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ABSTRACT

The morphometric characterisation of two species of horseshoe crabs viz. Carcinoscorpius rotundicauda 
(Latreille) and Tachypleus gigas (Muller) was studied from Bhitarkanika National Park, Odisha. Different 
age groups and sexes from both the species were investigated for morphometric and allometric studies. 
Various parameters, such as total body length, prosoma length, prosoma width, prosoma-opisthosoma 
hinge length, opisthosoma length, opisthosoma width, telson length were recorded. The values were 
found higher in female compared to the male for both the species. Allometry analysis showed significant 
positive correlation indicating that the different body parts increase proportionately with the gradual 
increase of body dimension with the advancement of growth.
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INTRODUCTION

The horseshoe crabs are the oldest living 
animals on earth (Khan, 2003). These animals 
are called living fossils, as they remain unaltered 
morphologically and genetically through the long 
evolutionary course of more than 350 million years 
(Price, 1971). The fossilised records from different 
parts of the world from different geological 
time scale (Mikkelsen, 1988) reveals that little 
structural changes occurred in extant species over 
the time since the mid-Paleozoic Era (Sekiguchi 
and Shuster, 2009). There are only four species of 
horseshoe crabs exist in the present world. These 
are Limulus polyphemus (Linnaeus), Tachypleus 
gigas (Muller), Tachypleus tridentatus (Leach) and 
Carcinoscorpius rotundicauda (Latreille). Except 
for L. polyphemus (Linnaeus), the other three species 
viz. T. tridentatus, T. gigas and C. rotundicauda are 
Asian species (Sekigachi and Nakamura, 1979).  

L. polyphemus occurs in the coastal waters of 
U.S.A. Among the Asian horseshoe crab species, 
two species, i.e. the Indian horseshoe crab, T. gigas 
and the mangrove horseshoe crab C. rotundicauda 
occur in the Indian subcontinent. 

In Asia, T. gigas are distributed from the Bay 
of Bengal particularly from the coast of Odisha in 
India to China, North Vietnam, Borneo and South-
West of Japan (Chatterji and Abidi, 1993; Pati 
et al., 2015). C. rotundicauda is native to India, 
Indonesia, Malaysia, Philippines, Singapore and 
Thailand (Chatterji and Abidi, 1993; IUCN, 1996). 
Both the two species are confined to north-western 
coasts of the Bay of Bengal along Orissa and 
West Bengal. In Odisha, both the horseshoe crabs 
species are reported by (Chatterji, 1999; Dutta, 
2007). Coexistence of both C. rotundicauda and 
T. gigas is reported in Odisha, particularly from 
Bhitarkanika region (Chatterji, 1999). Horseshoe 
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crabs distribution pattern is patchy (Shuster 
and Botton, 1985) and exhibits site-specificity, 
especially in areas where eggs and juveniles 
have thrived (Robert et al., 2014). T. gigas prefer 
relatively clean and sandy beaches in contrast to C. 
rotundicauda, which prefer muddy substratum. T. 
gigas are found on the sandy beach at the mouth 
of the estuary whereas C. rotundicauda are found 
in the mangroves of the estuary. Both the species 
occur sympatrically in the mangroves of Odisha. 
Mature pairs of horseshoe crabs (both the species) 
in amplexus migrate towards the shore throughout 
the year for breeding on the mud and sand mixed 
beaches of Bhitarkanika. These species are also 
seen to migrate upward, the estuarine river system 
in Bhitarkanika and Mahanadi delta in mangroves. 
Both the animals are classified as data deficient in 
the red list of threatened species.

MATERIALS AND METHODS

Bhitarkanika estuary lies between the latitude 
20°29' and 20°47' N and longitude 86°45' and 87°5' 

in the north-western part of the Bay of Bengal on 
the Odisha coast. The entire area is situated in the 
mouth region of the Brahmani and the Baitarani 
river. This area supports diverse mangrove flora 
in the Indian subcontinent. The whole estuarine 
ecosystem gets inundated by semi-diurnal tides. 
Due to its unique and vast flora and faunal diversity 
with an area of 672 sq. kms, was designated as 
Bhitarkanika Wildlife Sanctuary, whereas its core 
region with an area of 145 sq. kms is designated as 
Bhitarkanika National Park (Fig. 1). 

The area comes under the tropical climate. 
Monsoon chiefly influences the climate and 
therefore, biological seasons are classified as pre-
monsoon (March-June), monsoon (July-Oct.) and 
post-monsoon (Nov.-Feb.). Average annual rainfall 
is around 1600 mm. Temperature varies from 
a minimum of 10°-15°C in December-January 
to maximum 40°-45°C in May-June. Tropical 
cyclones also influence the region in monsoon and 
post-monsoon period. Due to the high productivity 

Fig. 1. The Google Earth map of Bhitarkanika National Park showing the sampling site of horseshoe crab 
Ekakula shelter bay beach
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of mangroves, Bhitarkanika sustains a diverse 
group of animals, including horseshoe crabs. Two 
species of horseshoe crabs, T. gigas (Fig. 2) and  
C. routandicauda (Fig. 3) were studied from 
Maipura river mouth region on Ekakula shelter bay 
beach of Bhitarkanika National Park. 

The beach comprises of sandy, and muddy 
substratum, flooded with brackish water that 
makes the site a suitable habitat for horseshoe 
crabs. Mangrove species such as A. alba, A. 
marina, S. alba, A. rotundifolia, R. mucronata and  
R. apiculata are present on the beach. The horseshoe 

crabs usually found to be spawning on the beach 
throughout the year. Specimens of both the species 
were collected manually during March 2017. After 
taking morphometric measurements, the animals 
were released into their habitat without harming.

The morphometric analysis of horseshoe 
crabs was carried out following Chatterji et al., 
1988. A total of 62 individuals of C. rotundicauda 
horseshoe crabs (31 male and 31 female) and 61 
individuals of T. gigas horseshoe crabs (30 male and 
31 female) were examined for the morphometric 
study. Specimens were measured with the help of 

(a) Dorsal view b) Ventral view
Fig. 2. Morphometric (a) dorsal view and (b) ventral view of species T. gigas. It has distinguished feature 
of circular frontal margin, triangular telson cross section with irregular sized opisthosoma marginal spine 
compared to C. rotundicauda.
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