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TWO NEW SPECIES OF CARDIODECTES WILSON

(COPEPODA: SIPHONOSTOMATOIDA)

" David R. BELLWOOD

“*cfo Crustacea Section, British Museum (Natural History), Cromwell Road, London SW7 5BD, UK.

Summary

Two new species of pennellid copepods are des-

cribed, Cardiodectes boxshalli from Nicholsing usta
(Valenciennes, 1839) off Jamaica and C. spiralis
from Anthias tuka (Herre, 1927) off the Massas
Islands, New Guinea. A key to all known species of
the genus is provided.

Introduction

The genus Cardiodectes was established by Wilson

in 1917 to. accommodate two species originally
* described as Lernaeenicus medusaeus (Wilson, 1908)
and Peroderma bellottii (Richiardi, 1882). Lernae-
enicus medusaeus is the type species of the genus
Cardiodectes which at present contains 10 nominal
species. The iwo new species described in this
account are based upon unidentified material stor-
ed in the collections of the British Museum (Natural
History). The specimens were either dissected from
the host or were boiled in 1577 KOII in order to
remove surrounding host tissue and to reveal the
appendages. All drawings were made using a
camera lucida. Appendages were identified by com-
parison with the descriptions in Kabata (1979) and
Gooding & Humes (1963). '

* Work completed during a peried of secondment from the
University of Bath.

Cardiodectes boxshalli Sp.nov.

" Description

Female: Body (Fig: 1B) divided into a large cephal-
othorax, narrow neck region and broad cylindricai
trunk. Cephalothorax (Figs. 2D, 3A, 3B) expanded
laterally forming a pair of large flattened lobes (1.1.
Fig. 3A) that are most pronounced dorsally. No-
dular or branching antennary processes on cephal-
othorax, partially covering ventral surfaces of later-
al lobes. One pair of large antennary processes (a.p.,
Fig. 2D) originating lateral to mouth cone and

_ extending posteriorly to level of neck: Three trans-

verse cuticularized ridges (c.r., Fig. 3A) on dorsal

surface between lateral lobes (possibly representing

original tergal plates); anterior ridge bearing two
posteriorly bifid processes, middle and posterior
ridges plate-like. Mouthparts on ventral surface
between anterior ends of lateral lobes, similar to
other members of genus in structure. Neck region
short, less than one third as wide as trunk and
bearing two small ventro-lateral lobes that double
over-all width of neck, Trunk (Figs. 1C, 1D)
slightly dorso-ventrally flattened, broadest at roun-

~ded anterior angles and tapering posteriorly. Pos--

terior surface irregular. Oviducts often visible
through body wall. Egg tubes arising laterally near
postero-lateral corner (Fig. 1B-D); uniseriate and
loosely coiled into a spiral; length about 4mm and
containing about 36 eggs in one complete paratype
specimen. :
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Two new species of Cardiodectes

Fig. 1. Cardiodectes boxshalli sp.nov.: (A) in situ on host; (B) adult female, ventral; (C) trunk, dorsal; (D)) trunk, lateral.

Three pairs of thoracic swimming legs on ventral
surface of cephalothorax between posterior ends of
lateral lobes. Legs 1 and 2 biramous with both rami
. 2 segmented, Leg 3 uniramous with a 2-segmented
exopod (Figs. 2A, 2B, 2C,); armature formula as
follows:

150

: Endopod Exopod
Leg 1 0-07 1-0;1,6
leg 2 0-0:7 1-0:1,6
Teg 3 absent 0-0;5

Total body length of holotype 2.5 mm, comprising
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0.5 mm

Fig. 2. Cardiodectes boxshalli sp.nov., female: (A) first swimming leg; (B) second swimming leg; (C) third swimming leg; (D) head, ventral
surface, medial antennary processes removed. a.p. antennary processes. Scale 0.05 mm unless otherwise stated,

1.1 mm cephalothorax, and 1.4 mm trunk; cephal-
othorax width 1.0 mm, trunk width 0.7 mm.
Material examined: Holotype 2,17 © @ paratypes,
all ovigerous; BM(NH) Reg. Nos. 1957.12.4.1.
(Holotype) and 1979.265-274 (paratypes).

Host: Emerald parrotfish, Nicholsing usta (Valen-

ciennes, 1839).

Locality: off Jamaica.

Location on host: The 18 specimens were found on
four host fish. They occurred, ‘either singly or in
groups, dorsal to the-lateral line and typically close
to the base of the dorsal fin (Fig. 1A). The cephal-
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otorax was embedded in the host tissue with only
the trunk and egg tubes visible externally.
Eiymology: This species is named after Dr. G.A.
Boxshall who first introduced me to parasitic cope-
pods.

Cardiodectes spiralis sp. nov.

Description

Female: Body (Fig. 4A) resembling C. boxshalli
sp.nov. Cephalothorax (Figs., 3C, 4C,) bearing two
pairs of lateral lobes, the posterior pair (p.l., Fig.
4C) larger than the anterior pair (a.l., Fig. 4C); each
posterior process with a well developed process
ventrally (v.1., Figs. 4B, C). Dorsal surface bearing
a rounded median lobe (m.l., Fig. 4B) posteriorly.
Cephalothorax with many relatively small and
tightly packed antennary processes in the area
between the anterior lobes dorsally and the poste-
rior lobes ventrally. Mouthparts similar to other
members of genus, situated between anterior lobes.
Neck short,bearing a pair of lateral lobes (n.l., Fig.
4C) that more than double the over-all width of
neck. Trunk (Figs. 4A, 4B) about 1.2 times longer
than wide, narrower than cephalothorax and com-
prising about half of total body length. Oviducts
clearly visible through body-wall. Egg tubes arising
. laterally anterior to the rounded postero-lateral
corners (Figs. 4A, 4B); uniseriate, containing about
140 eggs and tightly coiled into a spiral.

Three pairs of thoracic swimming legs on ventral
surface of cephalothorax between posterior lobes.
Legs 1 and 2 biramous with both rami 2-segmented;
leg 3 uniramous with a 2-segmented exopod: arma-
ture formula as follows:

Endopod Exopod
Leg 1 0-0;7 I-0;1,6
Leg 2 0-0;7 I-1;1,6
Leg 3 absent 0-0:5

Total length of holotype 3.3 mm comprising 1.6
mm cephalothorax and 1.7 mm trunk; cephal-
othorax width 1.7 mm, trunk width 1.4 mm.

Material examined. Holotype 2,6 ¢ 9 paratypes,
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all ovigerous; BM(INH) Reg. Nos. 1979.400 (Holo-
type) and 1979.401-406 (paratypes).

Host: Anthias tuka (Herre, 1927) (= Mirolabrich-
thys tuka) Reg. Nos. 1974.5. 25. 1977-2068.
Locality: Madang Harbour, off southern edge of
Massas Islands, New Guinea.

Location on host: The seven specimens were found
on six host fish. Five specimens occured at the base
of the dorsal fin of the host, the other two were
attached either side of the caudal fin cleft of a single
fish.

Erymology: The specific name spirafis aliudes to the
tight spiral coiling of the egg tubes in this species.

Discussion

Species of the genus Cardiodectes display a high
degree of morphological variability, in common
with other members of the family Pennellidae. This
variability can represent differences in the position
of the parasite on the host, as well as genetic and
developmental differences. Although the variability
in gross morphology is well documented, it is often
necessary to separate species using gross morphol-
ogical characters, as oral appendages and antennae
are uniform in structure throughout the genus. The
number of swimming legs, their position and their
armature may also provide some useful taxonomic
characters but they have been only poorly described
or overlooked completely in most descriptions.

There are 12 nominal species of Cardiodectes,
including the two new species described above.
These species can be separated with the aid of the
following key.

Key to species of Cardiodectes (females)

1. Abdomen present ....... ‘medusaeus’ group 7

Abdomen absent ........... ‘rubosus’ group 2
2. Two pairs of lateral cephalothoracic lobes
PIESENL iviviiiiiiieerirerir s 4
One pair of lateral cephalothoracic lobes pre-
=1 11 USSR USRI 3

3. Trunk about twice as long as wide ...............
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W

1.0 mm

Fig. 3. Cardiodectes boxshalii sp.nov., female: (A) head, dorsal surface; (B) head, lateral. Cardiodectes spiralis sp.nov., female: (C) head,

dorsal surface. Ll lateral lobe; c.r. cuticularized ridges.

ertreeteraiareraeatarere e C. boxshalli sp.nov.
Trunk about 5 times as long as wide ............
..................................................... C. krishnai
4, Trunk at least 3 times as long as wide and at
least 1.7 times longer than cephalothorax and

neck combined; oviduct openings on rounded
POStErior eXtremity .......cocvvverviiivimniseenennns 5
Trunk about as wide as long and about as long
as cephalothorax and neck combined; oviduct
openings lateral .............. C. spiralis sp.nov.
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1.0 mm

Fig. 4. Cardiodectes spiralis sp.nov., female; (A) adult ventral; (B) adult lateral; (C) head, ventral; (D) three pairs of swimming legs in sifu.
al. anterior lobe; p.l. posterior lobe: v.1. ventral lobe; m.l. median lobe; n.l. neck lobe.

5. 3 pairs of swimming legs present ... 6
4 pairs of swimming legs present ..............
...................................................... C. rubosus

6. Egg tubes straight ................ C. hardenbergi
Egg tubes loosely coiled ..ooooreeciccniccicinenen
erererer et e st e e e C. rotundicaudatus

7. Abdomen at most 1.5 times longer than wide

154

..................................................... C. cristatus

8. Antennary processes relatively elongate and

more or less divergent ............cocooveeinien 9
Antennary processes relatively small and form-
ing a rounded compact mass ........c........ 11




9. Neck long, comprising more than 20"/,J of total

D.R. Bellwood

should perhaps be recognized at the generic level.

body-length—rmmmmrmrmrrmerree 10
Neck short, comprising less than 109 of total
body length .....ccccomeieicnencn, C. anchorellae

10. Abdomen well developed and longer than
wide; lateral cephalothoracic lobes subdivided
................................................... C. frondosus
Abdomen rud1mentary, lateral cephalothoracic
lobes simple ...ocoeevveereece e, C. bellostii

(as described by Wilson, 1917)

11. Two pairs of simple lateral cephalothoracic
lobes present .....cocvvvieiiiiiiicr e 12
Many lateral lobes present on cephalothorax
ettt r e st e rrara e aeae s asa e srara C. longicervicus

12. Neck comprising less than 25% of total body

length ..o C. medusaeus
Neck comprising about 30% of total body
length ...... et C. bellottii

{as described by Capart, 1953)

It is not possible to distinguish between C. harden-
bergi and C. rotundicaudatus on the basis of the
published descriptions except by the nature of the
egg tubes. This character may prove to be un-
reliable and taxonomic distinction between these
two species may be unjustified. C. rubosus was
figured by Leigh-Sharpe (1934) as possessing a pair
of small posterior processes and four pairs of
swimming legs. The position of the posterior pro-
cesses suggests that they represent the swellings at
the openings of the oviducts and as such have little
taxonomic significance. The presence of four pairs
of swimming legs (if this observation proves to be
accurate) would serve to separate C. rubosus from
the other members of the ‘rubosus’ group as defined
by Izawa (1970). C. rubosus appears to differ from
C. hardenbergi and C. rotundicaudatus only in the
presence of four pairs of swimming legs, as all three
species are very similar in gross morphology. The
presence of four pairs of swimming legs has also
been noted in four of the six species in the ‘medus-
aeus’ group. (The number of legs in the remaining
two species, C..cristatus and C. longicervicus, is not
known.) The number of legs is important in mem-
bers of the Pennellidae as a difference may indicate
a different number of ontogenetic stages, which

C: beliottii-a-ppears-twicein-the'above'keybecau'se
two readily distinguishable forms have been as-
signed to this species. C. bellottii as described by
Jungersen (1911) and Wilson {1908, 1917) possesses
a relatively short neck and elongate, divergent
frontal processes whereas C. bellottii according to
Capart (1953) has small compact frontal processes
and a relatively long neck. Jungersen’s (1911)
material agreed in every essential point with the
short original description of C. bello¢tii (Richiardi,
1882 — as Peroderma bellotrii). Brian (1906)
repeated Richiardi’s description but the figure
numbers given (Brian 1906 : P1. VII fig. 2, PL. XIX
fig. 2-5) do not refer to figures of Cardiodectes.
Capart’s (1953) material clearly differs from C.
bellottii and is in need of re-examination and re-
identification.

The new species, C. boxshalli and C. spiralis, are
clearly referable to the ‘rubosus’ group on the basis
of their short neck, distinct neck/trunk boundary
and absence of an abdomen. They both differ from
other members of this group in the presence of large
neck lobes and in body proportions; the ratio of
cephalothorax to trunk length in C. boxshalli is
1:1.3 and in C. spirafis 1:1.0 whereas it is 1:1.8 or
greater in all four other species (C. rubosus, C.
hardenbergi, C. rotundicaudatus and C. krishnai).
The smaller C. boxshalli also differs from all other
species of the group in the 2:1 length to width ratio
of the trunk and by the relatively large size of the
antennary processes. C. spiralis differs from all
other species, including C. boxshalli, in the position
of the oviduct openings, in the tight spiral coiling of
the egg tubes and in the 1:1 length to width ratio of
the trunk.

The specimens of Anthias tuka infected by C.
spiralis ranged in length from 43 to 48 mm (mouth-
caudal peduncle} from a sample of 86 fish (range 39
to 50 mm) which probably represents the im-
matures and females from a larger collection of 151
fish. No copepod parasites were found on the other
65 fish (range 50 to 65 mm) which possessed
elongate fins and a dorsal lip and are believed to
represent the male stage in a protogynous herm-

" aphroditic life history.
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