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Abstract

Background: Arcotheres purpureus, a species of pea crab has been reported from the Red Sea, Maldives and
Andaman Sea with no description of the male. According to existing literature the single host for this species is

Ostrea.

Methods: The specimens examined were obtained from the dredge hauls.

Results: In the present study we report Arcotheres purpureus for the first time from the coastal waters of mainland
India. The specimens have been observed within the mantle cavity of a venerid bivalve Protapes gallus a new host
record for this species. A description of the male specimen is also communicated herein for the first time.

Conclusions: Bivalve fisheries is an alternative livelihood option for the fishermen of this region. In this context the
manifestation of Arcotheres purpureus, from a commercially viable species of bivalve such as Protapes gallus as well

as its incidence in waters of mainland, India is a cause for concern necessitating further investigations.
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Background
Members of family Pinnotheridae of the brachyuran
infraorder are nearly all symbionts of invertebrates, some
are parasitic and others are commensals. Most of these
species live inside bivalve molluscs or in the tubes or
burrows of polychaetes and other marine organisms
(McDermott, 2009). As globally ubiquitous symbionts of
the marine environment, these pea crabs cause serious
economic impact in the aquaculture production of sev-
eral major bivalve species (Trottier and Jeffs, 2015).
Female specimens of Arcotheres purpureus (Alcock,
1900) from a bivalve Ostrea sp. (family Ostreidae) were
first reported and described from waters of the Anda-
man sea. Later on, the species was reported from
Maldives (Borradaile, 1903) and the Red sea as
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Pinnotheres purporeus (Vine, 1986). A compilation of
Pinnotheroidea species with their hosts and sex (Theil
et al., 2016) updated (Ng et al, 2008) indicates the
occurrence of only the female specimen of Arcotheres
purpureus from species of Ostrea in the Red sea, Gulf of
Aden, Andaman and Maldive Islands (Schmitt et al.,
1973). Thereafter, there have been no reports of the
mentioned species.

The occurrence of both the sexes particularly males
for the first time, from the coastal waters of mainland
peninsular India (19°58'27.62”N, 086°20'20.38"E),
Astarang, Odisha in the present study, is of interest as
well as concern for a region known for subsistence fish-
eries as a source of livelihood. The objective of this com-
munication is to place on record a species of pea crab
Arcotheres purpureus hitherto not reported earlier from
a new host bivalve Protapes gallus (Gmelin, 1791), of the
family Veneridae used extensively by fishers for their
livelihood. A description of the male not specified by
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Fig. 1 Location maps showing the Devi estuary and environs Astarang, east coast of India

Alcock, 1900 in the original description of the species
and subsequent authors is provided herein for the first
time.

Fig. 2 Arcotheres purpureus (Alcock, 1900) Female within the host
Protapes gallus (Gmelin, 1791)

Methods

The specimens examined were obtained from the dredge
hauls (June, 2015), at Nuagarh fishing harbour of Astar-
ang, Devi estuary (19°58°45.16"N-86°20'32.54"E) the
largest tributary of River Mahanadi on the east coast of

Table 1 Morphometric measurements of male and female
Arcotheres purpureus (Alcock, 1900)

Male Female
Carapace width 52 mm 7.0 mm
Carapace length 43 mm 6.0 mm
Dactylus of cheliped 14 mm 1.5 mm
Propodus of cheliped 3.0 mm 32 mm
Carpus of cheliped 1.5 mm 1.6 mm
Merus of cheliped 1.2 mm 1.3 mm
Dactylus of 3rd leg 1.0 mm 7.1 mm
Dactylus of 4th leg 09 mm 1.0 mm
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pleopod. Scales a, ¢, d, e, f=10 mm; b=05 mm

Fig. 3 Arcotheres purpureus (Alcock, 1900) Female: a Dorsal view; b Left third maxilliped; ¢ Left chela; d Right 3rd pereiopod; e Ventral view; f left

India, Odisha (Fig. 1). Permission for carrying out
faunistic studies in the study area was obtained from
the office of the Principal CCF (Wildlife) and Chief
Wildlife Warden, Odisha. A male specimen was ob-
tained in the free-living condition while the female
was found within the mantle cavity of venerid bi-
valve Protapes gallus. In the laboratory, the speci-
mens were carefully removed from the mantle
cavities, identified using appropriate taxonomic lit-
erature (Alcock, 1900) measured to the nearest
0.1 mm using Vernier callipers, preserved in 10%
neutralised formaldehyde and deposited in the Envir-
onmental Science Laboratory Museum, Department
of Zoology, Ravenshaw University, Cuttack, Odisha,

India (Reg. No. RZEV Ravenshaw Zoology Environ-
mental Crab Brachyura CB-36 and CB-37). Termin-
ology used follows Manning (1993). Abbreviations
used are MXP3 = Maxilliped 3; P2-P5 = Pereiopod 2—
5; G1 = Gonopod 1.

Results
Systematic account
Family Pinnotheridae De Haan 1833.
Genus Arcotheres Manning, 1993
Species purpureus Alcock, 1900
Type species: Pinnotheres purpureus Alcock, 1900,
type locality: Andaman sea.
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gonopod1. Scales a, ¢, d, e, f=1.0 mm; b=0.5 mm

Fig. 4 Arcotheres purpureus (Alcock, 1900) male: a Dorsal view; b Left third maxilliped; ¢ Left chela; d Left 3rd pereiopod; e Ventral view; f Left

Arcotheres purpureus (Alcock, 1900) (Fig. 2, Table 1)
Material examined 1 & and 1 9 specimen (Devi estuary,
Odisha, 20. 02. 2015, (BM), Reg. No. RZEV CB-36 and
CB-37 with morphometric measurements (Table 1).

Description and diagnosis

Female (Fig. 3 a-f)

Carapace subhexagonal, in outline, smooth and glab-
rous with convexed dorsal surface, slightly wider than
longer, width\length ratio in the order 1.16. Eyes and
front not visible dorsally (Fig. 3a). Third maxilliped
(MXP3) hairy with fine elongated pubescence on
inner margin, dactylus joined with propodus along

ventral margin (Fig. 3b). Palm of cheliped slightly
more than the length of dactylus, inner margin of
movable finger with sparsely distributed setae. Two
teeth seen in the inner proximal margins - one on
each of the movable finger and pollex of cheliped
(Fig. 3c). Walking legs generally slender, weak,
polished with pointed dactylus (Fig. 3d); merus and
dactylus of pereiopods in the order of length P3>
P4 > P2 >P5 observed, third pair of legs longest. Ab-
domen of seven separate segments, almost covering
two-third of ventral surface, segments 1 and 2 not
visible ventrally (Fig. 3e). Pleopod 1 of female con-
tains delicate hairs on both margins (Fig. 3f).
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Male (Fig. 4 a-f)

Carapace subhexagonal, anterolateral margin slightly
acute, well calcified, surface smooth slightly wider than
long, width\length ratio in the order 1.20 (Fig. 4a). Eyes
and front prominent, the latter slightly notched medially,
visible dorsally. Very few hairs towards inner margins of
MXP3 (Fig. 4b). Chelipeds and legs stouter compared to
females (Fig. 4c-d). Inner margin of movable finger of che-
liped beset with sparsely distributed setae as in females.
Inner proximal margin of movable finger and pollex of
cheliped with one tooth each (Fig. 4c). Excluding dactylus,
both margins of walking legs fringed with dense hairs
(Fig. 4d). Dactylus and merus of pereiopods in the order
of length P3>P4>DP2>P5. Abdomen triangular, seven-
jointed, somite 3 of the abdomen largest, first and second
somites not visible ventrally, penultimate segment wider
than long, telson squarish at the tip (Fig. 4e). Outer mar-
gin of G1 in male finely hirsute (Fig. 4f).

Colour

Male deep purple while female pale red in fresh conditions.
Ovigerous female in the host appeared cream orange. Fe-
male specimen hyaline in contrast to opaque male.

Habitat

Found in loamy fine sand (sand 85.12%, silt 14.83%,
clay 0.06%, organic matter 0.52%), salinity 29 psu.
Depth 25-30 m.

Distribution
Andaman Sea, Maldives and Red Sea.

Presently observed for the first time from mainland
India.

Discussion

The family Pinnotheridae includes 57 genera and 461 species
worldwide (Davie and Tiirkay, 2009). A review of Pinnotheri-
dae from India records 23 species (Dev Roy, 2014) and an
additional new species Afropinnotheres ratnakara (Ng and
Kumar, 2015). In a reappraisal of the taxonomy of species
under this family, based on the structure of MXPs, asymmet-
rical length of third walking legs and P2-P5, Ng and Kumar
(op. cit) moved Pinnotheres purpureus Alcock, 1900 to the
genus Arcotheres Manning, 1993. The specimens under con-
sideration in this study reveal similar features (MXP3 with is-
chium and merus imprecisely fused, propodus exceeding
carpus in length. Dactylus of MXP3 hinged with propodus
along ventral margin, sub hexagonal shape of the carapace)
hence assigned to the genus Arcotheres.

The presence of Arcotheres purpureus within the mantle
cavity of bivalve Protapes gallus could be a case of klepto-
parasitism. Protapes gallus serving as a host for Arcotheres
purpureus is a suspension feeder. Pea crabs are known to
filter fine organic particles from the water and feed on the
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mucus produced by host gills as well as food particles ac-
cumulated in mucus (Kruczynski, 1975). Whether, feeding
by Arcotheres purpureus adversely impacts bivalve host
gills, and other physiological aspects needs to be examined
as such effects could affect the bivalve fisheries of the re-
gion. In the immediate environs of Devi estuary, Astarang,
Odisha, bivalve species particularly Protapes gallus have
been used as meat for consumption, poultry feed, in
hatcheries, as fertilizers and largely for the extraction of
lime, popularly incorporated into the formulation of betel
(Piper betle) quid chewed by the local population for its
assumed stimulant and psychoactive effects (Gupta and
Ray 2004). It is also utilised in the preparation of various
tobacco based products as reported from other coastal re-
gions of Odisha (Panda and Misra, 2007).

Conclusion

Molluscan fisheries as the kind practised in Astarang
(handpicking from the intertidal mud flats, indigenous
fishing methods using small country boats) has been a
sustainable alternative livelihood option particularly dur-
ing the fishing ban periods observed in coastal India.
Worldwide, informal small-scale fisheries and other fish-
eries related activities are recognised as significant con-
tributors to nutrition, food security, sustainable
livelihood and poverty alleviation of developing coun-
tries (Staples et al., 2004). In this context, the occurrence
of pea crab, Arcotheres purpureus as a kleptoparasite in
a bivalve species used as a source of sustainable liveli-
hood for the coastal population is a matter of concern.
Further studies on host pea crab infestation needs to be
carried out and suitable measures taken to control such
outbreaks if found deleterious, as pinnotherids could
have a negative commercial implication on aquaculture
and fisheries of bivalves (Narvarte and Saiz, 2004) as
well as the livelihood of fishers.

The present finding assumes significance with the inci-
dence of Arcotheres purpureus for the first time from a
new host bivalve Protapes gallus of the family Veneridae.
A description of the male specimen is provided for the
first time.
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