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ABSTRACT. – Thalassina kelanang, a new species of Thalassina from Malaysia is described, and 
compared to published descriptions and specimens of Thalassina anomala (from Malaysia), T. squamifera 
(from Australia) and T. gracilis (from Thailand and Malaysia).  A number of morphological features of 
the carapace, rostrum, scaphocerite, chela, abdominal pleura and sternites, and petasma could be used to 
distinguish between the new species and T. anomala.  Thalassina kelanang appears to be more similar to 
T. squamifera in general morphology, but can be distinguished from the latter by its distinctive rostrum 
and male copulatory organ (petasma).  Thalassina kelanang has a rostrum with a characteristically deep 
median sulcus that extends behind the adrostral carina; the petasma has 3–4 strong proximal spines.  These 
characters are not found in two other congeners as well.
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INTRODUCTION

The family Thalassinidae Latreille, 1831, contains the single 
genus Thalassina Latreille, 1806, which had at one time 
been considered monotypic (Glaessner, 1969), but Holthuis 
(1991) suggested that there may be more than one species. 
Thalassina anomala (Herbst, 1804) is the valid type species, 
fi rst described as Cancer (Astacus) anomalus Herbst, 1804, 
based on a female type specimen collected from an unknown 
locality. The species was subsequently redescribed under 
the following synonyms: Thalassina scorpionides Latreille, 
1806 (type locality: unknown); Thalassina scabra Leach, 
1814 (type locality: unknown); Thalassina talpa White, 
1847 (type locality: Philippines); Thalassina gracilis Dana, 
1852 (type locality: Telegraph Island, near Singapore); and 
Thalassina maxima Hess, 1865 (type locality: New South 
Wales, Australia) (in Miers, 1880; De Man, 1928).  

De Man (1928) described his specimens of T. anomala var. 
squamifera (type locality: Karakelang-islands, Indonesia) 
as quite different from the typical, widespread T. anomala, 
in that the former had a small movable scaphocerite on 
its antennal peduncle while the typical anomala did not 
have it.  In addition, he also recognized that the shape of 
the ridge between the second to fi fth pleopods is different 
between the two varieties. Campbell & Woods (1970) 
elevated T. anomala var. squamifera to species rank, hence 
T. squamifera De Man, 1915, after examination of the 
Australian specimens. Support for this assignment came 
from Poore & Griffi n (1979) who examined 32 samples 

from Australia and one from the Philippines. They further 
added that T. squamifera lacks the oblique tuberculate ridge 
starting near the base of the fi xed fi nger and running back on 
the lateral surface of the large cheliped in T. anomala. This 
character was found to be most useful in separating fossil 
materials of the two species (Campbell & Woods, 1970).   

Thalassina emerii Bell, 1844, was fi rst described based 
on a fossil specimen believed to be likely from the mouth 
of the Daly River, Northern Territory, Australia, but its 
recognition in museum specimens from N.W. Australia 
suggests that this species may be extant  (see Davie, 2002, 
p. 475). Another species, Thalassina chilensis Steenstrup 
& Lütken, 1862, from the coast of Chile was believed to 
be distinct from T. anomala, but De Man (1928) suspected 
that T. chilensis is likely T. gracilis Dana, 1852 which he 
thought was synonymous with T. anomala.  Holthuis (1991) 
surmised that the type locality of T. chilensis is likely to be 
incorrect given that it has since never been found in Chile. 
Dworschak (1992) in personal communication with de Saint 
Laurent reported T. gracilis as likely a valid species. Thus 
far, world-wide there appears to be at least four extant 
species of mud lobsters belonging to the genus Thalassina. 
There is however a need to review the taxonomic status of 
all described species of thalassinid mud lobsters. Such a 
review has been carried out by the late de Saint Laurent’s 
co-worker, Dr. Ngoc-Ho of the National Museum of Natural 
History, Paris, and has been published in a supplement of 
this Journal after the acceptance of this paper. Ngoc-Ho & 
de Saint Laurent (2009) proposed three new species.   
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In Malaysia, Thalassina anomala was fi rst recorded from 
the states of Penang and Sarawak (in De Man, 1928), but 
the species appears quite widespread, appearing also in 
the states of Selangor (Sasekumar, 1974) and Johor (Ng 
& Kang, 1988).  However, there has been no attempt to 
examine closely these shy and diffi cult to catch creatures, 
to see if there are more than one species. This paper 
describes two main species found in Selangor, Malaysia; 
one the typical T. anomala, and the other a new species. We 
compared their morphology to specimens of T. squamifera 
obtained from Natural Sciences Museum & Art Gallery 
of the Northern Territory (NSMAG), Australia and T. 
gracilis from the Zoological Reference Collection (ZRC) 
of the Raffl es Museum of Biodiversity Research, National 
University of Singapore, and our collection.  Our reasons 
for a new species are as described below.  

MATERIAL AND METHODS

Study sites. – Mud lobsters were sampled from two study 
sites at Kelanang Beach and Carey Island, Selangor, 
Malaysia. The mud lobster mounds were located inside or 
near to mangrove forests in the intertidal shore. The sandy-
mud beach of Kelanang has a narrow (0.6 km) and degrading 
fringe of mangrove forests where on the landward side a 
coastal bund runs along the entire coastline. All specimens 
of the new species were sampled from Kelanang Beach. In 
Carey Island, which is located just north of Kelanang, the 
mud lobster mounds of only T. anomala are found on the 
landward side of perimeter bunds which are built around the 
entire island to protect the oil palm plantations that occupy 
former mangrove forests from seawater intrusion.  

Sampling. – Mud lobsters were trapped by using a 50 cm 
–long wire with a tethered piece of fi sh netting (1.5” or 2.5” 
mesh size) on one end and a T-handle at the opposite end. 
The wire was inserted into the burrow with the T-handle 
resting on top of the mound. The traps were laid during 
dusk and recovered after 15–18 hours. Trapped animals 
were entangled in the gill netting as they crawled up from 
the muddy bottom. The animals were also caught by digging 
below their mounds using a spade. All specimens were 
identifi ed and measured using a pair of digimatic calipers, 
with a precision of 0.01mm. Measurements provided are 
of the total length (measured along the midline from tip of 
rostrum to tip of telson) and the carapace length (measured 
along the midline from the tip of the rostrum to the posterior 
edge of the carapace). Identifi ed specimens are deposited in 
the Zoological Museum, University Malaya (ZMUM). Two 
specimens of the new species (male and female) are also 
deposited in ZRC, Singapore, and NSMAG, Australia.

Comparative material examined. – Thalassina anomala 
– 13 males and 5 females (TL; 114.6–241.1 mm) (ZMUM), 
Carey Island, Selangor, Malaysia, coll. H.H.Moh, Jun.–
Sep.2006.  

T. squamifera – 1 male (1325, 47.8 mm) (NSMAG, 
Cr.004775), Micket Creek, Darwin, N.T., Australia, coll. D. 

Percival, 26 Sep.1983; 1 male (146, 51.7 mm) (NSMAG, 
Cr.000517), Ludmilla Creek, Darwin, N.T., Australia, 
coll. J.R.Hanley, 12 Oct.1983; 1 male (139.6, 51.3 mm) 
(NSMAG, Cr.001475), Ludmilla Creek, Darwin, N.T., 
Australia, coll. D. Percival, 13 Oct. 1983; 1 female (113.0, 
41.9 mm) (NSMAG, Cr.009965), near bridge Channel 
Island, N.T., Australia; coll. M. Burke, 19 Feb. 1992; 1 
female (70.3, 26.1mm) (NSMAG, Cr. 013891), Port Keats, 
N.T., Australia, coll. K. Metcalfe & party, undated.

T. gracilis – 1 male (69.8, 25.8 mm) and 1 female (57.3, 
21.8 mm) (ZRC 2007.0512), Ranong mangroves, South 
Thailand, coll. P. Naiyanetr; 1 male (69.8, 25.5 mm) 
(ZMUM), Carey Island, Kuala Langat [=District], Selangor, 
Malaysia, coll. H.H.Moh, 19 Sep.2008. 

TAXONOMY

Thalassina kelanang, new species
(Figs. 1, 2A, 3A, 4A, 5A, 5B, 6A, 7A, 7B, 8A)

Material examined. – Holotype – male (150.0, 54.1 mm) (ZMUM), 
from mound in mangrove forest, Kelanang Beach, Kuala Langat, 
Selangor, Malaysia, coll. H.H. Moh, Apr.2007.

Paratypes – 1 female (141, 50.3 mm) (ZMUM), Kelanang Beach, 
Kuala Langat, Selangor, Malaysia, coll. H.H.Moh, Oct. 2006; 
1 male, (140, 52.0 mm), 4 females (120, 44.6 mm), (162, 58.9 
mm), (167, 60.8 mm), (150, 55.4 mm), (ZMUM), Kelanang 
Beach, Kuala Langat, Selangor, Malaysia, coll. H.H.Moh, Nov. 
2006; 1 male, (114, 42.9 mm), 2 females (163, 58.4 mm), (140, 
51.5 mm), (ZMUM), Kelanang Beach, Kuala Langat, Selangor, 
Malaysia, coll. H.H.Moh, Mac. 2007; 2 males (143, 51.9 mm), 
(133, 48.8 mm), 2 females (120, 43.7 mm), (119, 45.4 mm), 
(ZMUM), Kelanang Beach, Kuala Langat, Selangor, Malaysia, 
coll. H.H.Moh, Apr. 2007; 1 female (161, 59.1 mm), (ZMUM), 
Carey Island, Kuala Langat, Selangor, Malaysia, coll. H.H.Moh, 
Oct. 2006; 1 male (183, 63.6 mm), (ZMUM), Carey Island, Kuala 
Langat, Selangor, Malaysia, coll. H.H.Moh, Nov. 2006. 

Description of holotype. – Carapace elongate oval in dorsal 
aspect; sculptured by circular depressions or punctae, the 
largest pair (gastric pits) associated with post-cervical 
groove; upper lateral sides heavily covered with short 
anteriorly-directed spines; short posteriorly-directed spine 
on dorsal median margin not reaching fi rst abdominal tergite 
(Fig. 2A). Rostrum fl at, narrowly triangular and waisted 

Fig. 1. Thalassina kelanang, new species, holotype-male, TL = 150 mm, 
CL = 54.1 mm (ZMUM).
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Fig. 2. Dorsal view of carapace.  A, Thalassina kelanang (holotype, 150.0, 
54.1 mm); B, T. anomala-Male (151.4, 51.1 mm). Scale bar = 10 mm. 

near base (Fig. 3A), with lateral margins that continue 
posteriorly as short divergent ridges (adrostral carina) 
extending half length of gastro-orbital carina; median sulcus 
or groove deep, extending beyond adrostral carina; 3–11 
blunt marginal spinules or tubercles on adrostral carina. 
Supra-orbital, antennal and branchiostegal spines strong 
and sharp; orbital and sub-orbital spines short; 4–8 sharp 
spines at curved anterior end of branchiocardiac groove. 
Oblique groove with 10–14 spines on dorsal margin, 
anterior-most spine largest, thinly setose. Anterior margin of 
antennal region armed with series of short spines. Numerous 
tubercles on anterior margin of branchiostegite.

Antenna with highly reduced antennal scale or scaphocerite 
on the outer side, scaphocerite large, setose on inner margin 
(Fig. 4A). Antennal fl agellum when stretched backward 
reached fi rst or second abdominal somite, length more than 
fi ve times length of antennular fl agellum. 

Pereopods 1 (chelipeds) asymmetrical and subchelate, left 
chela larger than right (but see Paratypes below). Meri 
large, fl attened laterally on dorsal surface, but broad or 
triangular on ventral surface; right merus with 17 dorsal 
spines, left with 18 dorsal spines, anterior-most 4 spines 
large and decurved, inner and outer ventral margins serrulate 
with numerous subequal denticles on ventral surface. Carpi 
relatively small, inner dorsal margin with a row of 7–8 strong 
spines, outer ventral margin armed with a row of spines, 
anterior-most being most prominent. Propodi granulated on 
entire surface, granules on the posterior half of inner ventral 
surface comparatively larger than those on anterior half, 
dorsal surface with two ridges: inner ridge armed with row 
of 10 strong spines (Fig. 5A, 5B), outer ridge on proximal 
three-quarters distance, armed with row of small tubercles, 
outer surface with long fi ne setae occurring in tufts along 

rows, ventral surface with two serrated ridges. Dactyli 
twice as long as fi xed fi nger, narrow and laterally fl attened, 
right dorsal margin armed with row of 13–15 spines and 
numerous long fi ne setae, ventral surface with two serrated 
ridges and two rows of fi ne setae, a few punctae present 
along dorsal surface.

Pereopod 2 subchelate, smaller than pereopod 1; basi-
ischium laterally flattened with ventral margin armed 
with 6–9 strong spines and a row of setae; merus laterally 
fl attened, dorsal margin with row of 4–6 strong decurved 
spines, ventral surface densely setose; carpus setose on 
dorsal and ventral margins, dorsal margin with 2–3 strong, 
decurved spines; propodal length slightly longer than width, 
dorsal margin of fi xed fi nger armed with a longitudinal row 
of blunt teeth; dactylus with two rows of setae on dorsal 
margin, outer surface with medial longitudinal row of setae, 
ventral margin serrated with row of blunt teeth, postero-
ventral margin setose. 

Pereopod 3 narrow and fl attened laterally; coxa armed with 
4–6 spines on inner surface; ischium armed with 4–6 spines 
on ventral margin; merus with row of 6–10 decurved spines 
on dorsal margin, ventral margin serrated with two rows 
of 10–12 spines; carpus armed with 4–5 strong spines on 
dorsal margin, ventral margin spineless; propodus small 
and laterally compressed, with setae on dorsal and ventral 
surfaces; dactylus slender as long as propodus, ventral 
margin with row of setae, dorsal margin with seven short 
spines and row of setae.

Pereopod 4 similar but slightly smaller than pereopod 3; 
dactylus slender, longer than propodus.

Pereopod 5 smaller than pereopod 4, not compressed; coxae 
with gonopores facing each other on either side of mid-
ventral line; outer margin armed with a row of spines.

Male abdomen elongate and narrow; somite width as wide 
as length; fi rst abdominal somite smallest and narrowest; 
third and fourth somites largest. Dorsal tergite of first 
abdominal somite raised as a distinct rectangular piece, with 
inverted Y groove (Fig. 6A).  

Base of pleuron of second and third abdominal somites, each 
with two longitudinal, serrated ribs or carinae occupying 
anterior three-quarters distance to posterior end of segment 
(Fig. 7A). Abdominal sternite of second to fi fth somites with 
distinct bicuspid sternal ridge between opposite pleopods; 
each cusp bearing 3–6 teeth (Fig. 7B).  

Mature male pleopod 1 uniramus, with opposing endopods 
modifi ed and united to form petasma or intromittent organ; 
distal end of petasma narrowly oval to pointed, setal row 
on outer and inner margins reaching or almost reaching tip; 
inner distal setae modifi ed to form fi ne interlocking hooks 
on disc-like, subterminal keel of petasma; outer proximal 
end of petasma armed with 3–4 strong spines (Fig. 8A). 
Pleopods 2–5 biramous; pleopods 3–5 of equal size, but 
shorter than pleopod 2. Uropods styliform. 
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Fig. 3. Dorsal view of anterior region of cephalothorax.  A, T. kelanang (holotype, 150.0, 54.1 mm); B, T. anomala-Male (151.4, 51.1 mm); C, T. squamifera-
Male (132.5, 47.8 mm); D, T. gracilis-Male (69.8, 25.8 mm). Scale bar = 5 mm.

Telson broadly triangular, about as long as previous 
somite.

Variation. – Although our holotype male has a larger right 
cheliped than the left, the left cheliped can be larger than the 
right for both male and female, but in some of our specimens 
the difference was not obvious. Our specimens had 14 of 

the former type and 11 of the latter type. Merus of right 
cheliped with 12–17 dorsal spines, left 15–18, anterior 3–5 
spines large and decurved. In female, gonopores on  inner 
ventral surface of coxa of pereopod 3; pleopod 1 uniramus; 
pleopods 2–5 larger and biramous, bearing long setae which 
are particularly well-developed for carrying eggs during 
breeding season.  
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Fig. 4. Dorsal view of right antennal peduncle showing movable scaphocerite.  A, T. kelanang (holotype, 150.0, 54.1 mm); B, T. anomala, (absent)-Male 
(151.4, 51.1 mm); C, T. squamifera-Male (132.5, 47.8 mm). Scale bars: a–b = 20 mm; c = 10 mm.

Fig. 5.  Right chela of pereopod 1.  A–B, outer and inner aspects, T. kelanang (holotype, 150.0, 54.1 mm); C–D, outer and inner aspects, T. anomala-Male 
(151.4, 51.1 mm). Scale bar = 10 mm. 
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Fig. 6.  Dorsal view of fi rst abdominal somite.  A, T. kelanang (holotype, 150.0, 54.1 mm); B, T. anomala-Male (151.4, 51.1 mm). Scale bar = 10 mm.

Fig. 7. Second abdominal somite.  A–B, dorsal and ventral aspects, T. kelanang (holotype, 150.0, 54.1 mm); C–D, dorsal and ventral aspects, T. anomala-
Male (151.4, 51.1 mm).    Scale bar = 10 mm. 

Etymology. – The species is named after its type locality, 
Kelanang, in the district of Kuala Langat of the state of 
Selangor, Malaysia. The name is used as a noun.  

Colour. – Carapace orange to brown on dorsal aspect, 
becoming grey ventrolaterally. Abdomen red to orange 
on dorsal aspect, pleura grey. Dorsal aspect of pereopods 
brownish orange, ventral aspect grey.  

Biological notes. – Thalassina kelanang construct sandy 
mud mounds of generally less than 0.5 m in height. At 

Kelanang Beach, while the animal inhabits the fringing 
Rhizophora forest, there were more mounds on open sandy 
mud substrate without vegetation. In contrast, T. anomala 
were found in muddy substrate particularly in Carey Island, 
although few T. kelanang were found on the island. Thus, 
the two species appear to occupy their own microhabitats in 
the same general area. Male T. kelanang, unlike T. anomala, 
are very aggressive infl icting painful pinches on handlers; 
males often ended up with broken legs if placed together 
in an aquarium.   
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Fig. 8. Ventral view of petasma.  A, T. kelanang (holotype, 150.0, 54.1 mm); B, T. anomala-Male (193, 61.4 mm); C, T. squamifera-Male (132.5, 47.8 
mm); D, T. gracilis-Male (69.8, 25.8 mm).  Scale bar = 5 mm.

Remarks. – Thalassina kelanang shows similarities with the 
sympatric species, T. anomala in terms of size, coloration 
and general morphology. However, their morphological 
differences warrant the separation of the two species. In 
all our 65 T. anomala specimens, the posterior median 
spine of the carapace, often decurved, always overhangs 
the articulation with the fi rst abdominal tergite (Fig. 2B). 
In contrast, the median spine of T. kelanang is short, blunt 
and never overhangs the fi rst abdominal tergite. However, 
this character is similar to that of Thalassina squamifera De 
Man. The oblique groove of the carapace of T. anomala is 
covered with a thick row of setae, whereas in T. kelanang 
and T. squamifera it is sparsely covered by setae. The 
rostrum of  Thalassina kelanang has an acute tip, proximal 
waist and a deep median sulcus (groove) that extends up 
to the posterior pair of dorsal punctae behind the posterior 
end of the adrostrals; the latter reaches only the anterior 
half of the gastro-orbital carina (see Fig. 3A).  In contrast, 
both T. anomala and T. squamifera have a triangular 
rostrum with a shallow median sulcus that does not reach 
beyond the adrostrals; the latter extends to three-quarters 
or full length of the gastro-orbital carina (Fig. 3B, 3C). In 
addition, both species have rather smooth or at the most 
three tubercles on their adrostral and gastro-orbital carinae, 
posterior to the orbital margin. These features of the rostrum 
appear to be important in separating the different species 
of Thalassina. In fact, the examined T. gracilis specimens 
show a distinctive depressed and more acute rostrum unlike 
that of T. kelanang and others (Fig. 3D).

De Man (1928) pointed out the differences between T. 
anomala and T. squamifera (as a variety of T. anomala), 
in that only the latter has a scaphocerite on the antennal 
peduncle as well as a tuberculate ridge on the abdominal 
sternites (see below). Sankolli (1970) reported that T. 

anomala specimens in India, except for one female, 
generally did not have the scaphocerite. From a total of 65 
specimens of T. anomala examined in this study, 29 of them 
have much reduced scaphocerites, while 36 specimens do 
not have scaphocerites (Fig. 4B). In contrast, all specimens 
of T. kelanang have distinctly large, triangular scaphocerites 
with a row of long setae on their inner margin (see Fig. 4A).  
The fi ve specimens of T. squamifera also have scaphocerites 
but only one specimen has a row of marginal setae on the 
right scaphocerite (Fig. 4C). Thalassina kelanang has a long 
antennal fl agellum that when stretched backwards reached 
more than half the length of the fi rst abdominal somite; the 
fl agellum of T. anomala is much shorter, reaching less than 
three quarters of the carapace length. While the examined 
males of T. squamifera all had broken antennae, both 
females bore antennal fl agella that reached the posterior 
margins of the carapace.  

The merus of the cheliped in T. kelanang has a row of 3–5 
strong spines on its dorsal margin, whereas in T. anomala 
there are only two strong spines. There are also two or three 
strong spines in T. squamifera. Three other distinguishing 
features of T. kelanang are (i) the fi xed fi nger of its chela is 
half the length of the movable fi nger, whereas in T. anomala 
the fi xed fi nger is a quarter to a third the length of the 
movable fi nger (Fig. 5C, D), (ii) 8–12 strong dorsal spines 
on the inner dorsal ridge of the palm, whereas T. anomala 
has 14–20 blunt spines or tubercles, and (iii) lateral dorsal 
ridge of outer surface of palm extends to three-quarters 
distance but not to distal end, whereas in T. anomala, the 
ridge extends right up to the distal end (Fig. 5C). The same 
characters for T. squamifera are respectively fi xed fi nger 
half the length of movable fi nger, 9–11 inner dorsal spines 
and a lateral dorsal ridge that extends between half to three 
quarters of distance to distal end.
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Table 1: Comparative morphology of Thalassina anomala, T. squamifera and T. kelanang (new species).

T. anomala (Herbst, 1804) T. squamifera  De Man, 1915 T. kelanang, new species

Dorsal median margin of carapace  Dorsal median margin of carapace Similar to T. squamifera
projected as long, hooked spine resting on  projected as short spine not resting on the
fi rst abdominal tergite.  fi rst abdominal tergite. 

Rostrum triangular. Adrostral carina of  Generally similar to T. anomala except Rostrum waisted.  Adrostral carina extending
carapace extending three quarters or entire  rostrum more acute. to about half the distance of gastro-orbital
distance of gastro-orbital carina, both   carina, both carinae with 3–11 blunt 
carinae smooth or bearing maximum of  tuber cles postorbitally.  Median sulcus of
three blunt tubercles postorbitally.    rostrum deep, extending behind adrostrals. 
Median sulcus of rostrum shallow, not 
extending to behind adrostrals.     

Scaphocerite absent or if present, very Scaphocerite present, with or without Scaphocerite distinctly large, with marginal 
small.  marginal setae. row of long setae. 

Oblique tuberculate ridge present on inner  Oblique tuberculate ridge on fi rst cheliped Oblique tuberculate ridge on fi rst cheliped
surface of fi rst cheliped propodus, starting  propodus absent. propodus absent.
near the base of the fi xed fi nger and 
running posteriorly.  

Pereopod 1 with a row of 13–20 blunt  Pereopod 1 with a row of 9–11 blunt Pereopod 1 with a row of 8–12 strong
spines or tubercles on the inner propodal  spines or tubercles on the inner propodal  dorsal spines on the inner propodal ridge. 
ridge.  Lateral dorsal ridge extends the  ridge.  Lateral dorsal ridge extends to Lateral dorsal ridge extends to three quarters
entire length of propodus. more than half but never three quarters  or more of the propodal length.
 of the propodal length. 

Merus of pereopod 1 with 2 strong dorsal  Merus of pereopod 1 with 2–3 large dorsal Merus of pereopod 1 with 3–5 large dorsal 
spines. spines. spines.

Tergite of fi rst abdominal somite has two  Tergite of fi rst abdominal somite raised up Similar to T. squamifera. 
petaloid depressions in the form of an  as a distinct rectangular piece, with inverted
inverted V. Y groove. 

Pleura of second to sixth abdominal  Pleura of second and third abdominal Similar to T. squamifera 
somites with single longitudinal carina  somites with two longitudinal, serrated
occupying entire length of somite.   carinae occupying anterior three quarters 
 of somite length. 

Abdominal sternites of second to fi fth  Abdominal sternites of second to fi fth Abdominal sternites of second to fi fth
somites with only one median tubercle. somites with distinct bicuspid sternal ridge,  somites with distinct bicuspid sternal ridge, 
 each cusp bearing 3–5 teeth for male while  each cusp bearing 3–6 teeth in both male
 adult female without any. and female.

Petasma without proximal spines, tip  Petasma without proximal spines; outer Petasma with 3–4 strong proximal spines
broadly rounded without setae. and inner marginal setal rows extending  on outer margins; outer and inner marginal
 almost to pointed tip.  “Neck” behind keel  setal rows extending to pointed tip.  “Neck” 
 broad, width half the length of inner keel  behind keel slender, width one quarter the
 surface. length of inner keel surface.

Several distinctive differences between the three species 
are also observed in the abdomen and its appendages. 
Thalassina kelanang and T. squamifera have an inverted 
Y-groove on the dorsal tergite of the first abdominal 
somite (see Fig. 6A), whereas T. anomala has two petaloid 
depressions in the form of an inverted V (Fig. 6B). In T. 
kelanang and T. squamifera, the longitudinal ‘three-quarters 
long’ carina runs across the base of the pleuron of the second 
and third abdominal somites only, whereas in T. anomala 
the carina runs the entire somite length and is present on 
the second to sixth abdominal somites (Fig. 7C). A sternal 
ridge (second to fi fth somites) bearing two cusps each with 
3–6 teeth/ tubercles is present in T. kelanang as well as in 
T. squamifera, whereas in T. anomala, only one median 
tubercle is present (Fig. 7D). This is the other feature 

distinguishing the two varieties of mud lobster (sensu de 
Man, 1928). 

Male holotype and paratypes of T. kelanang (see Fig. 8A) 
have a petasma or intromittent organ that is quite different 
from that of T. anomala in that both outer and inner marginal 
setal rows of T. kelanang are reaching its distal tip, whereas 
the latter’s petasmal tip is broadly rounded without setae 
(Fig. 8B). In T. squamifera, inner marginal setae but no 
terminal setae are present on the petasmal tip (Fig. 8C). 
Another important difference between the petasma of the 
three species is the presence of 3–4 proximal spines in T. 
kelanang but which are absent in both T. anomala and T. 
squamifera. All our nine male specimens of T. kelanang 
have these proximal spines. The petasma of T. squamifera is 
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stout compared to that of its congeners. We also examined 
the petasma of T. gracilis and this is distinctly different 
from the rest and also without proximal spines (Fig. 8D). 
Therefore, despite the close similarities between T. kelanang 
and T. squamifera (Table 1), based on mainly differences 
of their petasma and the rostrum, we conclude that they are 
two different species.  

The new species of T. kelanang is more similar to T. 
squamifera than to T. anomala in general morphology, 
but can be distinguished from T. squamifera based on 
the morphology of the petasma and rostrum. Thus, the 
characteristics of both rostrum and petasma are very useful 
in distinguishing the species of Thalassina.  

ACKNOWLEDGEMENTS

We wish to thank Golden Hope Plantations  (now Sime 
Darby Plantation Private Limited) for providing a research 
grant and field assistance, to support this study which 
forms part of a PhD thesis presently undertaken by the 
first author.  We thank the University of Malaya for 
providing research facilities. We are very grateful to the 
Natural Sciences, Museum and Art Gallery of the Northern 
Territory, Australia and Raffles Museum of Biological 
Research, National University of Singapore, for loan of 
their specimens.

LITERATURE CITED

Bell, T., 1844. On the Thalasina Emerii, a fossil crustacean, 
forwarded by Mr. W. S. MacLeay, from New Holland. 
Proceedings of the Geological Society of London, 4: 360–
362.

Campbell, B. M. & J. T. Woods, 1970. Quaternary crustaceans 
from northern Australia in the collections of the Bureau 
of Mineral Resources, Canberra. Bulletin of the Bureau of 
Mineral Resources, 108: 41–42.

Dana, J. D., 1852. Crustacea. Part I. United States Exploring 
Expedition, during the years 1838, 1839, 1840, 1841, 1842, 
under the command of Charles Wilkes, U.S.N, 13(2): i–viii, 
1–685; Atlas (1855), C. Sherman, Philadelphia.

Davie, P.J.F., 2002. Crustacea: Malacostraca: Phyllocarida, 
Hoplocarida, Eucarida (Part 1). In: Wells, A. & W. W. K. 
Houston (eds), Zoological Catalogue of Australia. Vol. 19.3A. 
CSIRO Publishing, Melbourne. Pp. i–xii + 1–551.

Dworschak, P. C., 1992. The Thalassinidea in the Museum of 
Natural History, Vienna; with some remarks on the biology of 
the species. Annalen des Naturhistorischen Museums in Wien. 
Serie B, Botanik und Zoologie, 93: 189–238, fi gs. 1–18.

Glaessner, M. F., 1969. Decapoda: R400–532. In: Moore, R. 
C.  (ed.), Treatise on invertebrate paleontology, Part R, 
Arthropoda 4(2). University of Kansas Press and Geological 
Society of America, Inc., Boulder, Colorado.

Herbst, J. F. W., 1804. Versuch einer Naturgeschichte der Krabben 
und Krebse nebst einer systematischen Beschreibung ihrer 
verschiedenen Arten, 3(4): 1–49, pls. 59–62. Gotttlieb August 
Lange, Berlin & Stralsund.

Hess, W., 1865. BeitrSge zur Kenntnis der Decapoden-Krebse Ost-
Australiens. Archiv fi ir Naturgeschichte, 31: 127–173.

Holthuis, L. B., 1991. FAO Species Catalogue, Vol. 13: Marine 
Lobsters of the World: An Annotated and Illustrated Catalogue 
of Species of Interest to Fisheries Known To Date. FAO 
Fisheries Synopsis, 125: 1–292.

Latreille, P. A., 1806. Genera Crustaceorum et Insectorum 
secundum ordinem naturalem in familias disposita, iconibus 
exeplisque plurimis explicata. A. Koenig, Paris & Argentorati. 
Pp. i–xviii + 302 p.

Latreille, P. A., 1831. Cours d’entomologie ou de I’histoire 
naturelle des Crustaces, des Arachnides, des Myriopodes et 
des Insectes. Exposition methodique des ordres, des families 
et des genres des trois premieres classes. A I’usage des eleves 
de I’ecole du Museum d’Histoire naturelle, Paris. Pp. i–xiii, 
1–568, Atlas: pls. 1–26.

Leach, W. E., 1814. Crustaceology. In Brewster, D. (ed.), The 
Edinburgh Encyclopaedia, Blackwood: Edinburgh, 7(2): 
383–437.

Man, J. G. de, 1915. Zur Fauna von Nord-Neuguinea. Nach den 
Sammlungen von Dr. P. N. van Kampen und K. Gjellerup in 
den Jahren 1910–1911. Macrura. Zoologisches Jahrbücher 
Abtheilung für Systematik, Jena, 38: 385–458, Pls. 27–29.

Man, J. G. de, 1928. The Decapoda of the Siboga-Expedition. 
Part 7. The Thalassinidae and Callianassidae collected by the 
Siboga-Expedition with some remarks on the Laomediidae. 
Siboga Expéditie Monographie 39a: 1–187.

Miers, E. J., 1880. On a collection of Crustacea from the Malaysian 
region.—Part III. Crustacea Anomura and Macrura (except 
Penaeidea). Annals and Magazine of Natural History (ser. 5), 
3: 370–384.

Ng, P. K. L. & N. Kang, 1988. Thalassina: the mud lobster. Nature 
Malaysiana, 13 (4): 28–31.

Ngoc-Ho, N. & M. de Saint Laurent, 2009. The genus Thalassina 
Latreille, 1806 (Crustacea: Thalassinidea: Thalassinidae). 
Raffl es Bulletin of Zoology, Supplement No. 20: 121–158.

Poore, G. C. B., & D. J. G. Griffin, 1979. The Thalassinidea 
(Crustacea: Decapoda) of Australia. Records of the Australian 
Museum, 32: 217–321.

Sankolli, K. N., 1970. The Thalassinoidea (Crustacea, Anomura) 
of Maharashtra. Journal of the Bombay Natural History 
Society, 67: 235–249.

Sasekumar, A., 1974. Distribution of macrofauna on a Malayan 
mangrove shore. Journal of Animal Ecology, 43: 51–69.

Steenstrup, J. & C. Lutken, 1862. Om Thalassina anomala 
(HERBST).  Videnskabelige meddelelser fra dansk 
naturhistorisk foreningi Kobenhavn, 1861: 267–248, pls. 
1–7.

White, A., 1847. List of the specimens of Crustacea in the 
collection of the British Museum. British Museum Natural 
History, London. Pp. i–viii +1–143.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2540 2540]
  /PageSize [612.000 792.000]
>> setpagedevice


