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bstract

The cyclodorippoid crabs from the Philippines collected by the PANGLAO 2004–2005 and AURORA 2007 expeditions are
eported. Five species of Cyclodorippidae are reported: Corycodus  minax  sp. nov., Ketamia  depressa  (Ihle, 1916), Krangalangia
pinosa (Zarenkov, 1970), Tymolus  brucei  Tavares, 1991, and Xeinostoma  sakaii  Tavares, 1993. Corycodus  minax  is the second
pecies of the genus to be recorded from the Philippines and is most similar to C.  merweae  Tavares, 1993, from South Africa.
rangalangia spinosa  is reported for the first time from the Philippines. Sexual dimorphism in the length of the walking legs
pereopods 2 and 3) is reported for Tymolus  brucei  and may be a general feature of cyclodorippoids. One new species of
ymonomidae, Cymonomus  liui  sp. nov., is also reported, and is most similar to C.  curvirostris  Sakai, 1965, from Japan.
rown Copyright © 2011 Published by Elsevier GmbH. All rights reserved.
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. Introduction

Within the Brachyura, the Cyclodorippoidea Ortmann,
892, occupy a unique place among the podotreme crabs as
he hypothesised sister group to the Eubrachyura (Ahyong
t al., 2007). A better understanding of cyclodorippoid sys-
ematics is therefore important for elucidating eubrachyuran
hylogeny. Three families and 18 genera of extant cyclodor-
ppoids are recognised worldwide (Ng et al., 2008; De Grave
t al., 2009). Cyclodorippoids are often difficult to collect,
owever, owing to their relatively small size, cryptic habits
nd typically deep-water habitats. As such, the actual diver-

ity is greatly underestimated and new species are discovered
n a regular basis (e.g., Tavares, 1993; Campos, 1997;
hyong and Brown, 2003; Ahyong et al., 2007; Ahyong
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nd Ng, 2009). Important collections of two cyclodorippoid
amilies, Cymonomidae and Cyclodorippidae, were made
uring the PANGLAO 2004 and 2005, and AURORA 2007
xpeditions to the Philippines. Of these, the majority of the
ymonomidae have already been reported (Ahyong and Ng,
009). The present study reports on the Cyclodorippidae from
hese expeditions and a new cymonomid that was not reported
y Ahyong and Ng (2009).

. Materials and methods

Morphological terminology follows Ahyong and Ng
2009). Carapace length (cl) is the greatest length, and cara-
ace width (cw) is the greatest width. Postrostral carapace

ength (pcl), measured for Cymonomus, excludes the ros-
rum. Specimens are deposited in the Crustacean Collection
f the National Museum of the Philippines, Manila (NMCR);
uséum national d’Histoire naturelle, Paris MNHN); and

bH. All rights reserved.
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affles Museum of Biodiversity Research, National Univer-
ity of Singapore (ZRC).

. Systematic account

.1.  Cyclodorippoidea Ortmann, 1892

.2. Cyclodorippidae Ortmann, 1892

.2.1.  Corycodus  minax  sp.  nov.
(Figs. 1 and 4B)
Corycodus  sp. – Ahyong et al., 2007: tab. 1.
Material  examined. Holotype, NMCR, ovigerous female

cl 5.8 mm, cw 10.2 mm), off Aligbay Island, Bohol/Sulu Sea
oundary, 8◦46.2′N, 123◦16.1′E, 624–647 m, PANGLAO
005, stn CP2384-JL30, 29 May 2005. Paratype, ZRC
006.0125, damaged female (cl 5.4 mm, cw 9.4 mm), col-
ected together with holotype.

Description. Carapace wider than long, inflated, hexago-
al in dorsal view; regions weakly indicated; surface finely
ranular or minutely spinular, with pair of low, blunt proto-
astric swellings on each side. Frontal margin sunken, finely
pinose, U-shaped in anterior view; inner orbital margin pro-
uced to blunt, anteriorly directed tooth, upper orbital margin
ranular to dentate, with V-shaped notch followed by distinct
ssure; outer orbital margin with short blunt projections. Eye
ith pigmented cornea; stalk sparsely granular. Antenna not

xcluded from orbit, basal segment massive, surface granular
r minutely spinular. Pterygostomian region swollen, gran-
lar, minutely spinose, with strong anterior spine, followed
y 1 or 2 similar spines. Anterolateral margin poorly defined
nteriorly, granulate or minutely denticulate along anterior
alf; posterior half with row of arcuate row of strong spines
xtending onto dorsal surface. Posterolateral and posterior
argins granular but non-spinose.
Maxilliped 3 sparsely granular, spinose. Dactylus very

mall, shorter than propodus; carpus articulating on oral sur-
ace near distal one-third. Merus longer than ischiobasis.
schiobasis fused, demarcation not evident. Exopod as long
s ischiobasis, sparsely spinose, overreaching ischiomeral
rticulation.

Chelipeds finely granular. Merus and carpus unarmed.
alm about 3 times along as high, about twice as long as car-
us; with 2 rows of spines on inner surface, upper row with

 spines, lower row with 2 spines. Fingers slender, oriented
bliquely to axis of palm; dactylus granular, occulsal margins
ith small spines, mesial margin with row of 4 spines; pollex
cclusal margin with row of small spines and 4 long slender
pright spines, mesial margin with row of 3 mesially directed
pines.
Pereopods 2 and 3 slender, subcylindrical, longer than
arapace width; segments finely granular or spinular, sparsely
etose; dactyli arcuate, shorter than combined length of
ropodus and carpus.

fi

B
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Pereopods 4 and 5 subdorsal, short, slightly longer than
alf carapace width, segments finely granular or spinular,
parsely setose; dactyli arcuate, shorter than propodus.

Thoracic sternum longer than wide, widest at sternite 7;
urface finely granular, with pair of arcuate grooves at junc-
ion of sternites 4 and 5; sternite 3 slender, fused to sternite
, margins spinular.
Abdomen appearing swollen, surface finely granular; com-

rising 6 somites and telson; telson posteriorly rounded,
lmost twice as wide as long.

Egg large, maximum diameter 1.2 mm (when preserved),
bout 12 in number.

Colour in  life. Overall off-white (Fig. 4B).
Etymology. Named minax, Latin for threatening, alluding

o the ‘sinister’ appearance of the animal.
Remarks. Corycodus  minax  sp. nov. is the sixth known

pecies of the genus. It resembles C.  merweae  Tavares,
993 (type locality: South Africa, 32◦14.9′S, 29◦10.4′E,
20–560 m) and differs from congeners in having prominent
nterior pterygostomial spines. The new species can easily
e separated from C.  merveae  in having a uniform cover-
ng of fine granules on the carapace (versus scattered and
parsely distributed); the inner orbital margin is produced
o a blunt, horn-like tooth (not produced in C.  merweae);
he dorsal orbital notch is followed by a distinct fissure
absent in C.  merweae); the dorsal protogastric prominence
n C.  minax  is low and blunt (versus forming a conical
pine in C.  merweae); and the thoracic sternum is of a
ifferent shape, being markedly constricted only at stern-
te 3, rather than at both sternites 3 and 4 (cf. Tavares,
993).

Corycodus minax  is the second species of the genus to
e recorded from the Philippines and the Pacific Ocean.
he only other known Pacific congener, C.  bouvieri  Ihle,
916 (type locality: Sulu Archipelago, 5◦43.5′N, 119◦40′E,
22 m), is similar to C.  minax  in general carapace orna-
entation (i.e., finely granular surface and low protogastric

rominence on anterolateral margin). However, C.  minax
s readily distinguished by the presence of ‘horns’ on
he inner orbital margins, presence of anterior pterygos-
omial spines, and presence of the dorsal orbital fissure,
eatures absent in C.  bouvieri  (cf. Ihle, 1916; Tavares,
993).

Distribution. Presently known only from off Aligbay
sland, Philippines; 624–647 m.

.2.2. Ketamia  depressa  (Ihle,  1916)
(Figs. 2, 4C and 4D)
Cyclodorippe  (Cyclodorippe) depressa  Ihle, 1916: 131

type locality: Sulu Archipelago, 6◦08′N, 121◦19′E, 275 m,
iboga  stn 105].
Cyclodorippe  depressa. – Takeda and Tomida, 1984: 46.

Ketamia depressa. – Tavares, 1992: 514; 1993: 301–302,

g. 2f, 4e and f, 5c, 16a–c.
Material  examined. ZRC, 1 male (cl 3.1 mm, cw 3.2 mm),

olod, Bohol Sea, 9◦32.4′N 123◦47.8′E, 152 m, coarse
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Fig.  1.  Corycodus  minax  sp. nov. ovigerous female holotype, cl 5.8 mm, cw 10.2 mm, PANGLAO 2005, stn CP2384 (NMCR). (A) Dorsal
h and an
( 1.0 mm

s
o
S
l
Z
(
a

m
3

a

abitus, (B) orbit and antennal regions, right lateral view, (C) orbit 

E) sternum and (F) telson. Scale: A and E = 2.0 mm; B–D and F = 

and, PANGLAO 2004, stn T2, 31 May 2004; ZRC, 1
vigerous female (cl 2.8 mm, cw 3.1 mm), Bolod, Bohol
ea, 9◦33.0′N 123◦48.5′E, 82 m, substrate with many

arge sponges, PANGLAO 2004, stn T4, 1 Jun 2004;

RC, 2 males (cl 2.5–2.6 mm, cw 2.5–2.6 mm), 1 female

cl 2.4 mm, cw 2.5 mm), Bohol Sea between Libaong
nd Pamilacan Island, 9◦31.3′N, 123◦51.4′E, 145–163

f

p

tennal regions, anterior view, (D) maxilliped 3, right anterior view,
.

, sand with echinoderms, PANGLAO 2004, stn T34,
 Jul 2004.

Remarks. The specimens agree well with published
ccounts (Ihle, 1916; Tavares, 1993). One specimen was

ound to be carrying a bivalve shell as camouflage.

Distribution. New Caledonia, Indonesia and the Philip-
ines; 82–275 m (Tavares, 1993; this study).
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ig.  2.  Ketamia  depressa  (Ihle, 1916), male, cl 3.1 mm, cw 3.2 mm
ight pereopod 4 dactylus and propodus. Scale A and B = 1.0 mm; C

.2.3.  Krangalangia  spinosa  (Zarenkov,  1970)
(Fig. 4A)
Cyclodorippe  spinosa  Zarenkov, 1970: 460, 1 unnumbered

g. [type locality: off west coast of Australia, 820 m]. –
akeda and Tomida, 1984: 46.
Cyclodorippe  rostrata  – Takeda and Moosa 1990: 55 [part,

ot Cyclodorippe  rostrata  Ihle, 1916].
Krangalangia  spinosa  – Tavares, 1992: 514; 1993:

96–299, figs. 13e, 15c and d.
Material examined. ZRC/NMCR/MNHN, 12 males (cl

.3–4.9 mm, cw 4.6–5.0 mm), 5 females (cl 4.3 mm, cw

.5 mm), east of Dingalan Bay, Luzon, 14◦45.79–47.22′N,
23◦10.93–08.5′E, 500–524 m, AURORA 2007, stn
C2700, 27 May 2007; ZRC, 1 male (cl 4.8 mm, cw 4.9 mm),

 females (cl 4.4–4.5 mm, cw 4.8–4.9 mm), east of Din-
alan Bay, Luzon, 14◦46.54–47.49′N, 123◦09.69–08.28′E,
07–540 m, AURORA 2007, stn CP2678, 500–524 m, 23

ay 2007.
Remarks. The specimens correspond in most respects

o published accounts (Zarenkov, 1970; Tavares, 1993),
lthough the size of the dorsolateral carapace spine is vari-

2
(
o
f

GLAO, stn T2 (ZRC). (A) Dorsal habitus, (B) right chela and (C)
mm.

ble, ranging from a small acute tubercle to a small spine, as
gured by Tavares (1993) for Western Australian specimens.
he spine is never as large as figured by Zarenkov (1970) and
is figure appears to be somewhat stylized.
Distribution. Australia, New Caledonia, Wallis and

utuna Islands, and now from the Philippines; 479–1223 m
Tavares, 1993).

.2.4.  Tymolus  brucei  Tavares,  1991
(Fig. 4E)
Tymolus  brucei  Tavares, 1991: 451, figs. 2, 7, 8B, 9D, 10C

type locality: Western Australia, 18◦52.2′S, 116◦11.1′E,
58–456 m]; 1993: 268, 271–272. – Chen and Sun, 2002:
71–173, fig. 73. – Ho et al., 2004: 645, Fig. 1D. – Ahyong
t al., 2007: tab. 1; 2009: 165, figs. 118, 119.

Material  examined. ZRC, 1 male (cl 3.8, cw 3.9 mm),
ohol Sea, 9◦27.4′N 123◦49.4′E, 273–302 m, PANGLAO

005, stn CP2343, 23 May 2005; ZRC/NMCR, 19 males
cl 3.8 mm, cw 4.0 mm to cl 5.5 mm, cw 6.0 mm), 13 oviger-
us females (cl 5.1 mm, cw 5.4 to cl 6.1 mm, cw 6.9 mm), 14
emales (cl 3.7 mm, cw 4.0 mm to cl 5.3 mm, cw 5.8 mm),
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ohol Sea, 9◦29.4′N 123◦44.4′E, 291–318 m, PANGLAO
005, stn CP2340, 23 May 2005.

Remarks. In all the specimens examined, the merus of
ereopod 2 is longer than the combined lengths of the dacty-
us, propodus and carpus, a species characteristic of T.  brucei.
he proportional lengths of the pereopod 2 articles, however,
xhibit allometric and sexual dimorphism. The proportional
ength of the merus of pereopod 2 increases with body size,
nd is proportionally longer in males than in size-matched
emales. Thus, sexual dimorphism in the length of the walk-
ng legs (pereopod 2 and 3) of T.  brucei  is similar to that
bserved for Cymonomus  (Ahyong and Ng, 2009) and may
epresent a more general pattern in cyclodorippoids.

Distribution. Western Australia, Indonesia, Vietnam, the
hilippines, China and Taiwan; 220–819 m (Tavares, 1993;
hyong and Ng, 2009).

.2.5.  Xeinostoma  sakaii  Tavares,  1993
(Fig. 4F)
Tymolus  rostratus  – Serène et al., 1974: 18 [not Cyclodor-

ppe (Cyclodorippe) rostrata Ihle, 1916].
Xeinostoma  euchir  – Sakai, 1976: 34. – Serène and Vadon,

981: 119, 121 [not X.  euchir  Stebbing, 1920].
Xeinostoma  sakaii  Tavares, 1993: 292–293, figs. 13c,

4b–c [type locality: Minabe, Kii Peninsula, Honshu, Japan].
Remarks. A single specimen of Xeinostoma  sakaii

avares, 1993, was collected from the Bohol Sea during
ANGLAO 2004 (stn P4: 9◦31.1′N, 123◦41′E, 100 m, 31
ay 2004), representing the second record of the species

rom the Philippines. The photograph made of the fresh
pecimen (Fig. 4F) leaves no doubt about its identity. Unfor-
unately, although photographed and examined, the specimen
as not available for restudy at the time of writing.
Distribution. Japan and the Philippines; 100–200 m

Tavares, 1993; this study).

.3. Cymonomidae Bouvier, 1898

.3.1.  Cymonomus  liui  sp.  nov.
(Figs. 3 and 4G)
Material  examined. Holotype, NMCR, ovigerous female

cl 3.2 mm, pcl 2.7 mm, cw 3.1 mm), Bohol Sea, 9◦27.4′N
23◦49.4′E, 273–302 m, PANGLAO 2005, stn CP2343, 23
ay 2005.
Description. Carapace quadrate, almost square, lateral
argins slightly convergent anteriorly; regions weakly indi-

ated; lower pterygostomian region swollen; anterior and
nterolateral surfaces with few long, fine setae, other surfaces
lmost glabrous. Anterolateral and posterolateral surfaces
overed with rounded or globular tubercles and granules, with
lub-shaped or stalked tubercles on anterolateral regions;

ubercles largest anterolaterally, becoming smaller pos-
erolaterally. Central carapace surface covered with small
ounded tubercles, smallest on gastric and cardiac regions,
arger on branchial regions. Fronto-orbital margin (exclud-

d
(
C
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ng rostrum and lateral projections) advanced very slightly
eyond anterolateral margins; exceeding half anterior cara-
ace width; lateral frontal projections elongate, situated
elow plane of rostrum, covered with club-shaped or stalked
ubercles, slightly shorter than rostrum. Rostrum slender,
pex acute, granular laterally and dorsally. Eyestalks strongly
ivergent, flattened, fused to carapace below rostral base;
pinose; reaching anteriorly almost to apex of basal anten-
ular peduncle segment. Epistome smooth except for blunt
ubercle mesial to base of antennule and small spine mesial
o base of antenna.

Antennular peduncle about 0.8 pcl; articles minutely gran-
lar. Basal antennal article fused to epistome; articles 2 and

 with globose tubercles; article 4 smooth.
Maxilliped 3 ischiobasis subquadrate, sparsely granular,

ith globose tubercles; ischiobasial demarcation indistinct.
erus slightly shorter than ischiobasis, about 3.0 times

onger than wide; tapering distally to rounded apex; surface
nd margins covered with globose and club-shaped tubercles.
actylus, propodus and carpus sparsely spinulate or granu-

ar. Exopod not exceeding merus of endopod; covered with
lobose and club-shaped tubercles.

Chelipeds sparsely setose; all segments with globose and
lub-shaped tubercles; palm densely covered with small glo-
ose tubercles. Dactylus as long as upper palm length; with
roximal dorsal granules or spinules in addition to small glo-
ose tubercles; occlusal surfaces of dactylus and pollex with
cattered setae, with distinct gape when closed.

Pereopods 2 and 3 long, slender, sparsely setose; all
egments except for dactylus bearing small globose and club-
haped tubercles, most pronounced along extensor margins.
ereopod 3 longest, merus 0.85 pcl. Dactyli broadly curved,
xtensor margin minutely granulate or spinulate; without
ongitudinal rib; with scattered spinules on other surfaces.
ereopod 3 dactylus distinctly shorter than combined length
f propodus and carpus.
Pereopods 4 and 5 with globose and club-shaped tubercles,

nd minute spinules, sparsely setose; longer than merus of
ereopod 3; dactyli markedly shorter than propodi, falcate,
exor margin with 2 or 3 spinules. Pereopod 5 merus, when
olded against carapace, reaching midlength of carapace.

Thoracic sternites 3 and 4 covered with small globose
ubercles, margins of sternites 4 and 5 with large, globose
ubercles.

Abdomen densely covered with globose and club-shaped
ubercles, and scattered spinules. Female pleotelson triangu-
ar, wider than long, apex rounded.

Egg diameter 0.8 mm.
Colour  in  life. Overall off-white (Fig. 4A).
Etymology. Named in honour of Prof. J.-Y. Liu, in recogni-

ion of his outstanding contributions to carcinology in China,
panning a period of more then 50 years.
Remarks. With the description of C.  liui  sp. nov., 30
escribed species of the genus are now known worldwide
Ng et al., 2008; Ahyong, 2008; Ahyong and Ng, 2009).
ymonomus  liui  closely resembles C.  curvirostris  Sakai,
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Fig.  3.  Cymonomus  liui  sp. nov., ovigerous female holotype, cl 3.2 mm, pcl 2.7 mm, cw 3.1 mm, PANGLAO 2005, stn CP2343 (NMCR).
(  (D) ma
a

1
p
k
p
a
a
f
l

k
c
d
e

A) Dorsal habitus, (B) anterior carapace, (C) basal antennal spine,
bdomen. Scale: A and F = 1.0 mm; B–E = 0.5 mm.

965 (Japan), C.  marivenae  Ahyong and Ng, 2009 (Philip-
ines), C.  trifurcus  Stebbing, 1920 (South Africa) and C.
apala Ahyong and Brown, 2003 (Australia) in sharing the
resence of pedunculate, globose tubercles on the carapace

nd pereopods, as well as having a diminutive size, with
dults smaller than 3.5 mm carapace length. Cymonomus  tri-
urcus differs from each of these species by its rostrum being
onger rather than shorter than the eyestalks. Cymonomus

s
i
t
s

xilliped 3, right outer view, (E) anterior sternites and (F) posterior

apala  is unique in this group in bearing a large hemispheri-
al boss laterally on each branchial margin. The new species
iffers from C.  marivenae  in having granulation over the
ntire carapace surface, rather than with the central surface

mooth, and in having small, densely packed granules cover-
ng the cheliped palms, rather than large, well-spaced globose
ubercles. Cymonomus  liui  is most similar to C.  curvirostris,
haring similar carapace and pereopod ornamentations, but
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Fig.  4.  Colour in life. (A) Krangalangia  spinosa  (Zarenkov, 1970), female, AURORA 2007, stn CP2678 (ZRC). (B) Corycodus  minax  sp.
nov., ovigerous female holotype, cl 5.8 mm, cw 10.2 mm, PANGLAO 2005, stn CP2383 (NMCR). (C and D) Ketamia  depressa  (Ihle, 1916),
ventral view carrying bivalve shell and dorsal view with shell removed, male, cl 3.1 mm, cw 3.2 mm, PANGLAO, stn T2 (ZRC). (E) Tymolus
brucei  Tavares, 1991, male, cl 3.8, cw 3.9 mm, PANGLAO 2005, stn CP2343 (ZRC). (F) Xeinostoma  sakaii  Tavares, 1993, PANGLAO 2004,
stn P4. (G) Cymonomus  liui  sp. nov., ovigerous female holotype, cl 3.2 mm, pcl 2.7 mm, cw 3.1 mm, PANGLAO 2005, stn CP2343 (NMCR).
Photo credits: (A and F) by Tin-Yam Chan; all others by second author.
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s readily distinguished by the clear demarcation between the
cular peduncles and carapace margin. In C.  curvirostris, the
cular peduncles are indistinguishably fused with the frontal
argin of the carapace (cf. Sakai, 1965).
Distribution. Presently known only from the Bohol Sea,

hilippines; 273–302 m.
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