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INTRODUCTION

Compared with the remamder European countries, the fauna of copepods
. associated with marine mvertcbrates in the Iberian Pemnsula was still unknown.

Strait of Gibraltar is a very 1nterest1ng area for this kind of studies
because of its geographlcal location.

RosoLL (1889) described the genus Astericola based on the type spemes ‘
Astericola clausi collected on Trieste (Italia), associated with Marthasterias
glacialis (O. F. MULLER) Latter, BocQuET (1952) described a 'new species
of Atlantic copepods associated to Asferina gibbosa (PENNANT). This species
was Lichomolgus q;terinQe,' which Stock ‘(1_957) included int'o the genus
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Stellicola, after making a close examination of specimens from Baayuls-sur-
mer associated with the same host. ,

BoCQUET & STOCK in 1962 included Astericola clausi into the genus
Stellicola. The possibility of conspecificity between Stellicola clausi and
S. asterinae was raised due to the high similarity of both species. - The study
~of CARTON (1964) about the specificity of these copepods regarding habitual
" host and the biometric study made by BocQUET, CARTON & SROEHLICH (1970)
point out the existence of two different species.

- Humes & Stock (1973) considered that these two species were the same.

in this work, we propose the establishment of two different species:

A. clausi and A. asterinae. These species are found for the first time in the
Iberian littoral. Male and female specimens of A. clausi are described, as
well as the morphological differences between this species and A. asterinae.

MATERIAL 'AND METHODS

The starfishes (Marthasterias glacialis and Asterina gibbosa) were collected
on stones from infralittoral zone. They were maintained in separate glass
bottles and relaxed with Cl:Mg and sea water. The sea water was filtered
(100 um), the copepods were separated and preserved in formalin (4% in
sea water). The specimens were stained with cotton blue, dissected under a
stereomicroscope, and semipermanent mounts were made using lactophenol.
All figures have been drawn with the aid of a camera lucida. The letter
after each figure explanation refers to the scale at which it was drawn.

| Fam. Lichomolgidae KOSSMANN, 1877

" Gen. Astericola RosoLL, 1889

Astericola clausi RosorLL, 1889

Astericola clausii RosoLL, 1889, pp. 197-201, figs. 7-8.

Astericola clausii GRAEFFE, 1900, p. 9.

Astericola clausii CLARK, 1921, p. 636.

Stellicola clausi BOCQUET & STOCK, 1962, pp. 80-90, figs. 1-4.

Stellicola clausi CARTON, 1964, p. 14 (part.).

Stellicola clausi BAREL & KRraMERS, 1970, table 5.

Stellicola clausi BocQUET, CARTON & SROEHLICH, 1970, pp. 508-516, fig. 9.
Astericola clausi HUMES & Stock, 1973, pp. 148-149 (part.).
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"TYPE MATERIAL: 17 QQ y 7 33 copepods associated with Marthasterias
glacialis, 25 metres depth in Crinavis ‘(Algeciras Bay, southern of Spain),
May 1991; 3 QQ associated with 3 specimens of M. glacialis, 6 metres
depth in La Ballenera (Algeciras Bay, southern of Spain), Jun 1991; 10 Q9
associated with 3 specimens of M. glacialis, 3 metres depth in San Garcia
{Algeciras Bay, southern of Spain), July 1991.

FEMALE. Body (Fig. 1a) cyclopiriform, length (not 1ncludmg setae on
caudal rami) 1240 ym and greatest width 603 um, based on 5 specimens in 70 %,
ethyl alcohol. Ratio of length to width of prosome, 1.5:1.  Ratio of length
to width of prosome 1.5:1. Ratio of length of prosome to that of uro-
some, 2.3:1. ‘

Segment of leg 5 (Fig. 1b) 90 X 160 ym. .Genital segment wider than -
long, 182 X 195 um. Genital areas located dorsolaterally just posterior to
widest part of the segment. Each area (Fig. 1c) with two setae, 25 y 19 um.
Two postgenital segments from anterior to posterior 60, 35, and anal segment
60 um. :
Caudal ramus 60 X 35 um, longer than wide. One anterior lateral
seta 65 um and naked. Outer posterior lateral seta 80 um and naked, dorsal
seta 55 um and naked. Innermost terminal seta 175 pm, and two long median
terminal setae 325 um (outer) and 530 ,um (inner). Inner s1de of caudal
ramus convex.

Egg sac elongate, 740 X 340 um, not extending beyond tips of longest
ramal setae, and containing numerous eggs with about 70 um in diameter.

First antenna (Fig. 1f) about 402 um long, lengths of 7 segments (mea-
sured along their posterior non setiferous margins) 42 (96 um along anterior
margin), 119, 65, 73, 50, 31 and 19 um respectively. Formula for arma-
ture 4, 10, 4, 3, 2 + 1 aesthete and 7 + 1 aesthete. All setae naked.

Second antenna (Fig. 1¢) 3-segmented. First segment 91 um along
its outer edge, 25 um long its inner edge and 41 um wider, with a short seta
on inner side. Second and third segments, with equal length, 39 um. Second
segment with one only seta while third segment bears 2 setae on outer side,
3 apically setae and 2 pomted claws very unequal 36 and 13 ym. All ele-
ments naked.

Labrum (Fig. 2a), with 2 posteroventral lobes. Posteroventral edge
- of lobes smooth. Paragnates not observed.

Mandibule (Fig. 2b) with concave side having strong dentlcles and
finishing on lash, convexe side with spinules.

First maxilla (Fig. 2c) digitiform, bilobated, with four naked setae: one
short (10 um), two subapically (17, 15 um), and one long terminal seta (37 pm).



FiG, 1 —,Aster'i'cola clausi, ROSOLL. Femalgf a, latyera}lﬁew (A); b, urosome (B); ¢, genita
area (C); d, leg 5 (C); e, second antenna (D); f, first antenna (E). = Scales: A, 300 ym;
"B, 150 um; C, 25 ym; D, 50 um; E, 100 um.
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F16. 2 — Astericola clausi, RosoLL. Female: a; labrum (A); b, mandible (B); ¢, first niaxilla
(B); d, second maxilla (B); e, maxilliped (C). Scales: A, 100 gm; B, 50 zm; C, 50 pm,
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Second maxilla (Flg 2d) 2-segmented first segment unarmed. Second
segment with three strong denticles which, on its inner edge has a file of
;8 small spines more ot less overlapped. At the medial portion of the appendage,
“there is a serrated lobe. Basal portion of second segment with a small seta.

Maxilliped (Fig. 2e) 3fsegmented, with first segment unarmed. ~Second
segment with a small seta on inner edge and a row of small setae along all
segment. Third segment smallest, with a terminal spiniform process that
bears a small seta on inner margin.

Legs 1-4 (Figs. 3a-d) with 3-segmented rami. Formula for armature
in Table 1. ,

Inner coxal setae pinnate.

Leg 5 (Fig. 1d) with free segment longer than wide, 23 X 15 um with
a small spiniform process (16 um) and a long seta naked (70 um). Segment
of leg 5 with two small setae, about equal length, 40 um.

MALE: Body very similar to that in female. Length (excluding setae
on caudal rami) 970 um and greatest width 350 um, based on 3 specimens
in 709 ethyl alcohol. Ratio of length to width of prosome 1.4:1. Ratio
of length. of prosome to that of urosome 1.4:1.

TaBLE T -~ Armature of legs. (Roman numerals = spines; Arabic numerals = setae;
exp = exopod; end = endopod).

Leg . Coxa Basis Armature
ist o 1-0 exp: 1-0; I-1; ILL4
. end: 0-1; 0-1; L5
2nd - 0-1 10 exp: 1-0; I-1; TIL,1,4
' end: 0-1; 0-2; TIL,3
3rd 0-1 1-0 exp: 1-0; I-1; 11,6
end: 0-1; 0-2; III,2
4th 0-1 ‘ 10 exp: 1-0; I-1; IL,6

end: 0-1; 0-2; 1,2

Segment of leg 5 (Fig. 4b) 60 x 130 um. Genital segment wider than
longer, 160 X 210 um. Postgenital segments from arterior to posterior 60, 40,
and anal segment 60 um.



FiG. 3 — Astericola clausi, ROSOLL. Female: a, leg 1 (A); b, leg 2 (A); ¢, leg 3(A); d, leg 4 (A).

Scales: A, 100 um.
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Caudal ramus resembling that of female, 60 x 25 um.

First antenna (Fig. 4f) with about 327 pm, similar to’ ‘that of the female,
but without aesthetes.

Second antenna (Fig. 4e) similar to that of the female but third segment
longer (83 wm) with two median setae, five apical setae and two unequal
claws, with 70 and 50 um. The larger one with denticles on inner edge.

Labrum mandibule (Fig. 5a), first maxilla (Fig. Sb) and second maxilla
(Fig. 5b) like those of the female.

Maxilliped (Fig. 5d) 4-segmented, first segment unarmed, second segment
with two inner setae. Third segment is long prehensil claw with a long
serrated seta and small naked seta on its base. ’

Legs 1-4 (Fig. 6a-d) with same spinal and setal formula as female.

Leg 5 (Fig. 4c) longer than wide, 30 x 12 ,um with spmlform process and
external long seta.

Leg 6 (Fig. 4d) consisting of a posteroventral ﬂap on genital segment
bearing two unequal setae of 68 um and 38 um. These setae are naked

Astéricbla asterinae (BOCQUET 1952)

Lichomolgus asterinae BOCQUET 1952, pp. 498-501, ﬁgs 1-3.

Stellicola asterinae STock, 1960, p. 247. :

Stellicola clausi CARTON, 1964, p. 14 (part)

Stellicola asterinae BOCQUET, CARTON & SROEHLICH, 1970 ppP- 500-508 ﬁgs 1-5. -
Astericola clausi HUMES & STOCK 1973 pp. 148-149 (part.).

TYPE MATERIAL: 7 6‘6‘ assomated with Asterina gzbbosa 6 metres . .

depth in La Ballenera (Algeciras Bay, southern Spain), July 1991. )
REMARKS: Male of 4. asterinae is very similar to male of A. clausi, but .
differs in two structures: second maxilla and second antenna. ‘
Second antenna (Fig. 7a) 3- -segmented. First and second segments
with only one seta on inner margin. Third segment with a seta on inner
margin, four apical setae and two very unequal claws, .
* Second ‘maxilla (Flg 7b) 2-segmented, with first segment unarmed.
'Second segment strong finishing in three thick denticles which have at most
8 spines, mote or less overlapped on its inner side. At medial portion of appen-
dage there is a serrated lobe. Basal portion of second segment with a
small seta. V '



FiG. 4 — Astericola clausi, RosorL. Male: a, dorsal view (A); b, urosome (B); ¢, leg 5 (C):
d, leg 6 (C); e, second antenna (D); f, first antenna (E). Scales: A, 400 um; B, 200 um;
C, 50 um; D, 100 um; E, 100 xm. ‘
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FIG S—Astencola clausi, RosoLL. Male: a, mandible (A); b, first maxilla (A); ¢, second
maxilla (A); d, maxilliped (B) Scales: A, 50 pum; B, 100 um.
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FiGg. 6 —

Astericola clausi, RosoLL. Male: a,leg 1 (A); b, leg 2
Scales: A, 100 pum,

(A);c, leg 3 (A) ;' d, leg 4 (A).



374 Conradi, Lépez-Gonzilez, Gonzdlez-Gordillo & Garcz’a-G;ﬁmez

F16. 7 — Astericola asterinae, BOCQUET. Male: a, sécond‘antenna (A): b, second maxilia (B).
Scales: A, 100 um; B, 50 gm. = :
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DISCUSSION

According to BocQUET & STock (1962) there are two species, ‘mor-
phologically very similar showing a few differences related to the length
of body, claws of last segment of second antenna, endopodite of leg 4, inner
margin of leg 5 and shape of egg sac. However, the number of specimens
observed by these authors was not sufficient in order to assure the morpho-
logical differences between both species.

CARTON (1964) did some experiences with copepod populatxons commg
from distinct species of asteroids the aim of which was to verify if there ate
really different parasitic specificity. The outcome demostrated the existence of
a better adaptation, on the part of copepods, to those asteroids corresponding
~ to the original host. ' The parasitic of Asterina are mOre strict them those
of Marthasterigs.

Some years latter BOCQUET CARTON & SROEHLICH (1970) studied
biometrics aspects of both species. ~These authors regarded Astericola clausi
and A. asterinae as twin species derived from a common ancestor. They esta-
blished significant differences between both ones on basis of: Length of
body, length of egg sac, diameter of eggs, endopod of leg 4, setae of leg 5,
third segment of second antenna and second maxilla. Finally, Humes &
Stock (1973) considered both species as the only one Astertcola clausz
RossoLL, 1889.

The differences concerning the two. spemes of the genus Asterlcola
from the Iberian Peninsula are fundamentally based on the average dimen-
sions of the specimens and the structure of specific appendages in the male.
Claws of last segment of the second antenna and the form of the second
maxilla of the male, is very important due to the overlapping of body dimen- '
sions of the specimens of both species. Male of 4. clausi has two unequal

. claws of last segment of the second antenna, with ratio between the major -

- and minor lengths of the claws being 1.5:1. Inner margm of the major claw
is crenulate and the minor claw smooth. - In A. asterinae, the hooks are
very unequal, -the ratio between these claws is 2.4:1. Inner margin of both
claws are smooth and minor claw is mote strong and short than A. clausi.
Last segment of second maxilla of the genus Astericola has an inner margin
with some spines that in A. clausz ranges from 6 to 8 and in A asterinae
from 4 to 6.

In our opinion, these observatlons together Wlth the parasitic behav1our
studied by CArRTON (1964), s_upport the separation of both species.
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RESUMEN

Astericola clausi RosorL, 1889 y A. asterinae (BOCQUET, 1952) son encon-
tradas por primera vez en el litoral ibérico. Tanto la hembra como el macho
de A. clausi son descritos, y se muestran aquellos caracteres morfolégicos de
A. asterinae que diferencian ésta de la primera especie.” Se revisa la proble-
matica establecida por diferentes autores sobre la posible coespecificidad
de éstas. : -

SUMMARY

Astericola clausi RosoLL, 1889 and A. asterinae (BOCQUET, 1952) are
found for the first time in the Iberian littoral. - Both female and male of 4. clausi
are described, as well as the morphological differences between A. asterinae
and the former species. In this work, the possible conspecificity of 4. clausi
and A. asterinae is revised according to different authots.
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