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SEXUAL DIMORPHISM IN FOSSIL AND EXTANT SPECIES OF 
CALLIANOPSIS DE SAINT LAURENT 

C. Schweitzer Hopkins and Rodney M, Feldmann 

A B S T R A C T 

A large collection of fossil callianassid mud shrimp collected from the Olympic Peninsula, Wash­
ington, contains extremely well-preserved material that permits their reassignment from Callianassa 
clallamensis Withers and Callianassa twinensis Rathbun to the ctenochelid genus Callianopsis de 
Saint Laurent. In addition, examination of the Recent species Callianopsis goniophthalma Rathbun 
indicates that this species exhibits sexual dimorphism in the morphology of the major cheliped. 
The same pattern of dimorphism is also observable in the fossil material. Therefore, the fossil spe­
cies Callianopsis clallamensis (Withers, 1924), and Callianopsis twinensis (Rathbun, 1926), are syn-
onymized. Specimens originally referrable to Callianopsis clallamensis represent males, and those 
originally referrable to Callianopsis twinensis represent females. This may be the first observation 
of sexual dimorphism in the morphology of the major chelipeds within the family Ctenochelidae 
Manning and Felder, 1991. 

Identification and interpretation of fossil 
callianassid mud shrimp, within the Cal-
Uanassidae Dana, 1852, and the CtenocheU-
dae Manning and Felder, 1991, has histori­
cally been hindered by the nature of preser­
vation of fossil material. Because of the 
deUcate nature of most of the cuticular sur­
faces, fossil callianassids are largely repre­
sented by isolated claws and fingers. Unfor­
tunately, the diagnostic characters of extant 
taxa, which include the nature of the 
pleopods, details of carapace architecture, and 
form of the abdomen, are not usually avail­
able for study in fossil specimens. The re­
cent revision of the callianassids by Manning 
and Felder (1991), however, provided several 
morphological characters of the first 
pereiopods which, for the first time, permit 
recognition of more realistic relationships be­
tween fossil and Recent taxa. Their clarifica­
tion of the key characters necessary for recog­
nition of genera has stimulated reassessment 
of several fossil taxa. 

The purpose of this work is to describe the 
pattern of sexual dimorphism exhibited by 
specimens of Callianopsis goniophthalma 
(Rathbun, 1902) and to describe similar mor­
phological variants within fossils from Ceno-
zoic deposits in the state of Washington. On 
this basis, the two fossil species known from 
Washington, Callianassa clallamensis With­
ers, 1924, and Callianassa twinensis Rathbun, 
1926, are considered synonymous. 

The genus Callianopsis was erected in 
1973 by de Saint Laurent to accommodate the 
sole Recent species, Callianopsis gonioph­
thalma (Rathbun, 1902), known from the 
northeastern Pacific at slope depths of 
480-650 m (Manning and Felder, 1991). Sub­
sequently, several fossil species have been 
named. Karasawa (1993) reassigned Cal­
lianassa titaensis Nagao, 1941, from the early 
to early middle Miocene of Japan, to Cal­
lianopsis, Kato and Karasawa (1994) as­
signed Callianassa muratai Nagao and Cal­
lianassa elongatodigitata Nagao, 1941, from 
the upper Eocene-lower Oligocene of Japan, 
to the genus Callianopsis, 

In the course of study of Cenozoic deca­
pods from the state of Washington, two spe­
cies of callianassids, Callianassa clallamen­
sis Withers, 1924, and Callianassa twinensis 
Rathbun, 1926, have been restudied. Based 
upon well-preserved and more complete ma­
terial than was available to Withers and Rath­
bun, it is now possible to suggest that these 
species can be referred confidently to Cal­
lianopsis, Furthermore, examination of males 
and females of the sole extant species, Cal­
lianopsis goniophthalma, reveals that sexual 
dimorphism can be recognized in the form 
of the major cheliped of this species. The 
same pattern of dimorphic characters can be 
recognized in fossil specimens of Callianassa 
clallamensis and Callianassa twinensis. Be­
cause the two fossil species occur in the same 
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rock units and because they exhibit very sim­
ilar morphological variation to that seen in 
Callianopsis goniophthalma, it is concluded 
that they also represent sexual dimorphs, all 
of which can be assigned to Callianopsis clal-
lamensis. 

Sexual dimorphism in the first and often 
second pleopods is widely observed within 
the Callianassidae and the Ctenochelidae. 
Secondary sexual characters have been 
reported in several genera of the Callianas­
sidae, including, but not necessarily limited 
to, Callichirus Stimpson, Eucalliax Manning 
and Felder, Lepidophthalmus Holmes, and 
Sergio Manning and Lemaitre. The genus 
Callichirus has been reported to possess sex­
ually dimorphic major chelipeds; in adult 
males, the major chelipeds are strongly un­
equal (Manning and Felder, 1991). Males of 
species of the genus Eucalliax have more 
heavily calcified and differently sculptured 
major chelae than do females (Felder and 
Manning, 1994). Minor differences also oc­
cur in the minor cheliped of males and fe­
males of species of Eucalliax (see Felder and 
Manning, 1994). In addition, males of species 
of the genus Lepidophthalmus have more 
heavily armed major chelipeds and smaller 
teeth of the fixed finger and the dactylus of 
the major cheliped than do females (Felder 
and Rodrigues, 1993). Felder and Lovett 
(1989) speculated that more massive chelae 
in males may be related to adaptations in 
the male for combative behavior, including 
competition for females, access to burrows, 
and defending against other males. Interest­
ingly, the chelae of males of species of Cal­
lianopsis are heavier and more massive than 
those of females, the same pattern as seen in 
species of Lepidophthalmus and Eucalliax, 
Species of the genus Sergio exhibit dif­
ferences in eye pigmentation between males 
and females (Manning and Felder, 1995). 
Males of one species of caUianassid, Biffar-
ius biformis (Biffar, 1971), were reported to 
possess two different forms of the major 
cheliped (Biffar, 1971). Females of this spe­
cies did not possess a "large" cheUped (Bif­
far, 1971: 229). The reason for the existence 
of the two forms of the major cheliped in 
males only ofB. biformis was determined not 
to be related to age, size, hermaphroditism, 
or parasites, and no reasonable explanation 
for the two forms was offered by Biffar 
(1971). No reports of secondary sexual di­

morphic characters have been made for the 
Ctenochelidae. 

SYSTEMATICS 

Infraorder Anomura H. Milne 
Edwards, 1832 

Superfamily Thalassinoidea 
Latreille, 1831 

Family Ctenochelidae Manning 
and Felder, 1991 

Diagnosis.—Carapace with cardiac promi­
nence; strong antennal scale on antenna; ped-
iform third maxilliped usually with distal 
meral spine; male pleopod with appendix 
masculina; longitudinally carinate uropodal 
exopods, lacking dorsal plate and not pos­
sessing lateral notch or incision (Manning and 
Felder, 1991). 

Subfamily Callianopsinae de 
Saint Laurent, 1973 

Diagnosis.—Carapace with dorsal oval; third 
maxiUiped with ovate propodus and dactylus, 
and fingerlike appendices internae on 
pleopods (Manning and Felder, 1991). First 
and second pleopods sexually dimorphic, 
third through fifth pleopods similar. 

Remarks.—Both de Saint Laurent (1973) and 
Manning and Felder (1991) reported that the 
second through fifth pleopods were similar in 
Callianopsis, the only genus in the subfam­
ily Callianopsinae. The second through fifth 
pairs of pleopods are all foUaceous, and the 
third through fifth pairs are almost identical. 
The second pleopods differ from the third 
through fifth in the shape of both the en-
dopods and exopods, as discussed below, and 
the second pleopods are also sexually di­
morphic. The second pleopod in the male 
possesses an appendix masculina, while that 
of the female possesses a smaller appendix 
interna. 

Genus Callianopsis de 
Saint Laurent, 1973 

Diagnosis.—Carapace with dorsal oval, car­
diac prominence on dorsal carapace, low ros­
tral carina, rostral spine, major cheliped with 
proximal meral hook, acute lateral projections 
on sixth abdominal somite, and uropodal ex-
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Table 1. Measurements (in mm) taken on sixth somite 
(excluding lateral spine) of Callianopsis goniophthalma 
(Rathbun). 

USNM Number 

28354 
31864 
31862 
31867 

Length 

6.5 
3.1 
5.2 

6.2 
3.0 
5.2 

Sex 

Male 
Female 
Female 
Female 

Table 2. Measurements (in mm) taken on the telson of 
Callianopsis goniophthalma (Rathbun). 

USNM Number 

28354 
31862 
31864 
31867 

Length 

11 
3.0 
6.5 
5.8 

Width 

8.2 
2.6 
6.0 
5.3 

Sex 

Male 
Female 
Female 
Female 

opod lacking lateral notch or incision (Man­
ning and Felder, 1991). 

Callianopsis goniophthalma 
(Rathbun, 1902) (Figs. 1-4) 

Callianassa goniophthalma Rathbun, 1902, p. 886; Rath­
bun, 1904, p. 154, pi. 8. 

Callianopsis goniophthalma (Rathbun) de Saint Laurent, 
1973, p. 515; Hart, 1982, p. 54, fig. 13; Manning and 
Felder, 1991, p. 789, figs. 7, 18. 

Material examined.—YioXoiyi^t 6 (USNM 25238), col­
lected off Point Conception, California, depth 278 fath­
oms (508 m); 1 ĉ  (USNM 28354), collected at Clarence 
Strait, Alaska, depth 322 fathoms (589 m); 2 ĉĉ  (USNM 
31864), North Pacific Ocean, depth 300-313 fathoms 
(549-572 m); 1 9 (USNM 123363), collected at San Pablo 
Point, San Cristobal Bay, Baja California, Mexico 
(27°07'08'TSf, 114°33'10"W), depth 284 fathoms (519 m); 
1 9 (USNM 31867), Yes Bay, Cleveland Peninsula, west 
side of Behm Canal, northwest of Ketchikan, Alaska, 
depth 229-234 fathoms (419-508 m); 1 9 (USNM 31862), 
Yes Bay, Behm Canal, depth 192-198 fathoms (351-
362 m). 

Remarks.—RdXhbnn (1902: 886) named Cal­
lianassa goniophthalma, now assigned to 
Callianopsis, based on specimens collected 
off Point Conception, California, and 
Clarence Strait, Alaska. At that time, she pro­
vided a very brief description of C gonioph­
thalma (Rathbun, 1902). In 1904, Rathbun 
provided a more complete description and 
noted differences in the first and second 
pleopods in males and females of the species. 
The first pleopod in the male of the species 
(Fig. IJ) is scythe-shaped and the second 
pleopod (Fig. IK) possesses an ovate exo-
pod that is longer than wide and a longer than 
wide obovate endopod that possesses a bi­
furcate appendix interna. One of the portions 
of the appendix interna is very long with short 
terminal hairs, while the other portion is short 
and stubby; presumably the long, narrow por­
tion of the appendix interna of the second 
pleopod is the appendix masculina. The first 

pleopod of the female (Fig. 2M) has an ob­
long base with a long, thin, curled or hooked 
setose projection that extends distally from 
near the tip of the base of the pleopod. The 
tip of the pleopod bears long setal hairs. The 
second pleopod (Fig. 2N) possesses an obo­
vate exopod. The endopod is broadly obovate 
and possesses a flap at the base that projects 
proximally and narrows distally. The appen­
dix interna is located at the distalmost end 
of this flap. The base of the second pleopod 
is setose. 

Rathbun (1904) did not, however, discuss 
morphological differences between males and 
females in the morphology of the major che-
liped, the shape of the abdominal somites, and 
the overall size of the animals (Figs. 3A, B, 
4A, B). Hart (1982) noted that the major chela 
of the male had a gape between the fingers 
that was not present in the female. The first 
abdominal somite in both sexes is nearly 
equidimensional and wider anteriorly than 
posteriorly. The second somite is about twice 
as long as wide and widens distally; the sec­
ond somites are comparable in both sexes. 
The shapes of the third, fourth, and fifth 
somites differ slightly between the sexes. 
Each somite is wider than long and widens 
into rounded projections at the distal corners 
that overlap the next somite; however, in the 
male, the projections curve distally more 
sharply and the lateral margins of the somites 
curve distally more sharply than in the fe­
male. The projections are also somewhat 
longer and narrower in the male than in the 
female. The sixth somite of the male (Fig. 
IM) and that of the female (Fig. 2P) are sim­
ilar; they are approximately equidimensional 
in both sexes, and both bear lateral spinelike 
projections (Table 1). The telson in the male 
(Fig. IM) is slightly wider than long, while 
in the female (Fig. 2P) it is slightly longer 
than wide (Table 2). The shape and size of the 
uropods appear to be similar in both the male 
and female (Figs. IM, 2P). 
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Fig. 1. Callianopsis goniophthalma (Rathbun). A, mandible, outer surface; B, maxilla 1, outer surface; C, maxilla 
2, outer surface; D, maxilliped I, outer surface; E, maxilliped 2, outer surface; F, maxilliped 3, outer surface; G, ma­
jor cheliped; H, pereiopod 3, outer surface; I, pereiopod 5, outer surface; J, pleopod 1, outer surface; K, pleopod 2, 
outer surface; L, pleopods 3-5, outer surface; M, abdominal somite 6, telson, and uropods, dorsal view. Male, USNM 
28354. Axes along which linear measurements on chelae were taken are indicated in G. Scale bars = 1 mm, except 
that for G. 
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Fig. 2. CalUanopsis goniophthalma (Rathbun). A, mandible, outer surface; B, maxilla 1, outer surface; C, maxilla 
2, outer surface; D, maxilliped 1, outer surface; E, maxilliped 2, outer surface; F, maxilliped 3, outer surface; G, ma­
jor cheliped; H, minor cheliped; I, pereiopod 2, outer surface; J, pereiopod 3, outer surface; K, pereiopod 4, outer 
surface; L, pereiopod 5, outer surface; M, pleopod 1, outer surface; N, pleopod 2, outer surface; O, pleopods 3-5, 
outer surface; P, abdominal somite 6, telson, and uropods, dorsal view. A, F, H, I, J, K, M, P, female, USNM 31867. 
B, C, D, E, N, O, female, USNM 31864. G, female, USNM 123363. L, female, USNM 31862. Scale bars = 1 mm, 
except that for G. 
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Fig. 3. Callianopsis goniophthalma (Rathbun). A, adult male (USNM 28354), dorsal view; B, adult female (USNM 
31867), dorsal view. Scale bar = 1 cm. 
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Fig. 4. CalUanopsis goniophthalma (Rathbun). A, outer surface of major cheliped of male (USNM 28354); B. 
outer surface of major cheliped of female (USNM 31867); C, outer surface of minor cheliped of indeterminate sex 
(USNM 31864). Scale bar = 1 cm. 

There may be an overall adult size differ­
ence between males and females. In four 
specimens studied, one was definitively iden­
tified as a male (USNM 28354) and one as a 
female (USNM 31867). One specimen was 
identified as a female based solely on the sec­
ond pleopods (USNM 31864); it lacks the 
first pleopods. Another specimen was deter­
mined to be a juvenile female (USNM 
31862). In the three females, the overall body 

length, measured from the tip of the rostrum 
to the tip of the telson, is less than in the male 
specimen (Table 3). 

The major differences between males and 
females lie in the nature of the major chelae. 
The two sexes are similar in other segments 
of the chelipeds; the ischium, carpus, and 
merus of each is similar, but the chelae are 
quite different (Table 4). In the male (Figs. 
IG, 4A) the overall shape of the manus is 


