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Fig. 7. Rhabdonotus xynon new species, holotype female, cl 8.4 mm, cb 7.7 mm (MNHN): A, 
dorsal view; B, ventral view. 
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Table 1. Differences between Rhabdonotus pictus A. Milne Edwards, 1879, R. pilipes new species 
and R. xynon new species. 

Rhabdonotus pictus R. pilipes R. xynon 

Frontal margin 

Supraorbital t e e th 

Mildly tuberculated; bilobed, Heavily tuberculated, 
lobes rounded; cleft between margin appears serrated; 
lobes shallow (Fig. 2A, 4A, 4G) bilobed, lobes rounded; cleft 

between lobes shallow (Fig. 

Distinct (Figs. 2A, 4A, 4G) 
6A) 
Distinct (Fig. 6A) 

Heavily tuberculated, 
margin appears serrated; 
bilobed, lobes more 
triangular; cleft between 
lobes deeper (Figs. 8A, 8G) 
Less distinct (Fig. 8A) 

Rounded 

Lined with flat and small 
granules (Figs. 2A, 4A, 4G) 

Infraorbital t ee th 

Anterolateral margin 

Epibranchial cleft 

Epibranchial tooth 

Posterolateral margin 

Third maxilliped: 
1. Anterior and inner 

margins of merus 

2. External angle of 
merus 

Cheliped 

Dorsal margins of all 
ambulatory legs end in a 
triangular lobe 

Hairiness of ambulatory 
legs 

Outer margins of 
ambulatory carpus and 
propodus 

Colour pat tern 

More often present in adult 
males than in females; in 
adult specimens than 
juveniles (Figs. 2A, 4A, 4G) 

Very small and weak tooth 
(Fig. 2A) 

Converging (Figs. 2A, 4A, 4G) 

Usually tuberculated 

Quadrate 

Mildly tuberculated with flat 
granules (Figs. 2K, 4F) 

Slightly hairy 

Mildly granulated (more 
granulated in juveniles) (Figs. 
2C, 4C, 4H) 
Outer and inner margins of 
chelipeds bear two parallel 
stripes; all stripes are red or 
dark brown in color; in 
transverse stripes 2-4 and 
concentric ring, centre of 
stripes appearing pale yellow 
(Fig. 10A, B) 

Rounded 

Heavily tuberculated with 
tall granules, margin 
appearing serrated (fig. 6A) 

Very often present in 
females (Fig. 6A) 

Stronger (Fig. 6A) 

Slightly straighter (Fig. 6A) 

Usually heavily 
tuberculated 

Quadrate 

Heavily tuberculated (Fig. 
6E) 

Heavily tuberculated with 
tall granules (Fig. 6F) 

Absent 

Very hairy 

Lined with strong tubercles 
(Fig. 6C) 

Chelipeds bear no markings; 
all stripes are brown in 
colour, centre of stripes do 
not appear as pale (Fig. 
IOC) 

Triangular 

Heavily tuberculated with 
tall granules (Fig. 8A) 

May be present in small 
females (Fig 8G) 

May be present in small 
females (Fig. 8G) 
Straight (Fig. 8A) 

Not tuberculated (mildly 
tuberculated in young) 

Rounded 

Not tuberculated (mildly 
tuberculated in young) (Fig. 
8E) 

Heavily tuberculated with 
tall granules (Fig. 8F) 

Present 

Not hairy 

Carpus mildly granulated; 
propodus appears smooth 
(Fig. 8C) 
Overall colour appearing 
purplish-brown. Possible pale 
reddish-orange markings 
along the frontal and 
anterolateral margins, 
cardiac region and chelipeds 
(Fig. 10D) 

3. Inner margin of ischium Tuberculated (Figs. 2E, 4E) 

Absent 
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Fig. 6. Rhabdonotus pilipes new species. A-F, holotype female, cl 7.2 mm, cb 6.8 mm, (NTM 
Cr008806): A, carapace; B, face of carapace; C, right fourth ambulatory leg; D, anterior sternites; 
E, right third maxilliped; F, right cheliped. G-N, male, cl 5.2 mm, cb 4.9 mm, (NTM Cr007875): 
G, carapace; H, left fourth ambulatory leg; I, anterior sternites; J, abdomen; K, ventral view of 
left Gl; L, ventral view of tip of left Gl; M, ventral view of tip of left G2; N, ventral view of left G2. 
Scales for A-K, N = 1.0 mm; for L^M = 0.1 mm. 
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more tube rcu la t ed , t he supra -orb i t a l 
teeth more pronounced, with the distinct 
epibranchial cleft and tooth, narrower 
sternum and more distinctive colour pat-
tern. As seen in R. pictus and R. pilipes 
new species, smaller specimens are usu-
ally more tuberculated than the larger 
ones. The n a r r o w e r s t e r n u m of the 
Vanuatu specimen could be size related — 
the s terna of females generally become 
broader as they increase in size. The 
Vanua tu specimen still has i ts colour 
markings on the carapace as opposed to 
the holotype. Most of the markings have 
already faded in the holotype. Thus, we 
cannot ascertain if the difference (see 
later in descriptions of colour) observed 
here is due to preservat ion or merely 
variation within the species. As for the 
other differences, with only two speci-
mens on hand, we prefer to regard them 
as infra-specific variation for the moment. 
It is in teres t ing to note t ha t both the 
specimens were collected from very differ-
ent dep ths (holotype f rom 73-84m; 
V a n u a t u specimen f rom 550-571m). 
Whether the depth reading for e i ther 
specimen is erroneous cannot be deter-
mined. External ly, the differences ob-
served at present on the basis of only two 
female specimens do not warrant their 
recognition as a separate species. 

Host records. — Although an arm of a 
crinoid was collected together with the 
holotype, identification was not possible. 
It at least confirms that R. xynon new spe-
cies, is also a crinoid symbiont. 

Distribution. — At the present mo-
ment, this species is only known from the 
Philippines and Vanuatu. 

Colour. — Holotype: overall colour ap-
pear ing purplish-brown including legs 
and chelipeds; a fa in t reddish-orange 
transverse stripe runs between the orbits 
r each ing t he a n t e r o l a t e r a l marg ins . 
V a n u a t u specimen: overall appear ing 
purplish-brown as well with additional 
reddish-orange markings; a t ransverse 
m a r k i n g r u n s along t he f r o n t a l and 

anterolateral margins; a concentric ring 
and a crescent shape marking present on 
the cardiac region; a whitish stripe runs 
longitudinally along the chelipeds; be-
tween the supra-orbital teeth there is a 
dark transverse stripe (see Fig. 10D). 

Morphology of the first zoea of 
Rhabdonotus pictus 

Fig. 9A-I 
Description (Fig. 9). — Length of cara-

pace (Fig. 9A) is ca. 0.7mm. Carapace 
with slightly hooked dorsal, short lateral 
and short rostral spine straight. Regions 
ad jacen t to l a t e ra l and dorsal sp ines 
heavily tuberculated, with scattered short 
setae, anterolateral margin lined with nu-
merous sharp denticles. Eyes sessile. Ab-
domen (Fig. 9B) with five somites, six 
fused to telson. Dorsal surfaces of somite 
2 with a pair of robust, la tera l knobs, 
somites 3 to 5 each with a pair of distinct 
upward and backwardly directed spines. 
Somites 2 -5 with a pair of posterolateral 
processes each, blunt on somite 2, sharp 
on somites 3-5. Dorsal surfaces of somites 
2-5 with varying number of short setae: 4-
6, 4-6, 4-5, 4-6 respectively; somites 2-5 
with two additional long hairs. Postero-
dorsal margins of somites 2 -5 with 8, 10, 
10, 8 minute denticles respectively. Pleo-
pods absent on all somites. Telson (Fig. 
9B) bifurcate, margins of furcae spinu-
lose, each with 1 large lateral spine and 1 
small dorsal spine. Inner margin of telson 
fork with 3 pairs of large setose spines. 

A n t e n n u l e (Fig. 9C) u n i r a m o u s , 
unsegmented, cone-shaped, with 2 stout 
and long, 2 thin and short aesthetascs, 2 
simple terminal setae. 

Antennal exopod (Fig. 9D) approxi-
mately equal in length to spinous process, 
both sharply tapering. Spinous process 
with 2 rows of spinules on distal margin. 
Outer margin of exopod with 2 thick me-
dian spine; distal pa r t wi th 2 rows of 
spinules. 

Mandible (Fig. 9E) heavily chitinised, 
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Fig. 9. Rhadonotuspictus A Milne Edwards, 1879, first zoea: A, lateral view; B, Abdomen (dorsal 
view); C, Antennule; D, Antenna; E, mandibles; F, Maxillule; G, Maxilla; H, First maxilliped; I, 
Second maxilliped. Scale bar = 0.1 mm. 
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Fig. 10A-B. Rhadonotus pictus A Milne Edwards, 1879: A, female, cl. 5.3mm, cb 4.8mm, (ZRC 
1995.224); B, female, cl 7.5mm, cb 7.2mm (ZRC 1989.2046) (Photo courtesy of K. Sagathevan); C, 
Rhabdonotus pilipes new species, one of the ovigerous paratypes, size not recorded (Photo cour-
tesy of A. J . Bruce); D, Rhabdonotus xynon new species, female, cl 5.2mm, cb 4.9mm (MNHN) 
(Photo courtesy of A. Crosnier). 

both with inter-digitating incisor and mo-
lar processes, palp absent. 

Coxal endi te of maxillule (Fig. 9F) 
with 7 stout setae (4 terminal, 3 subtermi-
nal, stepped), basal endite with 2 serrated 
spines, 3 setae and 1 tubercle. Endopod 2-

segmented, proximal segment with 1 long 
seta, distal segment with 2 subterminal 
and 4 terminal setae, stepped. 

Coxal and basal endi tes of maxil la 
(Fig. 9G) bilobed, with 6, 5 setae on proxi-
mal lobes and 4, 4 setae on distal lobes re-



124 D. G. B. CHIA & P. K. L. NG 

Table 2. Differences between the first zoeal stages of Rhabdonotus pictus A. Milne Edwards, 
1879, Harrovia longipes Lanchester, 1900 (fide Lim & Ng, 1988) H. albolineata Adams & White, 
1849 (fide Chia et al., 1993), Echinoecuspentagonus Rathbun, 1894 (fide Van Dover et al., 1986) 
and Zebrida adamsi White, 1847 (fide Mori et al., 1991). 

Rhabdonotus 
pictus 

. Harrovia 
Harrovia longipes ,, ,. 

albolineata 

Echinoecus 
pentagonus Zebrida adamsi 

Carapace Regions around 
lateral and dorsal 
spines heavily 
tubercula ted , 
with sca t te red 
short se tae , 
an te ro la te ra l 
margin lined with 
numerous sharp 
denticles 

Regions around 
lateral and dorsal 
spines finely 
tuberculated, with 
scat tered se t ae 

Regions around 
lateral and dorsal 
spines finely 
tuberculated, with 
scat tered se t ae 

All regions smooth All regions smooth 

Antennule 4 aesthetascs, 2 4 aesthetascs, 
long, 2 short with long, 2 short 
2 terminal s e t ae 

4 aesthetascs, 2 
long, 2 short 

3 aesthetascs , with 3 aesthetascs, with 
2 terminal s e t ae 1-3 terminal s e t a e 

Maxillule: 
Coxa 

7 s e t a e 7 s e t ae 8 s e t ae 7 s e t ae 7 s e t ae 

Maxilla: 
Setal formula 
(distal-proximal) of 

Basial 
Coxa 

Second maxilliped: 
Setal formula 
(proximal-distal) of 

endopod 

4, 5 
4, 6 

1, 1 , 6 

4, 4 
4, 5 

1, 1, 6 

4, 5 
6, 2 

1, 1, 5 

4, 5 
4, 5 

1, 1 , 6 

4, 5 
4, 6 

1, 1 , 6 

Abdomen: 
Pos te ro la te ra l 
process Somites 3-5 sharp Somites 3, 4 sharp Somites 3-5 sharp Somites 3-5 sharp Somites 3-5 sharp 

spectively. Endopod bilobed, with 3 setae 
on proximal lobe, setae on distal lobe 
stepped, in the arrangement of: 3, 2; outer 
m a r g i n wi th f r inge of f ine ha i r s . 
Scaphognathi te with 4 stout, plumose 
marginal setae; tip strongly tapered, plu-
mose. 

Coxa of first maxilliped (Fig. 9H) bare, 
basis with 10 setae (2, 2, 3, 3, proximal to 
distal). Endopod five-segmented, setation 
from proximal to distal segment 3, 2, 1, 2, 
5. Exopod constricted medially, appearing 
2-segmented, with 4 stout, setose termi-
nal natatory setae. 

Coxa of second maxilliped (Fig. 91) 
bare , bas is wi th 4 se tae (1, 1, 1, 1). 

Endopod 3 -segmented , s e t a t ion f rom 
proximal to distal segment 1, 1, 6. Exopod 
constricted medially, with 4 stout, setose 
terminal setae. Third maxilliped absent. 

Remarks. — The first zoeal stage of 
Rhabdonotus pictus is compared to those 
described for Harrovia longipes Lan-
chester, 1900 {fide Lim & Ng, 1988), H. 
albolineata Adams & White, 1849 ( f i de 
Chia et al., 1993), Echinoecus pentagonus 
(A. Milne Edwards, 1879) ( f ide Van Dover 
et al., 1986) and Zebrida adamsi White, 
1847 ( f ide Mori et al., 1991). The differ-
ences (Table 1) observed are not signifi-
cant at the species or genus level. The 
similarities observed are: 1) in the gen-



REVISION OF EUMEDONID CRAB GENUS RHABDONOTUS 125 

eral shape of carapace, abdomen and an-
tennule; 2) antenna's subequal spinous 
protopodal process and exopod; 3) setae 
arrangement on the endopod segment of 
maxillule in the groups of 4, 2, 1 and on 
basial segment 5; 4) setae arrangement 
on the endopod of maxilla in the groups of 
5, 3, and the scaphognathite bearing 4 
plumose setae; 5) first maxilliped (see de-
scription above) is entirely the same for 
all species; and 6) setae arrangement on 
the basis of second maxilliped being 1,1, 
1, 1. The many similarities support the 
current contention that these genera be-
long to one monophylet ic taxon (i.e. 
Eumedonidae). 

Acknowledgements 
Special thanks to the various curators 

for gracious loan of specimens and help in 
many ways: C. F r a n s e n and Lipke 
Holthuis (RMNH), P. Clark (BMNH), K. 
Coombes (NTM), A. J . Bruce (NTM), D. 
Guinot and A. Crosnier (MNHN), P. 
Somsat (PMBC), P. Davie (QM) and C. M. 
Yang (ZRC). K. Sagathevan, A. J. Bruce 
and A. Crosnier kindly permitted us to 
use their colour slides of the various spe-
cies. The authors would also like to ex-
press their thanks to R. Teo and T. M. Sin 
who identified the crinoids and for spot-
ting the gravid female crab amongst the 
many crinoids collected during one of our 
field trips. Thanks are also due to W. L. 
Chiong, Alvin Wong, Desmond Wee, 
Kelvin Lim, Salam and Rahmat for their 
much appreciated help in the various field 
trips; P.Y. Aw for maintaining the marine 
aquar ium, and L. M. Chou for loan of 
dredging equipment . The au thors ac-
knowledge the suppor t of g r a n t RP 
900360 from the National University of 
Singapore to the second author. This is a 
contribution from the Ecology/Systemat-
ics Laboratory, no. 3/1995. 

Literature Cited 
Adams, A., & White, A. 1848-1849. Crustacea, 

in Zoology of the Voyage of H.M.S. Samar-

ang; Under the Command of Captain Sir 
Edward Belcher, C. B., F. R. A. S., F. G. S. 
dur ing the Years 1843-1846 (A. Adams, 
editor), 1-66, pi. 1 -13 . Published in two 
parts: Par t I (pp. 1-32, pis. 1-6) is dated on 
the cover 1848, Pa r t II (pp. 33-66, i-vii , 
pis. 7-13) has the date 1849 on the front 
cover. 

Balss , H., 1934. S u r q u e l q u e s Decapodes 
brachyoures de Madagascar . Faunes des 
Colonies Frangaises, 5: 501-528, pi. 1. 

, 1957. Decapoda, VIII: Systematik, in 
H. G. Bronns. Klassen und Ordnungen des 
Tierre ichs , Band 5, Abte i lung 1, 7(12): 
1505-1672, fig. 1131-1199. 

Chia, D. G. B., Ng, P. K. L., & Van Den Spiegel, 
D., 1993. The identities of two crinoid sym-
bionts , Harrovia albolineata A d a m s & 
White, 1849, and H. longipes Lanchester, 
1900 (Decapoda , B r a c h y u r a , E u m e d o -
nidae). Crustaceana, 64(3): 259-280. 

C rosn i e r , A., 1962. C r u s t a c e s Decapodes 
Portunidae. Faune de Madagascar, 16: 1 -
154, pis. 1-13. 

Dai, A., & Yang, S., 1991. Crabs of China seas. 
21 + 608 pp., 74 pis. China Ocean Press, 
Beijing and Spinger-Verlag, Berlin. 

, , Song, Y., & Chen, G., 1986. 
Crabs of Chinese seas. pp. 17 + 642, pis. 1 -
74. China Ocean Press, Beijing, (In Chi-
nese). 

Dana, J . D., 1853. Crustacea. In United States 
Explor ing Expedi t ion d u r i n g t h e y e a r s 
1839, 1840, 1841, 1842, unde r t h e com-
mand of Charles Wilkes, U.S.N., 13, pt. 2: 
686-1618. 

Guerin-Menevil le, F. E., 1829-1844. Icono-
graphie du regne animal de G. Cuvier, ou 
representat ion d'apres na tu re de l 'une des 
especes les plus remarquables, et souvent 
non figurees, de chaque genre d 'animaux, 
avec un text descriptif mis au courant de la 
science: Ouvrage pouvant servir d 'atlas a 
tous les trai tes de zoologie. Pis. 450 in 45 
livraisons. Crustacea: 36 pis., 48 pp. Paris. 

Griffiths, F. B., Flemminger, A., Kimor, B., & 
Vanuccu, M., 1976. Shipboard and curat-
ing methods. In: H. F. S teedman , (Ed.), 
Zooplankton fixation and p rese rva t ion , 
Paris: UNESCO Press, pp. 17-33. 

Johnson , D. S., 1962. C o m m e n s a l i s m and 
semi-parasit ism amongst Decapod Crusta-
cea in Singapore waters . In: Proceedings of 
the First Regional Symposium on Scientific 
Knowledge of Tropical Parasi tes . Univer-
sity of Singapore, pp. 282-288. 

, 1967. On some commensal decapod 
c rus taceans f rom Singapore . J o u r n a l of 
Zoological Society of London, 153: 499-526. 



126 D. G. B. CHIA & P. K. L. NG 

Lanchester , W. F., 1900. On a collection of 
Crustacea made at Singapore and Malacca, 
Pt. I. Crustacea Brachyura. Proceedings of 
t he Zoological Society of London, 1900: 
719-770, pis. 44-47. 

Leene, J . E., 1938. Brachygnatha: Portunidae. 
The Decapoda Brachyura of the Siboga Ex-
pedition, VII. Siboga-Expeditie, 39C3(131): 
1-156. 

Lim, G. S. Y., & Ng, P. K. L., 1988. The first 
zoeal stage of Harrovia albolineata Adams 
and White, 1848 (Crustacea: Brachyura: 
Pilumnidae), with a note on Eumedonine 
systematics. Journa l of Na tu ra l History, 
22(1): 217-223. 

Lundoer, S., 1974. A checklist of the marine 
Brachyura in the reference collection a t 
PMBC, T h a i l a n d . R e s e a r c h Bu l l e t i n , 
Phuket Marine Biological Centre, No. 4: 1 -
11. 

de Man, J . G., 1888. Ber icht iiber die von 
Herrn Dr. J . Brock im indischen Archipel 
g e s a m m e l t e n Decpoden und S t o m a t o -
poden. Archi fu r Naturgeschichte , 53 (I 
Band, 3 Heft): 289-600, Taf. Xl-XXIIa. 

Mi lne E d w a r d s , A., 1879. Desc r ip t ion de 
quelque Crustaces nouveaux. Bulletin de 
la Societe Philomatique de Paris, ser. 7 (3): 
103-110. 

Milne Edwards, H., 1834. Histoire naturel le 
des Crustaces, comprenant l 'anatomie, la 
physiologie e t la c lass i f ica i ton des ces 
a n i m a u x , Volume 1. xxxv + 468 pp. , 
Librairie Encyclopedique de Roret, Paris. 

Mori, A., Yanagisawa, Y., Fukuda, Y., & Ng, 
P.K.L., 1991. Complete larval development 
of Zebrida adamsii White, 1847 (Decapoda: 
Brachyura), reared in the laboratory. Jour-
nal of Crustacean Biology, 11(2): 292-304. 

Naiyanetr , P., 1980. Crustacean fauna of Thai-
land (Decapoda and Stomatopoda). Chula-
longkorn Univers i ty , Bangkok, Mimeo-
graphed, pp. 1-73. 

Nobili , G., 1901. Decapodi e s tomatopod i 
eritrei del Museo Zoologico dell 'Universita 
di Napoli. Annuario del Museo Zoologico 
della R, Universiita di Napoli, nuova serie, 
1930: 1-20. 

, 1906. C r u s t a c e s Decapodes e t 
Stomatopodes: Mission J . Bonnier et Ch. 
Pe rez (Glofe P e r s i q u e 1901). Bu l l e t i n 
Scientifique de la France et de la Belgique, 
40: 13-159, pis. 2-7. 

Rathbun, M.J., 1894. Notes on the crabs of the 
Family Inachidae in the United States Na-
tional Museum. Proceedings of the United 
States National Museum, 17: 43-75, pi. 1. 

S a n k a r a n k u t t y , C., 1966. On Decapoda 

Brachyura from the Gulf of Manaa r and 
Palk Bay. Proceedings of the Symposium 
on C r u s t a c e a he ld a t E r n a k u l a m f rom 
J a n u a r y 12-15, 1965, 1, Marine Biological 
Association of India, Mandapam Camp, pp. 
347-362, pis. 1 -2 . 

Serene, R., 1968. The Brachyura of the Indo-
West Pacific Region. In Prodromus for a 
checkl is t of t he non-p lanc ton ic m a r i n e 
fauna of South Eas t Asia. Singapore Na-
tional Academy of Science, Special Publica-
tion number 1, 1-120. 

, & Romimohtarto, K., 1963. On some 
species of E u m e d o n i d a e f rom Indo-Ma-
layan region. Marine Research in Indone-
sia [Penelitian Laut di Indonesia], number 
6: 1-14, pis. 1-2 . 

Shen, C. J. , Dai , A. Y., & H. L. Chen, 1982. 
New and r a re species of P a r t h e n o p i d a e 
(Crustacea: Brachyura) from China Seas. 
Acta Zootaxonomica Sinica, 7(2): 139-149, 
pis. 1, 2. 

Stephenson, W., 1962. Evolution and ecology 
of portunid crabs, with special (sic) refer-
ence to A u s t r a l i a n spec ies . In: G. W. 
Leeper (ed.), The evolution of living organ-
isms. A symposium of the Royal Soeciety of 
Vic tor ia he ld in Melbourne , Decmeber 
1959, pp. 311-327, Melbourne University 
Press, Melbourne. 

, 1972. An annotated checklist and key 
to the Indo-West- Pacific swimming crabs 
(Crustacea: Decapoda: Portunidae). Bulle-
t in of the Royal Society of New Zealand, 
No. 10: 1-64. 

, & Campbell, B., 1960. The Austral ian 
portunids (Crustacea: Portunudae). IV. Re-
maining genera. Austral ian Journa l of Ma-
rine and Freshwater Research, 11(1): 7 3 -
122, pis. 1-6 . 

Stevcic, Z., 1991. Note on some ra re and aber-
r a n t A u t r a l i a n c rabs . Beagle , Records 
Nor thern Terr i tory Musuem of Arts and 
Science, 8(1): 121-133. 

, Castro, P., & Gore, R. H., 1988. Re-es-
t ab l i shmen t of the family Eumedon idae 
Dana, 1853 (Crustacea: Brachyura). Jour-
nal of Natura l History, 22: 1301-1324. 

Van Dover, C. L., Gore, R. H., & Castro, P., 
1896. Echinoecus pentagonus (A. Milne 
Edwrads , 1879): larval development and 
systematic position (Crustacea Brachyura: 
Xanthoidea nec Parthenopoidea). Journa l 
of Crustacean Biology, 6(4): 757-776. 

Walker, A. O., 1887. Notes on a collection of 
Crustacea from Singapore. Journa l of the 
Linnean Society, Zoology, 20: 107-117, pis. 
6-9 . 


