinules.

Caudal ramus similar to that of the female, but
having a few small spinules along the outer margin.

Rostral area undeveloped as in the female. First
antenna (Figure 3¢,f) 5-segmented, the first two
segments nearly equal in size, the third segment
small, the fourth segment swollen and bearing two
small inner dentate ridges, and the fifth segment
clawlike. Formula for the armature: 1, 14, 6, 5, and
10 + 2 aesthetes. Two of the elements on the claw
short and obtuse.

Second antenna, oral cone, mandible, first max-
illa, second maxilla, maxilliped, and legs 14 as in
the female.

Leg 5 (Figure 3d) consisting of a slender segment
about 26 long. Two naked terminal setae and a
large hyaline lamellate element arising from the
middle of the ventral edge of the segment.

Leg 6 not identifiable. Genital openings prob-
ably between the fifth pedigerous and genital seg-
ments (as suggested by Stock, Humes, and Gooding,
1962, in their original description of Nanaspis pol-
lens).

Spermatophore not seen.

Living specimens colored as in the female.

Etrvymorocy.—The specific name mixta from
Latin (= mixed or combined) alludes to the com-
bination in the new species of certain characters
found in West Indian and European species of
Nanaspis.

CoMPARISON WITH OTHER SPECIES IN THE GENUS.
—In the four West Indian species of Nanaspis de-
scribed by Stock, Humes, and Gooding (1962),
namely N. pollens, N. exigua, N. media, and N.
truncata, the endopod of leg 2 is 3-segmented as
in the new species. In all other species (N. tonsa
Humes and Cressey, 1959, N. mediterranea Stock
and Kleeton, 1963, N. ninae Bresciani and Liitzen,
1962, N. manca Humes, 1973, N. spinifera Humes,
1973, and N. pusilla Humes, 1973) this endopod is
2-segmented. A similar distinction is seen in the
number of setae on the exopod of leg 1, where
there are four in the new species and in the West

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Indian species, but three in all others. In respect
to the formula for leg 4, N. mixta differs from the
West Indian species, where this formula is I-0;
IV,1.

The well-formed leg 5 in both sexes of the new
species serves as a useful recognition character. In
no other species is the fifth leg of the female as
large and as clearly set off from the body segment;
in no other species does the fifth leg of the male
bear a large hyaline lamellate element.

SABELLIPHILIDAE Gumey, 1927

Chauliolobion, new genus

DiacNosis.—Sabelliphilidae. Body modified, elon-
gated. Urosome 5-segmented in the female, 6-
segmented in the male. Caudal ramus with the two
median terminal setae relatively short. Rostrum
not well defined. First antenna 7-segmented, with
the formula in both sexes 4, 13, 6, 3, 4 + 1 aesthete,
2 + 1 aesthete, and 7 + 1 aesthete and with a few
small spines on all but the last segment. Second
antenna 4-segmented, with the formula 1, 1, 3 +
one claw, and 7.

Labrum with two posteroventral lobes. Mandible
with two long setiform processes arising near the
base of the lash. Paragnath a small hairy lobe.
First maxilla with two elements. Second maxilla
similar to that in other sabelliphilid genera. Max-
illiped in the female 3-segmented with a pointed
tip; in the male 4-segmented (if the proximal part
of the claw is considered as a fourth segment).

Legs 1-4 in the female with both rami 3-
segmented, in the male with the exopods 3-
segmented but the endopods 2-segmented. In both
sexes a long digitiform process on the distal outer
corner of the coxa of legs 2 and 3. In the female
the endopod of leg 3 with the formula 0-1; 0-1;
LL2; that of leg 4 with 0-1; 0-1; 1T (or 1,2). In
the male these endopods 0-1; 1,1,2,2 and 0-1; 1,2,1
respectively. Exopod of leg 4 in both sexes I-0;
I-1; ILL5. Leg 5 with a free segment bearing two
terminal elements. Leg 6 in the female represented
by the two setae near the genital openings, in the
male by a posteroventral flap on the genital seg-
ment bearing two setae.

Other features as in the species described below.

Endoparasitic in holothurians.
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TypE-SPECIES.—Chauliolobion bulbosum, new
species.

ErymoLoGy.—The generic name is a combination
of the Greek yovhog (projecting) and lofiov (a
small lobe), alluding to the digitiform processes on
the coxa of legs 2 and 3.

COMPARISON WITH THE MosT CLOSELY RELATED
SABELLIPHILID GENUs.—Chauliolobion is close to
Lichothuria Stock, 1968, a genus which contains
the single species L. mandibularis Stock, 1968 (par-
tially redescribed by Humes and Ho, 1969), endo-
parasitic in holothurians in the Gulf of Aqaba
and in Madagascar. As in Lichothuria the body of
Chauliolobion is elongated and slender, the termi-
nal setae on the caudal ramus are relatively short,
and leg 5 is placed ventrally rather than dorsally.
In the female the two genera have the formula
LL2 on the third endopod segment of leg 3 and
three elements on the third endopod segment of
leg 4. In the male the endopods of legs 1-4 of both
genera are 2-segmented and the second segment
of the endopod of leg 4 has the formula IL1,1.

In spite of these similarities, however, there are
several major features that occur in the two species
of Chauliolobion but are not found in Lichothuria.
Chief among these are the long digitiform process
on the distal outer corner of the coxa in legs 2 and
3, the two long setiform processes arising near the
base of the attenuated lash of the mandible, the
presence of small spines on most of the first an-
tennal segments, and the claw of the male maxil-
liped being much longer than the second segment.

Chauliolobion bulbosum, new species

FIGURES 4-8

TypE MATERIAL [all from Actinopyga echinites
(Jaeger)].—Holotype ¢, allotype &, from 22 hosts,
in 2 m, eastern end of Ricaudy Reef, near Noumea,
New Caledonia, 22°19°00”S, 166°2718"E, 18 June
1971. Paratypes: 1 ¢, 2 g g from 1 host, in 1-2
m, Rocher a la Voile, Noumea, 22°1824"S,
166°25'560”E, 2 June 1971; 2 ¢ ¢, 1 & from 12
hosts, in 2 m, Rocher i 1a Voile, 10 June 1971; 1 g
from 35 hosts, intertidal, Ricaudy Reef, 22°19°00"S,
166°26'44”E, 21 July 1971; 2 g & from 2 hosts, in
2 m, north of Isle Maitre, near Noumea, 22°19°00"§,
166°24'35”E, 13 July 1971. All types deposited in
the National Museum of Natural History, Smith-
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sonian Institution, Washington, D.C., except 1 ¢
and 1 g (dissected) in the collection of the author.

OTHER SPECIMENS.—4 @ ¢, 17 4 & from one
Actinopyga obesa palauensis Panning in 3 m, north
of Isle Maitre, 22°19'30”S, 166°24'35”E, 13 July
1971.

FEMALE—Body (Figure 4a,b) elongated and
slender, with the urosome not much thickened
dorsoventrally. Length 1.27 mm (1.09-1.40 mm)
and the greatest width 0.39 mm (0.39-0.41 mm),
based on 4 specimens. Epimeral areas of the seg-
ments of legs 1-4 broadly rounded. Ratio of the
length to the width of the prosome 2.14:1. Ratio
of the length of the prosome to that of the urosome
1.46:1.

Segment of leg 5 (Figure 4c,d) 99 X 221. Be-
tween this segment and the genital segment no ven-
tral sclerite. Genital segment 234 X 244, slightly
wider than long, tapered posteriorly in dorsal view,
and ornamented ventrally with a posterior trans-
verse row of spines. Genital areas located dorso-
laterally near the midregion of the segment. Each
area (Figure 4¢) bearing two naked setae 31 and
17. Three postgenital segments from anterior to
posterior 83 X 120, 73 X 94, and 49 X 78. First
and second postgenital segments with a ventral
transverse row of spines, that on the second seg-
ment continued dorsally. Anal segment with pos-
terolateral spines and posteroventrally with two
short transverse rows of spines.

Caudal ramus (Figure 52) 55 X 30, nearly two
times longer than wide. Outer lateral seta 50, dorsal
seta 22, outermost terminal seta 44, and innermost
terminal seta 44. Two median terminal setae rela-
tively short and stout, the outer 138, the inner 216.
All setae spinulose as illustrated except the dorsal
seta which is smooth. Ramus ornamented with
small spines near the insertions of the outer lateral
seta and the outermost terminal seta, and with
small spines along the edge of the small dorsal
flange covering the insertions of the two median
setae.

Body surface with very few hairs (sensilla) as in
Figure 4a.

Egg sac unknown.

Rostral area (Figure 50) not protuberant.

First antenna (Figure 5c¢) 264 long. Lengths of
its seven segments: 24 (53 along the anterior edge).
46, 28, 39, 42, 32, and 24 respectively. Formula for
the armature: 4, 13, 6, 3, 4 + 1 aesthete, 2 + 1






