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Previously, the pea crab Arcotheres placunae (Hornell & 
Southwell, 1909) was only recorded from the known host bivalve 
species, Placuna placenta (Linnaeus, 1758). This study presents 
the first report on the host association between A. placunae and 
Placuna quadrangula (Philipsson, 1788) based on specimens 
found in the Vellar estuary, southeastern coast of India. During 
regular fishing survey along the Vellar estuary, observed a single 
male and female specimen of A. placunae in the mantle cavity of 
a live windowpane oyster, P. quadrangula. The association 
observed here remarks that the pea crab has a commensal 
relationship with the host, P. quadrangula. The present study 
provides the details of morphological features and association of 
new host of the species herein. 

[Keywords: Estuary, Host association, Pinnotherids, Windowpane 
oyster] 

Introduction 
The genus Arcotheres Manning, 1993 is presently 

acknowledged by twenty-three species in the family 
Pinnotheridae. Pinnotherids are widely distributed in 
the Indo-West Pacific region, which all are mostly 
associated with bivalves1. Nauck2 proposed the name 
Arcotheres to a number of pinnotherid crab species 
that bear a resemblance to Pinnotheres sp. After 
diagnosing the genus, Manning3 re-erected Arcotheres 
from the Pinnotheres synonymy4. 

Members of the family Pinnotheridae are known 
for their obligatory endo or ectosymbiontism with a 
number of invertebrate hosts, which includes 
bivalves, gastropods, holothurians, echinoids/sea 
urchins, polychaetes and ascidians5. However, the 
pinnotherid crab genus Arcotheres is only known for 

their parasitic associations with bivalves, owing to 
their cryptic lifestyle, sexual dimorphism, and 
different female morphotypes5. Among all the species 
belonging to the genus Arcotheres, only Arcotheres 
placunae is known to be an obligate symbiont with 
windowpane oysters from the genus Placuna1,6,7. 
Previously, A. placunae was only reported from 
Placuna placenta7–10. The present study reveals a new 
host, P. quadrangula (Figs. 1a & 2). 
 

During survey, both a male and female specimen of 
the pinnotherid crab A. placunae were collected, 
examined, and their species identity were confirmed. 
The present paper discusses the very first report  
on the association between A. placunae and  
P. quadrangula from the southeastern coast of India. In 
addition, a list of known associations of the pea crab 
species A. placunae from various hosts is presented 
based on previously published literature (Table 1). 
This study can be regarded as a baseline for further 
ecological and infestation studies pertaining to oysters 
and other bivalve species. 
 
Materials and Methods 

During September 2023, a regular survey was 
conducted along the intertidal region of the Vellar 
estuary (11°29'30" N; 79°46'05" E), Tamil Nadu, 
southeastern India, to explore the biodiversity in that 
location. Live windowpane oyster, Placuna 
quadrangula, were collected manually (randomly) 
from the Vellar estuary by hand-picking method 
during low tide when the intertidal region was 
partially exposed and checked visually for the 
presence of pea crabs. This windowpane oysters 
lodged in the oyster bed were found exposed on the 
sandy shore of the estuary.  

Two live specimens of Pea crab belonging to the 
family Pinnotheridae were collected from the mantel 
cavity of the live windowpane oyster. The collected 
specimens were brought to the laboratory, after which 
they were photographed live along with the bivalve 
host (Fig. 1a). The species was identified by its 
diagnostic characters and confirmed as Arcotheres 
placunae. The species-level identification is done 
using a previously published taxonomic key by 
Trivedi et al.7, and the host bivalve species,  
P. quadrangula is identified by the taxonomic key 
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given by Das et al.11. After the examination, both 
specimens were preserved in 95 % ethanol for further 
studies. The specimens are deposited in the 

Zoological Reference Collection (LFSC.ZRC-216), 
Department of Life Sciences, Hemachandracharya 
North Gujarat University.  

 
 

Fig. 1 — Arcotheres placunae (Hornell & Southwell, 1909): (a – e) Colour in life and in situ presence in Placuna quadrangula; (b & d) 
Overall dorsal & (c & e) Ventral view; (b & c) Ovigerous female (10×9.5 mm); and (d & e) Male (5×4.5 mm). Scale bars: b, c = 10 mm; 
d, e = 5 mm 
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Results and Discussion 
 

Material examined 
Arcotheres placunae (Hornell & Southwell, 1909), 

LFSC.ZRC-216, One male ♂ (5×4.5 mm), one 
ovigerous female ♀ (10×9.5 mm), specimen from the 
mantle cavity of the bivalve host Placuna 
quadrangula, 02 September 2023, by hand picking, 
from oyster beds: Crassostrea madrasensis (Preston, 

1916) and Saccostrea cucullata (Born, 1778), 
exposed during low tide, adjacent to the Marine 
Biological Research station, Vellar Estuary 
(11°29'30" N; 79°46'05" E), Tamil Nadu, India. 
 
Description of pea crab 

Ovigerous female (10×9.5 mm): Posterior region, 
Abdomen wider than the carapace. Carapace length is 
three-quarter of its width. Middle of the anterior 
carapace has a concave protrusion. The pollex and 
moveable dactylus are slightly setose. Fourth walking 
leg pair/ ambulatory pereiopod pair, dactylus highly 
setose and ended with 12–14 spinules. Translucent 
pale orange colour (Fig. 1a, b) with irregular black 
spots; cheliped and pereiopods with bright white 
colour. Brownish-orange eggs (Fig. 1c). Male  
(5×4.5 mm): Relatively smaller than female. Front of 
carapace triangular. Abdomen narrowing posteriorly, 
not apparent from the top pale brownish green  
(Fig. 1a, d); cheliped dactylus translucent pale white.  

Arcotheres placunae can be easily differentiated from 
other species by dactylus of cheliped is smaller than the 
propodus; eyes present but not visible from dorsal view; 
dactylus of fifth pereiopod has short setae on the dorsal, 
ventral and lateral margins. The studied specimens of 
both male and female agree with the previous 
description and figures given by Trivedi et al.7.  
 
Description of pea crab-windowpane oyster association 

The two pea crabs were collected from shallow 
waters with muddy bottoms inside an oyster bed in 
the intertidal zone. An ovigerous female of  
A. placunae was found clinging underneath the 
mantle cavity of Placuna quadrangula (Fig. 2), which 
closely attached to the ctenidium, while the male was 
found at the oral surface of the shell (Fig. 1a). 

The crabs remained firmly clung to the mantle 
cavity of the bivalve, mainly around the gills, even 
after the hosts were removed from the water. The 
carapace and appendices of the female crab have 
slightly variable colour tones, somewhat similar to the 
mantle of the hosts, but the male was much darker 

 
 

Fig. 2 — (a) Right valve, outer view; and (b) Left valve, inner
view of host, Placuna quadrangula 
 

Table 1 — List of association records between bivalves and the pea crab Arcotheres placunae (Hornell & Southwell, 1909) 

Bivalve (host) Localities References 

Placuna placenta  
(Linnaeus, 1758)  

Okhamandal, Gulf of Kutch Hornell & Southwell12 

Bombay, India Chhapgar9 

Kakinada Bay, Andhra Pradesh, India Devi & Rao16; Devi17 

Gulf of Kachchh, Gujarat, India and Balapur Bay, Gulf of Kachchh, Pakistan Trivedi et al.7 

Korangi Creek, Pakistan Kazmi et al.8 
Placuna quadrangula  
(Philipsson, 1788) 

Vellar estuary, Tamil Nadu, India Present study 
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brown in colour (Fig. 1a, d). The reason for the 
occurrence of both sexes in the same host might be 
for copulation; male or female, entered the oyster in 
search of an un-associated host. 

The host windowpane oyster, P. quadrangula can be 
easily distinguished from its other two Indian Placunae 
species, namely, P. placenta and P. ephippium by its 
morphological characteristics (Fig. 2b), such as thin 
quadrangular shape (vs. circular in P. placenta; vs. 
circular with curved dorsal margin in P. ephippium) 
and by the presence of irregular radial lines originating 
from umbones (vs. absent in P. placenta and  
P. ephippium). Das et al.11 reviewed the genus Placuna 
and reported the occurrence of P. quadrangula in the 
Indian sub-continent, based on only five valves 
collected from Chennai and Pondicherry coast.  
 

According to Das et al.11, P. quadrangula is sparsely 
distributed in the southeastern coast of India. During 
the sampling along the Vellar estuary, a total of 
eighteen windowpane oysters, P. quadrangula were 
collected and dissected, which revealed only one oyster 
associated with a male, and an ovigerous female pea 
crab, A. placunae (frequency of occurrence, 5.5 %). 
Chhapgar9 observed the frequency of occurrence of  
A. placunae (as P. placunae) in P. placenta from 
Bombay Coast was about 90 %. Additionally, Devi17 
observed the frequency of occurrence of A. placunae 
(as P. placunae), less in May (28 %) and high in 
September (93 %) in the host, P. placenta.  
 

Hornell & Southwell (1909) described that healthy 
matured pea-crabs from the species A. placunae (as 
Pinnotheres placunae) were most frequent in less 
grown or immature Placuna placenta hosts12  
(Table 1). Jose & Deepthi13 recorded a mass number 
of the pinnotherid crab, A. placunae, in association 
with the green mussel, Perna viridis and classified the 
relationship as parasitism. They stated that A. 
placunae infested mussels have relatively less growth 
in size and weight than the healthy mussels in the 
same localities. Later, Ng & Kumar14 concluded that 
the identity of A. placunae (as Pinnotheres placunae) 
by Jose & Deepthi13 is still ascertain, which needed 
re-examination15. 
 

Finding the present association of A. placunae in P. 
quadrangula may be due to environmental factors such 
as water flow, tide, sediment texture, bivalve biology 
(length of shell and age of mussel), abundance of 
bivalves in the area or number of windowpane oysters 
examined by researchers. This new record extends the 
host range for A. placunae from just one species of 

Placuna to two. Arcotheres placunae is, therefore, less 
specialistic than some other species of Arcotheres, 
which can only be found in one host5 but still seems to 
be a windowpane oyster specialist. The present 
findings support the hypothesis that the ecological 
understanding of pea crabs on the Indian coast remains 
unsatisfactory and open to further research. 
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