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Morphological and phylogenetic evidence for a new species of 
Parasesarma De Man, 1895 (Crustacea: Decapoda: Brachyura: 
Sesarmidae) from the Malay Peninsula, previously referred to as 
Parasesarma indiarum (Tweedie, 1940)

Adnan Shahdadi1, 2, Peter K. L. Ng3 & Christoph D. Schubart1

Abstract. A colourful crab currently referred to as Parasesarma indiarum (Tweedie, 1940) is a relatively common 
species in Southeast Asian mangroves and has been recorded from Singapore, Malaysia, and Indonesia. The 
present study compares the material from Singapore and Peninsular Malaysia to the type specimens from Ambon, 
and recognises two species based on their morphology and genetic distances. The structure of the chelar dactylar 
tubercles and molecular data support the distinction of specimens originating from Peninsular Malaysia and Singapore 
from those of Ambon corresponding to P. indiarum sensu stricto. We here describe them as a separate species, 
Parasesarma peninsulare new species, and compare it with allied congeners.
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INTRODUCTION

The two largest genera of the Sesarmidae Dana, 1851 
used to be Perisesarma De Man, 1895, and Parasesarma 
De Man, 1895, with a summed total of 71 species (Ng et 
al., 2008; Rahayu & Ng, 2009; Davie, 2010; Koller et al., 
2010; Naderloo & Schubart, 2010; Rahayu & Li, 2013; 
Ng et al., 2016; Cannicci et al., 2017; Shahdadi et al., 
2017, 2018; Li et al., 2018). Shahdadi & Schubart (2017) 
re-defined Perisesarma on the basis of the type species, 
Sesarma dusumieri H. Milne Edwards, 1853, restricting the 
genus to this species and transferring most other species 
to Parasesarma and two new genera. Parasesarma is thus 
now the single largest sesarmid genus with 66 recognised 
species (Li et al., 2018; Shahdadi et al., 2018). Considering 
that 22 of the constituent species have been described within 
the last 18 years, an even higher diversity can be expected.

These crabs have a relatively limited number of diagnostic 
morphological features (see Shahdadi & Schubart, 2015), 
so that molecular approaches play an increasingly important 
role to uncover the underlying intrageneric diversity. Crabs 
of the genus Parasesarma are of relatively small to medium 
size (usually < 2.5 cm, up to about 4 cm carapace width) 

(Shahdadi & Schubart, 2017) and most species live in burrows 
excavated in soft sediments or muddy shores of marshlands 
and mangrove forests (Tan & Ng, 1994; Lee, 1998; Guerao 
et al., 2004). Despite recent species descriptions (Davie & 
Pabriks, 2010; Koller et al., 2010, Rahayu & Ng, 2010; 
Rahayu & Li, 2013; Ng et al., 2016; Cannicci et al., 2017; 
Shahdadi et al., 2017, 2018; Li et al., 2018), the taxonomy 
of Parasesarma is still in flux, with a number of poorly 
known species, and many of the older taxa not having been 
re-described to match modern standards.

Mangroves from the Malay Peninsula (comprising southern 
parts of Thailand and Myanmar in addition to Peninsular 
Malaysia, and Singapore) host a great abundance of 
brachyuran species, with the Sesarmidae Dana, 1851 being 
the most diverse family (Tan & Ng, 1994). To date, 15 
species of Parasesarma are known from this area and 
surrounding islands. Tan & Ng (1994) listed 10 species: P. 
batavianum (De Man, 1890); P. calypso De Man, 1895; P. 
eumolpe (De Man, 1895); P. indiarum (Tweedie, 1940); P. 
lanchesteri (Tweedie, 1936); P. melissa (De Man, 1887); 
P. onychophorum (De Man, 1895); P. plicatum (Latreille, 
1803); P. rutilimanum (Tweedie, 1936); and P. semperi 
(Bürger, 1893). Parasesarma lenzii (De Man, 1895) was 
also reported from Penang Island (Peninsular Malaysia) by 
De Man (1895). Later, P. raouli Rahayu & Ng, 2009, was 
described from the Johor Strait and P. ungulatum (H. Milne 
Edwards, 1853) was recorded from the area by Rahayu & 
Ng (2010). Two other species also inhabit adjacent islands: 
P. prashadi (Chopra & Das, 1937) from Mergui Island, 
Myanmar; and P. anambas Yeo, Rahayu & Ng, 2004, 
from Anambas, Indonesia (Chopra & Das, 1937; Yeo et al., 
2004), although neither of the two has been reported from 
the Malay Peninsula as yet.
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Among the abovementioned species, P. indiarum is one of 
the more common and prominent species in mangroves of 
Malaysia and Singapore (Tweedie, 1940, 1950; Tan & Ng, 
1994; Boon et al., 2008; Lim et al., 2008). This species was 
originally described by De Man (1902) as Sesarma bidens 
var. indica from Ambon and Ternate, Indonesia. Later, 
Tweedie (1940) recorded this species from Singapore and 
changed its name to Sesarma bidens indiarum, as the original 
name was pre-occupied by another species, Sesarma indica 
H. Milne Edwards, 1834 (at present Tiomanum indicum, cf. 
Ng et al., 2008). Campbell (1967) treated it as full species 
for the first time. Since its first record from Singapore, a 
number of biological and ecological aspects of this species 
have been investigated, and it has become a model sesarmid 
species for the study of brachyuran behaviour (e.g., Boon 
et al., 2008, 2009; Huang et al., 2008). The phylogenetic 
position and taxonomy of representatives from the Malay 
Peninsula, however, have not been evaluated. In this study, 
using morphological characters as well as a genetic marker, 
we compare the material of this area to the type material 
from Ambon that De Man (1902) used for his original 
description. Morphology and molecular evidences support 
monophyly of the specimens from the Malay Peninsula as a 
separate taxon, distinct from the type material. We therefore 
describe the specimens from the Malay Peninsula as a separate 
species and compare them morphologically and genetically 
to related congeners.

MATERIAL AND METHODS

Material examined.  Specimens are deposited in 
the Queensland Museum (QM), Brisbane, Australia; 
Forschungsinstitut und Museum Senckenberg (SMF), 
Frankfurt a.M., Germany; Zoological Reference Collection 
(ZRC) of the Lee Kong Chian Natural History Museum, 
National University of Singapore; Naturalis Biodiversity 
Centre (ex Rijksmuseum van Natuurlijke Historie, RMNH), 
Leiden, The Netherlands; Zoologisches Museum Berlin 
(ZMB), Germany; Zoologische Staatssammlung (ZSMA), 
Munich, Germany; and Naturhistorisches Museum Wien 
(NHMW), Vienna, Austria. Additional material was collected 
from throughout the geographic distribution area of the 
studied species, preserved in ethanol 70%, and transferred 
to the laboratory of the University of Regensburg for 
morphological and molecular study.

Measurements provided in millimeters are of the maximum 
carapace width and length, respectively. The terminology 
used follows that in Davie et al. (2015).

In addition to the types of P. indiarum, material of P. 
eumolpe, P. foresti and P. messa was included for genetic 
and morphological comparisons, due to their phylogenetic 
proximity and morphological similarity with P. indiarum (see 
Shahdadi & Schubart, 2015; Shahdadi et al., 2017; Shahdadi 
& Schubart, 2017). Among those species, P. eumolpe has a 
sympatric distribution and the closest genetic relationship 
to the specimens from Peninsular Malaysia and Singapore. 
Therefore, we included specimens of P. eumolpe from several 
sites within its distribution range (including the type locality) 

for more detailed comparisons and also briefly discuss its 
taxonomy. Representatives of other related clades of the 
genus were also included for comparisons, i.e., P. cricotum 
(Rahayu & Davie, 2002), P. darwinense (Campbell, 1967), P. 
lanchesteri (Tweedie, 1936), P. lividum (A. Milne-Edwards, 
1869), and P. longicristatum (Campbell, 1967) (see Table 1).

Molecular analyses. Genetic analyses and comparisons were 
undertaken with several specimens of the species covered 
in this study (Table 1).

Genomic DNA was isolated from leg muscle tissue using a 
modified Puregene method (Gentra Systems, Minneapolis) 
and a Mollusc DNA kit (Omega D3373-02) following the 
manufacturers’ protocols. 709 basepairs (including primer 
regions) of the mitochondrial protein-coding gene cytochrome 
oxidase subunit 1 (Cox1), corresponding to the generally used 
barcoding region (Hebert et al., 2003), were amplified by 
polymerase chain reactions (PCR) with the primers COL6 
(5′-TYTCHACAAAYCATAAAGAYATYGG-3′) (Schubart, 
2009) and COH6 (5′-TADACTTCDGGRTGDCCAAARA 
AYCA-3′) (Schubart & Huber, 2006), using the following 
PCR profile: initial step 4 minutes at 94°C; 40 cycles with 
45s at 95°C for denaturing, 60s at 48°C for annealing, 60s 
at 72°C for extension; and final extension with 5 minutes 
at 72°C.

PCR products were outsourced for sequencing to Macrogen 
Europe, Amsterdam. Sequences were proofread using 
Chromas Lite (v. 2.1.1) (Technelysium Pty Ltd, Queensland, 
Australia), primer regions were removed and the remaining 
658 basepair sequences aligned automatically with ClustalW 
(Thompson et al., 1994) implemented in BioEdit 7.0.5 (Hall, 
1999). Two alignments were prepared, one for constructing 
phylogenetic trees and the other to create networks focusing 
on the more related species: P. eumolpe, P. foresti, P. 
indiarum sensu stricto, P. messa and the new species. The 
alignments were converted with FaBox (Villesen, 2007) 
to Nexus files. To construct phylogenetic trees the best 
evolutionary model describing our data was determined with 
the aid of jModelTest (v. 2.1.4) (Guindon & Gascuel, 2003; 
Darriba et al., 2012) and selected with the Akaike information 
criterion (AIC) (Posada & Buckley, 2004). According to its 
phylogenetic position within Parasesarma (cf. Shahdadi et 
al., 2017; Shahdadi & Schubart, 2017), P. lanchesteri was 
selected as outgroup for tree construction. Two methods of 
phylogenetic inference were applied to our dataset: Maximum 
Likelihood (ML) using the software raxmlGUI (v. 1.3) 
(Silvestro & Michalak, 2012) and Bayesian Inference (BI) as 
implemented in MrBayes (v. 3.2) (Huelsenbeck & Ronquist, 
2001). Maximum Likelihood (ML) trees were obtained with 
1000 bootstrap pseudoreplicates. For the MrBayes analysis, 
we used 2 million generations with four chains and a sample 
frequency of 1,000 generations (the first 25% of generations 
were thus discarded from the analysis as burnin). To 
illustrate genetic relationships at a higher resolution among 
the five related species, P. eumolpe, P. foresti, P. indiarum 
sensu stricto, P. messa and the new species, a maximum 
parsimony haplotype network (Templeton et al., 1992) and 
a Neighbor-Net consensus network were constructed with 
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Table 1. Species and specimens of Parasesarma examined in this study, with specimen code, size (carapace width × carapace length in 
millimetres), sex (M= male, F=female), locality, catalogue number (for the museum abbreviations see Material and Methods) and GenBank 
accession number (Cox1).

Species Code Size, sex Locality Museum no. Cox1

P. cricotum 
(Rahayu & Davie, 2002)

S38 14.3 × 12.1, F Kamora, Irian Jaya, Indonesia ZRC 2016.0522 KX400897

P. darwinense (Campbell, 
1967)

S57 12.2 × 10.2, M Darwin Island, Northern Territories, 
Australia

SMF 49921 KX400904

P. eumolpe 
(De Man, 1895)

S119 16.8 × 13.9, M Wen Chang Chen, Hainan, China SMF 49922 KX400891

S703 17.4 × 14.7, M South of Balik Pulau Forest Reserve, 
Penang, Peninsular Malaysia

ZRC 2018.0249 
neotype

S704 20.7 × 17.7, M South of Balik Pulau Forest Reserve, 
Penang, Peninsular Malaysia

ZRC 2000.1425

S705 22.1 × 18.3, F South of Balik Pulau Forest Reserve, 
Penang, Peninsular Malaysia

ZRC 2000.1425

S569 23.3 × 20.0, M Chalong, Phuket, Thailand ZSMA 20170087 MK033169

S144 23.6 × 19.9, M Wen Chang Chen, Hainan, China SMF 49922 MK033170

S145 24.3 × 20.7, M Wen Chang Chen, Hainan, China SMF 49922 KX400892

S616 23.8 × 20.7, M Wen Chang Chen, Hainan, China SMF 49922

S617 18.7 × 16.0, M Wen Chang Chen, Hainan, China SMF 49922

S618 20.8 × 18.0, M Wen Chang Chen, Hainan, China SMF 49922

S619 18.6 × 16.4, M Wen Chang Chen, Hainan, China SMF 49922

S620 17.3 × 14.7, M Wen Chang Chen, Hainan, China SMF 49922

S621 15.7 × 13.4, M Wen Chang Chen, Hainan, China SMF 49922

S622 19.1 × 15.8, F Wen Chang Chen, Hainan, China SMF 49922

S623 19.6 × 16.6, F Wen Chang Chen, Hainan, China SMF 49922

S529 14.9 × 15.7, F Singapore ZSMA 20170081

S572 21.5 × 18.0, M Koh Chang, Thailand ZSMA 20170082

S568 20.8 × 17.5, M Koh Chang, Thailand ZSMA 20170082 MK033171

S574 20.4 × 17.4, M Koh Chang, Thailand ZSMA 20170082

S575 13.6 × 11.6, F Mandai, Singapore ZSMA 20170083

S576 19.4 × 16.6, M Buloh, Singapore  ZSMA 20170084

S398 20.6 × 18.4, M Lim Chu Kang, Singapore QM, W24182 MK033172

S577 21.5 × 18.5, M Lim Chu Kang, Singapore ZSMA 20170085 MK033173

S578 19.5 × 16.5, M Lim Chu Kang, Singapore ZSMA 20170086

S579 18.7 × 16.1, M Lim Chu Kang, Singapore ZSMA 20170086

S580 16.2 × 13.7, M Lim Chu Kang, Singapore ZSMA 20170086

S581 14.8 × 12.7, M Lim Chu Kang, Singapore ZSMA 20170086

S582 21.3 × 18.6, M Lim Chu Kang, Singapore RMNH.
CRUS.D.57241

S583 15.4 × 12.8, M Lim Chu Kang, Singapore RMNH.
CRUS.D.57242

S584 19.4 × 16.1, F Lim Chu Kang, Singapore RMNH.
CRUS.D.57245
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Species Code Size, sex Locality Museum no. Cox1

S585 17.0 × 14.4, F Lim Chu Kang, Singapore RMNH.
CRUS.D.57246

S586 18.5 × 15.6, F Dongzhai, Hainan, China ZMB 30636

S587 21.9 × 18.9, F Dongzhai, Hainan, China ZMB 30636

S588 26.8 × 22.7, M Dongzhai, Hainan, China ZMB 30636

S589 25.1 × 21.4, M Dongzhai, Hainan, China ZMB 30636

S590 24.3 × 20.5, M Dongzhai, Hainan, China ZMB 30636

S566 24.2 × 20.9, M Mandai Besar, Singapore NHMW 25930

S399 14.3 × 11.9, F Brunei QM,W17212

S892 15.4 × 1.8, M Penang, Malaysia ZRC2000.1425 MK033174

P. foresti 
(Rahayu & Davie, 2002)

S612 16.6 × 14.4, M Kamora, Irian Jaya, Indonesia ZRC 2003.0481 
paratype

MK033175

S3 14.3 × 11.7, F Kamora, Irian Jaya, Indonesia ZRC 2016.0523 KX431204

P. indiarum 
(Tweedie, 1940)

S146 29.0 × 25.0, M Ambon, Indonesia RMNH. CRUS. 
D.141 lectotype

KX761164

S147 22.8 × 19.4, M Ambon, Indonesia RMNH. 
CRUS. D.19 
Paralectotype

MK033176

S502 28.0 × 24.0, M Ambon, Indonesia RMNH. 
CRUS. D.19 
Paralectotype

MK033177

S625 25.7 × 21.7, M Ambon, Indonesia RMNH. 
CRUS. D.19 
Paralectotype

S450 22.2 × 18.4, F Ambon, Indonesia RMNH. CRUS. 
D.141 

Paralectotype

P. peninsulare sp.nov. S134 25.5 × 22.2, M Mandai mangroves, Singapore ZRC 2017.1075 
Holotype

MK033178

S626 25.9 × 22.1, M Mandai mangroves, Singapore SMF 50745 
Paratype

S505 23.5 × 19.8, M Mandai mangroves, Singapore RMNH.
CRUS.D.57247  

Paratype

MK033179

S518 17.1 × 14.2, F Mandai mangroves, Singapore RMNH.
CRUS.D.57248 

Paratype

MK033180

S195 24.4 × 20.6, M Besar mangroves, Singapore ZRC 2012.0260 
Paratype

KX400890

S194 21.0 × 18.8, M Besar mangroves, Singapore ZRC 2013.1551 
Paratype

KX400889

S521 25.2 × 22.2, M Lim Chu Kang, Singapore ZMB 30635 
Paratype

S525 21.0 × 18.1, F Lim Chu Kang, Singapore ZMB 30635 
Paratype 

S570 23.8 × 20.8, F Chumphon, Thailand ZRC 2017.1076 
Paratype

MK033181

S527 23.3 × 20.2, F Singapore SMF 50744 
Paratype
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Species Code Size, sex Locality Museum no. Cox1

S528 20.0 × 17.0, F Singapore SMF 50744 
Paratype

S571 12.7 × 10.7, M Thap Lamu, Thailand ZRC 2017.1076 
Paratype

MK033182

S531 11.1 × 9.1, M Singapore ZRC 2000.1795 
Paratype

S532 10.2 × 8.4, M Singapore ZRC 2000.1795 
Paratype

S533 10.4 × 8.6, F Singapore ZRC 2000.1795 
Paratype

S534 12.9 × 10.7, F Singapore ZRC 2000.1795 
Paratype

S506 19.6 × 16.8, M Batam Island, Riau Archipelago, 
Indonesia 

ZRC 2000.2034 
Paratype

MK033183

S523 15.7 × 13.4, M Batam Island, Riau Archipelago, 
Indonesia

ZRC 2000.2034 
Paratype

S524 13.3 × 11.2, F Batam Island, Riau Archipelago, 
Indonesia

ZRC 2000.2034 
Paratype

S133 12.2 × 10.8, M Batam Island, Riau Archipelago, 
Indonesia

ZRC 2000.2034 
Paratype

MK033184

S535 12.8 × 10.8, M Batam Island, Riau Archipelago, 
Indonesia

ZRC 2000.2034 
Paratype

S536 10.9 × 9.0, M Batam Island, Riau Archipelago, 
Indonesia 

ZRC 2000.2034 
Paratype

P. lanchesteri
 (Tweedie, 1936)

S426 24.8 × 18.8, F Makwai river, Simpang, Singapore ZRC 1967.1183 KX761168

P. lividum (A. Milne-
Edwards, 1869)

S69 17.8 × 15.2, M Nanmea mangroves, New Caledonia QM, W24243 KX400893

P. longicristatum 
(Campbell, 1967)

S335 18.5 × 14.9, M Port Alma, Queensland, Australia QM, W2464 
paratype

KY198240

P. messa
(Campbell, 1967)

S10 19.1 × 16.2, M Flying Fish Point, Queensland, Australia QM, W2452 
paratype

KX400887

S342 18.6 × 16.0, M Townsville, Queensland, Australia QM, W2446 
paratype

S386 19.2 × 16.0, F Townsville, Queensland, Australia QM, W2446 
paratype

MK033185

P. tuerkayi (Shahdadi, 
Davie & Schubart, 2017)

S382 28.2 × 24.0, M Cua Tieu River, Tan Thoi, Vietnam 
Island 

QM, W28348 
Holotype

KY198241



744

Shahdadi et al.: On the identity of Parasesarma indiarum with description of a new Malayan species

PopART (Leigh & Bryant, 2015) and Split Tree (version 
4.14.2, Huson & Bryant, 2006), respectively. Pairwise 
genetic distances (Kimura 2-parameter = K2P) based on the 
Cox1 sequences were calculated with the software MEGA 
version 5.2.2 (Tamura et al., 2011). New sequences were 
submitted to GenBank (NCBI), and accession numbers are 
shown in Table 1.

RESULTS AND DISCUSSION

After removal of the primer sequence and adjacent regions, 
both Cox1 alignments consisted of 639 basepairs and did not 
contain any stop codons that may have indicated the presence 
of pseudogenes. The best obtained evolutionary model 
was the General Time reversible plus Gamma (GTR+G, 
Rodriguez et al., 1990).

Two phylogenetic trees (ML & BI) (using GTR+G model) 
and two networks were constructed (Fig. 1). As the 
topologies of the trees showed high congruence, only the 
BI tree is presented, showing bootstrap values and posterior 
probabilities for ML and BI, respectively (Fig. 1A). The 
phylogenetic analyses indicate that individuals previously 
referred to as P. indiarum from the Malay Peninsula represent 
a highly supported monophyletic clade, distinctly separated 
from other related species as well as from the type of P. 
indiarum. Among the other examined species, this new 
species shows a significant phylogenetic association to the 
four species, P. eumolpe, P. foresti, P. indiarum, and P. 
messa (Fig. 1A). Parasesarma eumolpe, however, remains 
paraphyletic at the base of this clade and seemingly consists 
of several haplogroups. Among these five related taxa, three 
species P. foresti, P. indiarum, and P. messa form a stable 
subclade, in which, P. indiarum and P. foresti cluster firmly 
together separated from P. messa. In the current topologies, 
P. indiarum is paraphyletic. Similar relationships are obvious 
in the networks (Fig. 1B, C). Despite their phylogenetic 
proximity, however, the networks show a stable and distinct 
genetic gap between the new species and related taxa (Fig. 
1B, C). The minimum K2P distance between the new species 
and P. foresti, P. indiarum sensu stricto, P. eumolpe, and 
P. messa was 2.9%, 2.6%, 2.4% and 2.4% respectively. 
Parasesarma indiarum sensu stricto and P. foresti are 
significantly closely related having 0.4% K2P distance (see 
Table 2 for more detail of K2P distances).

The new species is very similar in general morphology 
compared to the above discussed species, but it shows clear 
differences in the shape of the chelar dactylar tubercles (Figs. 
2, 3). Similar to P. indiarum and P. foresti, the new species 
also has 10–12 low, oval tubercles on the dorsal margin of 
the male chelar dactylus, but in contrast to them the tubercles 
of the new species are different in form, being considerably 
more elongated transversely, with a distinct transverse keel 
followed by a shallow transverse sulcus. No indication of 
such sulci is present in the other two species (Figs. 2B, E, 
3B, D). The new species differs from P. messa in the same 
manner; furthermore, P. messa usually has more than 12 (13 
or 14) low and oval dactylar tubercles (Figs. 2F, 3E). The 
morphology of the proximal tubercles in the new species 
resembles those in P. eumolpe in having a distal sulcus to 
the transverse keel. The tuberculation pattern in P. eumolpe 
(Fig. 2C, D, 3C), however, is markedly different from the 
new species in having in total 19–26 tubercles, while the new 
species has about 10–12 (Figs. 2C, D, 3C) (see also Boon 
et al. [2009: fig. 2] for SEM photographs of tuberculation 
patterns in these two species).

As a result of morphological ambiguities and identification 
difficulties (Davie, 2010; Shahdadi & Schubart, 2015) and 
also the lack of phylogeographic studies on this genus, the 
geographic distributions of the abovementioned related 
species are not well documented. Up to now, P. messa is 
known as an Australian species (Davie, 2002) and P. foresti 
has so far only been reported from its type locality, Irian 
Jaya (New Guinea) (Rahayu & Davie, 2002). Parasesarma 
indiarum was originally described from Ambon and Ternate 
Islands (Indonesia) (De Man, 1902) and later reported from 
New Guinea, south coast of Java (Tesch, 1917), Singapore, 
both coasts of Peninsular Malaysia, West Sumatra (Tweedie, 
1936, 1940) and Labuan in Borneo (Tweedie, 1950). In 
the present study, we demonstrate that the specimens from 
the Malay Peninsula, which hitherto have been assigned 
to P. indiarum, actually belong to a separate new species, 
not clustering with P. indiarum or P. foresti. Therefore, a 
targeted phylogeographic study, examining material from 
all aforementioned areas, like Java, Sumatra, Labuan, and 
other Southeast Asian islands, is now required to map the 
distributional boundaries of these species more accurately. 
Considering the high morphological similarities between 
P. foresti and P. indiarum sensu stricto (see Davie, 2010; 
Shahdadi & Schubart, 2015; present study), their phylogenetic 
status (based on present data) and geographic distributions, 
a detailed study examining more material from Southeast 
Asia is necessary to ascertain their taxonomic validities.

Table 2. Minimum Cox1 K2P distances (presented in %) between selected species of Parasesarma for this study, calculated with MEGA 
ver 5.2.2.

P. peninsulare P. eumolpe P. messa P. indiarum

P. peninsulare
P. eumolpe 2.4
P. messa 2.4 1
P. indiarum 2.6 1 0.9
P. foresti 2.9 1.4 1.3 0.4
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Fig. 1. A, phylogenetic consensus trees of the Cox1 gene (639 basepairs), constructed with Maximum Likelihood (ML) and Bayesian 
Inference (BI) from selected species of Parasesarma, focusing on P. peninsulare new species, with P. lanchesteri used as outgroup (only 
support values higher than 50% and 95%, respectively, for ML and BI are shown in trees); B, maximum parsimony haplotype network of 
Cox1 gene for specimens of P. peninsulare new species and allied species constructed with PopART; C, Neighbor-Net consensus network 
for same dataset using software Split Tree.
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Fig. 2. Comparisons of male chelar dactylus and tuberculation patterns, outer views. A, Parasesarma peninsulare new species, holotype 
male (25.5 × 22.2 mm) (ZRC 2017.1075); B, P. indiarum, paralectotype male (22.8 × 19.4 mm) (RMNH. CRUS. D.19); C, P. eumolpe, 
neotype male (17.4 × 14.7 mm) (ZRC 2018.0249); D, P. eumolpe, male (24.3 × 20.7 mm) (SMF 49922); E, P. foresti, paratype male 
(16.6 × 14.4 mm) (ZRC 2003.0481); F, P. messa, paratype male (18.6 × 16.0 mm) (QM-W2452).

Among the closely related species, P. eumolpe occurs 
sympatrically with the new species in the same habitat (for 
more details, see habitat and distribution of each species in 
the following taxonomic account). A close genetic affinity 
(Average K2P = 2.5%) and morphological resemblance, 
suggest a very recent divergence between these two species 
of crabs. Considering their overlapping distributions and 

habitats and their general similarity, this highlights the 
importance of the morphology of chelar dactylar tubercles 
(dactylus tuberculation pattern) as stridulatory organs 
(Tweedie, 1954; Boon et al., 2009; Chen et al., 2014, 2017) 
and the facial colour band as optical discriminative signal 
(Huang et al., 2008) in intraspecific communication and 
interspecific isolation. Such a relatively recent divergence 
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Fig. 3. Comparisons of male chelar dactylus and tuberculation 
patterns, dorsal views. A, Parasesarma peninsulare new species, 
holotype male (25.5 × 22.2 mm) (ZRC 2017.1075); B, P. indiarum, 
paralectotype male (22.8 × 19.4 mm) (RMNH. CRUS. D.19); C, 
P. eumolpe, male (24.3 × 20.7 mm) (SMF 49922); D, P. foresti, 
paratype male (16.6 × 14.4 mm) (ZRC 2003.0481); E, P. messa, 
paratype male (18.6 × 16.0 mm) (QM-W2452).

in ecologically/ethologically important characters could be 
one of the possible explanation(s) for the rapid radiation of 
speciose taxa, as in the case of Parasesarma.

SYSTEMATICS

Family Sesarmidae Dana, 1851

Genus Parasesarma De Man, 1895, sensu Shahdadi & 
Schubart, 2017

Type species. Cancer quadratus Fabricius, 1798, subsequent 
designation by Rathbun (1918).

Remarks. Here we focus on the description of the new 
species and update the taxonomic accounts of P. indiarum 
and P. eumolpe. The taxonomy and morphologies of the three 
related species, P. indiarum, P. foresti, and P. messa, as well 
as their phylogeography is currently being investigated by 
us and will be treated at length in a separate study.

Parasesarma De Man, 1895

Parasesarma eumolpe (De Man, 1895)
(Figs. 2C, D, 3C, 4–6)

Sesarma (Perisesarma) eumolpe De Man, 1895: 208, fig. 38.
Sesarma (Chiromantes) eumolpe: Tesch, 1917: 150; Tweedie, 1936: 

66; Campbell, 1967: 5 (in key).
Sesarma eumolpe: Tweedie, 1950: 340; 1954.
Chiromantes eumolpe: Tan & Ng, 1994: 82 (in list); Ng & Sivasothi, 

1999: 66–67.
Perisesarma eumolpe: Ng et al., 2008: 222 (in list); Boon et al., 

2008, 2009; Davie, 2010: 204 (in key); Chen et al., 2014; 
Shahdadi & Schubart, 2015: 1083 (table).

Parasesarma eumolpe: Shahdadi & Schubart, 2017: 535.

Material examined. Neotype (here designated): 1 male (17.4 
× 14.7 mm) (ZRC 2018.0249), coastal mangrove forest, 
vegetation composed of Bruguiera cylindra, Exoecaria 
agallocha, Acanthus illifolius, and Acrostichum aureum, 
very dry forest, clayey mangrove, estuary dammed for 
irrigation, extensive mudflats, south of Balik Pulau Forest 
Reserve, Penang, Peninsular Malaysia, coll. K.L. Yeo, 26 
April 2000. Other material: 2 males (larger 20.7 × 17.7 
mm), 1 female (22.1 × 18.3 mm), 1 juvenile female (ZRC 
2000.1425), same data as neotype; 3 males (largest 13.3 × 
11.4 mm), 3 ovigerous females (10.6 × 8.8 mm, 11.8 × 9.6 
mm, 19.9 × 15.8 mm), 1 female (ZRC 2000.1429), coastal 
mangrove forest, vegetation composed of Bruguiera cylindra, 
Exoecaria agallocha, Acanthus illifolius, and Acrostichum 
aureum, very dry forest, clayey mangrove, estuary dammed 
for irrigation, extensive mudflats, south of Balik Pulau Forest 
Reserve, Penang, Peninsular Malaysia, coll. N. Sivasothi, 
26 April 2000; 1 male (13.1 × 11.2 mm) (ZRC 2017.1248), 
Penang, Peninsular Malaysia, coll. Shuhaidi, April 2017. 
Additional specimens from other parts of its distribution 
range were also examined (see Table 1).

Distribution. Penang, Peninsular Malaysia (De Man, 1895); 
Java, Indonesia (Tesch, 1917); Singapore and neighboring 

islands (Tweedie, 1936); Labuan, Borneo, East Malaysia 
(Tweedie, 1950); Phuket and Koh Chang, Thailand; Hainan, 
China; Brunei (present study).

Diagnosis. Medium-size species (up to 28 mm carapace 
width); carapace subrectangular, slightly broader than long. 
Front moderately deflexed, with broad, relatively deep, 
median concavity, postfrontal lobes prominent, median 
lobes broader than lateral ones, separated by median furrow; 
dorsal carapace regions clearly indicated, anterolateral margin 
with sharp exorbital angle and well-developed epibranchial 
tooth. Chelipeds homochelous; large in adult males, upper 
surface of palm with 2 transverse pectinated crests, dorsal 
surface of dactylus with 19–26 low, distinct, transversely 
broad tubercles with transverse sulcus. Ambulatory legs 
relatively short, broad. Male pleon triangular with telson 
slightly longer than basal width. G1 relatively long, gently 
sinuous, apical corneous process long, bent at angle of about 
60° to longitudinal axis, arched in cross section, aperture 
subterminal. Female pleon broadly rounded, vulva in anterior 
edge of sternite 6, with operculum rounded.
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Fig. 4. Parasesarma eumolpe, neotype male (17.4 × 14.7 mm) (ZRC 2018.0249). A, dorsal habitus; B, carapace, dorsal view; C, anterior 
thoracic sternum and pleon; D, pleon; E, posterior thoracic sternum and pleon.
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Fig. 5. Parasesarma eumolpe. A–I, neotype male (17.4 × 14.7 mm) (ZRC 2018.0249); J, female (22.1 × 18.3 mm) (ZRC 2000.1425). A, 
carapace, front view; B, right chelar pectinated crests; C, right chela, outer view; D, right chela, dorsal view; E, proximal chelae dactylar 
tubercles; F, left G1, ventral view; G, left G1, dorsal view; H, denuded left G1, apical part, ventral view; I, denuded left G1, apical part, 
dorsal view; J, vulvae.

Remarks. The species was originally described by De Man 
(1895), from only one male specimen (ca. 20.5 × 16.6 mm) 
from Penang, Peninsular Malaysia. As such, the type should 
be either in RMNH or SMF, the latter which includes the 
material from Göttingen University. We were only able 
to find two dried specimens of this species in RMNH that 
do not correspond to the size of the originally examined 
specimen or its description, and are clearly not types. The 
type specimen is also not in the Natural History Museum in 
London; or the Muséum National d’Histoire Naturelle in Paris 
where some of De Man’s material is deposited. Therefore, 
the original type is almost certainly no longer extant. In 
view of the morphological similarity of the various species 
discussed in this paper, it is important that the identity of 

Sesarma (Perisesarma) eumolpe De Man, 1895, be clear 
and as such, we here designate a neotype for the species. 
The neotype specimen selected is a male (17.4 × 14.7 mm) 
(ZRC 2018.0249) from a coastal mangrove forest in the 
Balik Pulau Forest Reserve in Penang.

This species is a well-known sesarmid model species (Boon 
et al., 2008, 2009; Chen et al., 2014), frequently reported, 
described in detail, and previously often illustrated (see De 
Man, 1902: 209–213, fig. 38; Tweedie, 1954: fig. 2; Ng & 
Sivasothi, 1999: 67; Boon et al., 2009: figs. 1, 2; Shahdadi 
& Schubart, 2015, fig. 2; Shahdadi et al., 2017: figs. 7, 8). 
Among species of Parasesarma with a distinct carapace 
epibranchial tooth, this species has a unique tuberculation 
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Fig. 6. Parasesarma eumolpe, colour in life, male from Mandai, Singapore, specimen not preserved. A, dorsal habitus; B, ventral view; 
C, frontal view; D, left chela, outer view.

pattern on its chelar dactyli and is easily recognisable by 
having large number of these tubercles (19–26) with a marked 
sulcus on each tubercle (Figs. 2C, D, 3C).

The identity of what is here defined as P. eumolpe will 
need to be re-examined in view of the molecular tree as it 
suggests that the species is paraphyletic, consisting of several 
different haplotypes from other localities outside Penang and 
therefore this may be a cryptic species group. This matter, 
however, can only be solved with a larger sample size of 
P. eumolpe from more parts of Southeast Asia.

Parasesarma indiarum (Tweedie, 1940)
(Figs. 2B, 3B, 7–9)

Sesarma bidens var. indica De Man, 1902: 541 (preoccupied name).
Sesarma (Chiromantes) bidens indica: Tesch, 1917: 135.
Sesarma (Chiromantes) indiarum: Campbell, 1967: 5 (in key).
Sesarma bidens indiarum Tweedie, 1940: 93 (replacement name 

for Sesarma bidens var. indica De Man, 1902; pre-occupied 
by Sesarma indica H. Milne-Edwards, 1837).

Sesarma (Chiromantes) indiarum: Serène, 1968: 107.
Perisesarma indiarum: Lim et al., 2008: 106; Ng et al., 2008: 

222 (in list); Davie, 2010: 205 (in key); Shahdadi & Schubart, 
2015: 1084 (table).

Parasesarma indiarum: Shahdadi & Schubart, 2017: 535.

Material examined. Lectotype: 1 male (29.0 × 25.0 mm) 
(RMNH. CRUS. D.141), Ambon Moluccas, Indonesia, coll. 
1863 (= S146 in Table 1). Paralectotypes: 2 males, 2 females 
(RMNH. CRUS. D.141), 11 males, 1 female (RMNH. CRUS. 

D.19), same locality as lectotype. Other material: 6 males 
(largest 13.5 × 10.8 mm, 13.1 × 10.5 mm), 5 females (largest, 
ovigerous, 13.5 × 10.8 mm) (ZRC 2018.0737), Passo, Teluk 
Ambon, Ambon, Moluccas, Indonesia, coll. D.A. Nugroho, 
26 March 2013.

Diagnosis. Medium-size species (up to 30 mm carapace 
width); carapace subrectangular, slightly broader than long. 
Front moderately deflexed, with broad, relatively deep, 
median concavity, postfrontal lobes prominent, median lobes 
broader than lateral ones, separated by median furrow; dorsal 
carapace regions clearly indicated, anterolateral margin with 
sharp exorbital angle and well-developed epibranchial tooth. 
Chelipeds homochelous; large in males, upper surface of 
palm with 2 transverse pectinated crests, dorsal surface of 
dactylus with 10–12 low, distinct, transversely broad tubercles 
without transverse sulcus. Ambulatory legs relatively short, 
broad. Male pleon triangular with telson slightly longer than 
basal width. G1 relatively long, straight, apical corneous 
process long, bent at angle of about 60° to longitudinal axis, 
arched in cross section, aperture subterminal. Female pleon 
broadly rounded, vulva in anterior edge of sternite 6, with 
operculum rounded.

Remarks. The species has long been part of Perisesarma until 
Shahdadi & Schubart (2017) placed it in Parasesarma. The 
type material of Sesarma bidens var. indica De Man, 1902, 
was collected in 1863 from Ambon Moluccas, Indonesia, by 
E. W. A. Ludeking, and deposited in two separate jars in 
the RMNH. All specimens are syntypes, as De Man (1902) 
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Fig. 7. Parasesarma indiarum, lectotype male (29.0 × 25.0 mm) (RMNH. CRUS. D.141). A, overall habitus; B, carapace, dorsal view; 
C, anterior thoracic sternum and pleon; D, pleon; E, posterior thoracic sternum and pleon.
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Fig. 8. Parasesarma indiarum, lectotype male (29.0 × 25.0 mm) (RMNH. CRUS. D.141). A, carapace, front view; B, left chelar pectinated 
crests; C, right chela, outer view; D, right chela, dorsal view; E, left G1, ventral view; F, denuded left G1, apical part, ventral view; G, 
front view of apical part of G1 and aperture.

did not select a holotype. As Tweedie (1940) proposed 
Sesarma bidens indiarum as a replacement name for De 
Man’s (1902) subspecies, all of De Man’s syntypes are the 
types for Tweedie’s taxon. As part of our revision of the 
genera Parasesarma and Perisesarma, the best preserved 
male specimen is here selected as the lectotype of the species 
(see also Shahdadi & Schubart, 2017: table 1).

The records of “P. indiarum” from Borneo, Sumatra and 
Java and New Guinea (Tesch, 1917; Tweedie, 1936, 1940, 
1950) all need to re-examined in the context of the present 
restriction of the species for the population in Ambon. 
The material from Borneo (Labuan) are slightly different 
morphologically from both P. indiarum sensu stricto and 
P. peninsulare new species, and its status will need to be 
re-evaluated.

Distribution. Parasesarma indiarum was originally 
described from Ambon and Ternate islands (Indonesia) 
(De Man, 1902) and later reported from New Guinea, south 
coast of Java (Tesch, 1917), Singapore, both coasts of the 
Malay Peninsula, West Sumatra (Tweedie, 1936, 1940) and 
Labuan in Borneo (Tweedie, 1950). As noted above, only 
the record from the type locality (Ambon) is P. indiarum 
sensu stricto with those from the Malay Peninsula referred 
to a new species instead.

Parasesarma peninsulare new species
(Figs. 2A, 3A, 10–14)

Sesarma (Chiromantes) bidens indica: Tweedie, 1936: 66. (not 
Sesarma bidens var. indica De Man, 1902)

Sesarma bidens indiarum: Tweedie, 1940: 93 (part) (not Sesarma 
bidens indiarum Tweedie, 1940).

Chiromantes indiarum: Tan & Ng, 1994: 82 (list).
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Fig. 9. Parasesarma indiarum. A–E, male (13.5 × 10.8 mm) (ZRC 2018.0737); F, G, male (13.1 × 10.5 mm) (ZRC 2018.0737); H, I, 
ovigerous female (13.5 × 10.8 mm) (ZRC 2018.0737). A, carapace, front view; B, anterior thoracic sternum and pleon; C, chelae dactylar 
tubercles; D, left chela, outer view; E, left chelar pectinated crests; F, left G1, ventral view; G, denuded left G1, apical part, ventral view; 
H, pleon; I, vulvae.
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Perisesarma indiarum: Boon et al., 2008; Huang et al., 2008; Boon 
et al., 2009; Ng et al., 2008: 225, fig. 162 (not Sesarma bidens 
indiarum Tweedie, 1940).

Material examined. Holotype: 1 male (25.5 × 22.2 mm) 
(ZRC 2017.1075), Mandai mangroves, Singapore, coll. C.D. 
Schubart & N. Sivasothi, 25 July 2000 (= S134 in Table 1); 
Paratypes: 21 specimens, as listed in Table 1.

Comparative material. Parasesarma foresti (ZRC 
2003.0481, paratype male); P. messa (QM, W2446, paratype 
male) (see Table 1 and Material and Methods section).

Diagnosis. Medium-size species (up to 26 mm carapace 
width); carapace subrectangular, slightly broader than long. 
Front moderately deflexed, with broad, relatively deep, 
median concavity, postfrontal lobes prominent, median lobes 
broader than lateral ones, separated by deep median furrow; 
dorsal carapace regions well indicated, anterolateral margin 
with sharp exorbital angle and well-developed epibranchial 
tooth. Chelipeds homochelous; large in males, upper surface 
of palm with 2 transverse pectinated crests, dorsal surface 
of dactylus with 10–12 low, distinct, transversely very 
broad tubercles with distinct transverse sulcus. Ambulatory 
legs relatively short, broad. Male pleon triangular with 
telson slightly longer than basal width. G1 relatively long, 
straight, apical corneous process long, bent at angle of about 
54° to longitudinal axis, arched in cross section, aperture 
subterminal. Female pleon broadly rounded, vulva in anterior 
edge of sternite 6, with operculum rounded.

Description. Small to medium sized sesarmid (up to 26 
mm maximum carapace width, SMF 50745), carapace 
subrectangular, slightly broader than long, greatest width 
between exorbital angles (cw/cl 1.17 ± 0.03, N=20). Dorsal 
carapace surface smooth, shining, punctate, with numerous 
short, transverse to slightly oblique crests edged with rows 
of short setae, sometimes forming low tufts. Front 0.58 ± 
0.01 times carapace width (N=20), moderately deflexed, with 
broad, relatively deep, median concavity (Fig. 10A). Post-
frontal lobes prominent, median lobes broader than lateral 
ones, separated by deep furrow (Fig. 11A, B). Dorsal carapace 
regions clearly indicated; gastric region most distinct; 
cardiac region separated from intestinal region, lateral 
branchial ridges prominent, upper orbital border smooth, 
lower orbital border finely granulate, anterolateral margin 
with sharp exorbital angle, well-developed epibranchial 
tooth (carapace width between epibranchial teeth slightly 
less than width between exorbital angles); no indication of 
second epibranchial tooth, lateral margin slightly concave, 
lined with row of short setae. Eyes pigmented, cornea as 
wide as eyestalk (Fig. 10A).

Chelipeds homochelous (Figs. 10, 11A). Chela large (Figs. 
10, 11A, 14A–D) (ratio of palm length/carapace width = 
0.65 ± 0.13, N=20), adult males have a higher ratio of palm 
length/carapace width (e.g., 0.70 ± 0.13, N=13 males) in 
comparison to females (e.g., 0.55 ± 0.05, N=7 female); chelae 
relatively robust (Fig. 11F) (width = 0.53 ± 0.04 × length, 
N=19, range 0.45–0.60). Merus with granulate dorsal border, 

distinct subdistal spine, proximal third decorated with long 
setae; ventral border granulate; anterior border granulate, with 
distinct subdistal spine; inner face smooth with 2 longitudinal 
rows of setae, ventral row more prominent, continuous, 
with longer setae, dorsal row interrupted, setae extending 
to dorsal border; anterior face also smooth, outer face with 
transverse lines of fine granules and scattered small chitinous 
spines. In males, upper surface of palm with 2 transverse 
pectinate crests (Fig. 11E), distal (primary) crest composed 
of 13–22 tall, broad teeth (19 on chela of holotype) (Fig. 
11G); secondary crest well-developed with 7–17 teeth (11 
and 12 on chelae of holotype); both crests terminate at inner 
end in short swollen, tubercular ridge, with several blunt 
granules at outer end; in some specimens a row of coarse 
granules proximal to second crest, scattered fine setae distal 
to primary crest; upper margin of palm with granules; outer 
surface of palm without setae, coarsely granular except 
for smooth, punctate fixed finger, no indication of median 
longitudinal ridge (Fig. 11F); inner surface of palm coarsely 
granular except area facing carpus; ventral border of chelae 
sinuous, with rows of fine granules on proximal half, length 
of cutting margin of fixed finger 0.41 ± 0.02 times length of 
entire propodus (N=20). Dactylus 0.60 ± 0.02 times propodus 
length, gently arched downwards and moderately curved 
inwards distally (Figs. 2A, 3A, 11E, F), dorsal surface with 
10–12 low, transversely broadened tubercles, in males all 
tubercles distinct to tip (Figs. 2A, 3A, 11E, F), each tubercle 
elongated transversely, with transverse distinct keel, followed 
by a shallow sulcus (Figs. 3A, 11H), tubercles with fine 
longitudinal lines; except for 1 or 2 proximal tubercle(s), 
remaining ones slightly asymmetric, distal slope longer than 
proximal one; dactylar tubercles in females (Fig. 13D, E) 
(not clearly differentiated in juvenile males): low, rounded 
to slightly oval tubercles with or without indistinct keel 
and sulci; additional row of about 11–17 rounded tubercles 
on proximal two thirds of inner edge of dorsal surface of 
dactyli in both sexes. Tips of fingers chitinous, crossing 
when closed, adult males with a narrow gap when fingers 
closed; cutting edge of both fingers with a series of variably 
sized teeth and groups of long setae at inner side (Fig. 11F).

Ambulatory legs (Fig. 10) relatively short, broad; third 
pair longest, total length ca. 1.7 times carapace width in 
holotype, meri with anterior margin crenulated, dorsal faces 
with transverse lines of fine granules (except for the fourth 
pair), third pair with merus 2.23 ± 0.17 times as long as 
wide (N=19), propodus 3.20 ± 0.37 times as long as wide, 
dactylus 0.73 ± 0.05 times length of propodus (N=17).

Male pleon (Figs. 10B, 11C) triangular; telson as long as 
basal width, almost pentagonal, slightly longer than somite 
6 (=1.14 ± 0.08 times length of somite 6, N=13); somite 6 
longer than others, ca. 2.04 ± 0.13 times wider than long; 
somites 4 and 5 trapezoidal; somite 3 widest, laterally convex; 
somite 2 medially longer than lateral edges (Fig. 11D).

G1 (Fig. 12) relatively long, straight (Fig. 12A); stem 
triangular, with blunt angles in cross section; apical corneous 
process long, bent at an angle of about 54° to longitudinal 
axis (Fig. 12B), arched in cross section, aperture positioned 
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Fig. 10. Parasesarma peninsulare new species, holotype, male (25.5 × 22.2 mm) (ZRC 2017.1075). A, dorsal habitus; B, ventral habitus.
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Fig 11. Parasesarma peninsulare new species, holotype, male (25.5 × 22.2 mm) (ZRC 2017.1075). A, front view; B, third maxillipeds 
and branchial region; C, pleon; D, pleonal somites 1–3; E, right chela, dorsal view; F, right chela, outer view; G, distal pectinated crest; 
H, proximal chelae dactylar tubercles.
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subterminal-dorsally (Fig. 12C). Scattered short setae along 
most of gonopod, apical end covered by longer setae, 
almost completely covering corneous tip; two kinds of setae 
recognisable, long simple setae, and some plumose setae 
restricted to outer side of subapical part (Fig. 12D).

Female (Figs. 13, 14E–H) with proportionately smaller 
chelipeds; distal dactylar pectinate crest well developed, 
prominent as in male, but proximal crest reduced to row of 
granules; dactylar tubercles well-developed, round, distinct 
to tip (Fig. 13D, E). Pleon broad, rounded, or even laterally 
slightly ovate, broadest at somite 4, fringed with long setae. 
In adults, pleon touches coxae of ambulatory legs, telson 
ca. 1.23 ± 0.09 (N=6) times wider than long, inserted into 
somite 6 more than half of its length (Fig. 13B). Vulva in 
depression on anterior edge of sternite 6, touching posterior 
margin of sternite 5; operculum rounded, positioned anterior 
to the gonopore (Fig. 13C).

Fig. 12. Parasesarma peninsulare new species, paratype, male (25.9 × 22.1 mm) (SMF 50745), G1 morphology. A, denuded right G1, 
dorsal view; B, right G1, apical part; C, front view of apical part of G1 and aperture; D, left G1 with setae (arrows pointing to aperture).

Colour. Carapace dark, partly scattered with blue spots, 
chelae dark brownish-red externally, except for the distal 
half of fingers which are bright red, internal side yellow to 
orange (Fig. 14) (also see Ng et al., 2008: 225, fig. 162). 
Facial bands often blue or green (see Huang et al., 2008).

Etymology. This species is named after its known area of 
distribution, the Malay Peninsula.

Distribution. Based on present material, so far known 
from both coasts of the Malay Peninsula, including the 
western coast to Thap Lamu, eastern side Chumphon (both 
Thailand), southward to Singapore and Batam Island (Riau 
Archipelago, Indonesia).

Habitat. In its distribution range, P. peninsulare new species 
is a relatively common species in mangroves swamps and 
can sometimes be found in good numbers, occasionally in 
partial sympatry with P. eumolpe, on muddy substrates. 
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Fig 13. Parasesarma peninsulare new species, paratype, female (23.3 × 20.2 mm) (SMF 50744). A, dorsal habitus; B, pleon; C, vulvae; 
D, right chela, dorsal view; E, right chela, outer view.
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Fig. 14. Parasesarma peninsulare new species, colour in life. A–D, male; E–F, female; specimens not collected. A, E, dorsal habitus; B, 
F, ventral habitus; C, D, G, front view; H, left chela, outer view.
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They are active burrowers, with burrow mouths often found 
within the aerial root systems of mangrove tree (Huang et 
al., 2008; Boon et al., 2009).

Remarks. As discussed earlier (see Results and Discussion), 
this species resembles four other phylogenetically related 
species (P. foresti, P. eumolpe, P. indiarum, and P. messa) 
in its general morphology. The tuberculation pattern in 
P. eumolpe, however, is markedly different from the new 
species in having in total 19–26 tubercles, while it is about 
10–12 in the new species. It can be difficult to discriminate 
females and juveniles of P. peninsulare new species from P. 
foresti, P. indiarum, and P. messa; and for these species, the 
vulvae and G1 are not morphologically sufficiently different 
to separate them with any reliability. All have relatively 
rounded low chelar dactylar tubercles, but the morphology 
of these tubercles in adult males easily distinguishes the 
new species from all others (i.e., the tubercles of the new 
species are considerably more elongated transversely, with 
a distinct transverse keel followed by a shallow transverse 
sulcus, while no indication of such sulci is present in the 
other three species) (Figs. 2, 3). The genetic data confirms 
the monophyly of the analysed specimens of the new species 
and its divergence as separate taxon (Fig. 1A). Most material 
used in the present study was from the Malay Peninsula, 
and the identities of other Southeast Asian populations will 
need to be examined in the future.
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