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INDIAN ECHINODERMS: THEIR RESOURCES, BIODIVERSITY,
ZOOGEOGRAPHY AND CONSERVATION

D.B. James
37, Sadasiva Metha Street, Metha Nagar, Chennai-600 029

Echinoderms are an interesting group of animals distributed only in the seas since they do
not have osmoregulatory powers to adjust to lower salinities. They are truly stenohaline animals.
At present there are 7000 living species. Their fossil history is well documented due to hard parts
except in case of sea cucumbers. Nearly 13,000 species of fossils are known. They have two
unique features among the invertebrates: an internal water vascular system which is operated
hydraulically opening to the exterior by a perforated plate known as madreporite and the presence
of tube-feet which are extension of water vascular system. They are widely distributed in all the
seas right from the Arctic to the Antarctic regions. They are found right from the supra-littoral zone
to the greatest depths of the oceans. Most of them iive in association with coral reefs. They live on
the rocky shores. Sea urchins drill into the rock for protection when there is a heavy wave action.
They are highly organized animals among the invertebrates, being placed just below the Protochordate
in the evolutionary tree. Yet they show some primitive characters like the radial symmetry,
regeneration and in some cases asexual reproduction due to their sedentary life. Since they are
highly organized animals, the sexes are separate. Fertilization is external. In some Arctic sea
cucumbers there are brood pouches. The young ones are released into the icy cold waters after full
development. They occur in the sandy beach. Some of the sea cucumbers are highly fossorial in
habit. They are found in the muddy flats, mangrove swamps. They live among algae, sponges,
gorgonians and antipatherians, particularly when they are young. Some of the species are always
found in association with gorgonians. Many marine animals live in association with the Echinoderms
without harming them; some of them qualify for symbiosis. There are no microscopic echinoderms,
though there are some sea cucumbers which are interstitial and are 2-3 mm in length. There are no
parasitic echinoderms. Some of the brittle stars that live in association with sea feathers can be
termed as semi-parasitic since the brittle star shares the food of the sea feather. The group has
limited economic use. The ripe gonads of some of the species of sea urchins are a delicacy for the
Japanese.Thereis a flourishing industry of sea urchin roe on the coasts of Chili and Peru in South
America. One kg of sea urchin roe costs U.S. $ 300 (Fuji, 1967; Fuji and Kawamura, 1970; Mottet,
1976). Some species of sea cucumbers are delicacy for the Chinese and Koreans. They are eaten
in the fresh, frozen, chilled, canned and processed forms. The temperate species Isostichopus
japonicus costs U.S. $ 400 per kilogram. The tropical species Holothuria scabra when processed
commands U.S. $ 150 for the first grade. They find an important place in the traditional Chinese
medicines. They have cytotoxic, ichthyotoxic, anti-microbial, anti-tumoral, anti-cancerous, anti-
leukemia, anti-fouling and anti-fertility toxins. Hence they are in great demand in pharmaceutical
industry in the preparation of drugs. Star fishes, brittle stars, sea urchins and sea teathers which
are caught in the cod end of trawl net are dried on the beach and powdered for the fish meal
preparation. Large specimens of starfishes and sea urchins are first properly preserved in strong
formalin overnight and then dried in the shade. They are painted and sold as curios. The sea urchin
eggs lend themselves well for embryological studies. Considerable work has been done on
experimental embryology using sea urchin eggs. The present account deals with the resources,
biodiversity, zoogeogaphy and conservation of Indian Echinoderms.



Resources

Some work has been done on the resources of sea urchins and sea cucumbers from
different parts of the world since they are economically important (James, 1967 - 2008a; b).The
sea cucumber resources of India have received attention during the last 40 years (James, 1973a:
b; 1986a-d; 1988a-c; 1989a-d; 1994a-c). The sea cucumber and sea urchin resources of Andaman
and Nicobar Islands have outlined by James {1983a-c) and Sastry (1981a-¢; 2005), while thai of
Gulf of Mannar and Palk Bay has dealt with by James (1969-1994a-c). However, there is no
documentation of stock assessment from Indian waters, though some work in this line has been
done in other parts of the world. Without knowing the extent of the present stock, it is dangerous to
allow the exploitation of this resource which is very vuinerable for over exploitation since the sea
cucumbers are defenseless animais and make no attempts to escape from the captors. They also
offer no resistance at the time of capture. In the Maldives, the exploitation of sea cucumbers began

. onlyin 1986 and within a few years the resource was already in need of management (Joseph and

- Shakeel, 1991}. Since suitable sea urchins are not available for roe in the seas around india, no
attempt has been made to study this resource with the exception of observation of Reuben et a/.
(1980) on the resource of the common slate pencil sea urchin Stompneustes variolaris from
Visakhapatnam coast. The fishermen of Kanyakumari coast eat the roe of this sea urchin in fresh
condition.

Biodiversity

in the nineteenth century,a lot of work has been done on the taxonomy of echinoderms,
based primarily on the material collected by the various expeditions like Challenger, Valdivia, Siboga,
Albatross, etc. The collections made by H.|.M.S. Investigator in the seas around India from deeper
waters have been published by Alcock (1893a-c; 1895) and Koehler and Vaney (1905; 1908) . Most
of the species were dredged from deeper waters and they were known only from the first report.
‘Further, there is no record of such deep water species which may perhaps due to the non dredging.
‘Except for the Crinoids, other reports were all published in French and also there were some
-misidentifications. From the world oceans, nearly 7,000 species were reported and from the seas
-around India 770 species are reported, most of them from deeper waters. The group-wise species
-gbundance is given below.

Group World Seas around
Oceans India
Crinoids 600 80O
Asleroids 1,800 200
Ophiuroids 2,000 150
Ec¢hinoids 800 140
Holothuroids 1,400 200
Total 6,600 770

Very few papers on taxonomy of echinoderms were available prior to 1963. After the
or took up a detailed works on taxonomy of all groups of Indian echinoderms since 1963, many
blications on the subject were came out, as seen in the following table. Some of the papers have
0 been published by other Indian echinoderm taxonomists since 1963.
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Region Prior to During

1963 1963-2008

West coast 5 - 16 -
Lakshadweep Islands 4 28
Gulf of Mannar and Palk Bay on 7 42

the Indian side

East coast 4 43
Andaman and Nicobar Islands 4 56
Total 24 185

Zoogeography

Clark (1946) has stated that ‘Owing to their relatively sedentary habits, the aversion to
fresh or even brackish water, the brevity or complete absence of free swimming larval life and -
usually small bathymetrical range, echinoderms are remarkably suitable as material for studying
changes in shorelines or relation of land masses to each other!” Although they have a wide
occurrence, the distributional range for each species is somewhat narrow. Clark and Rowe (1971)
listed 1,029 species known from the East coast of Africa to the Hawaiian Islands, Of these only 57
species alone have a wide distribution from the East coast of Alfrica to the Hawaiian Islands. There
are very few species which are truly tropicopolitan in distribution and are found in the Indian, Pacific
and Atlantic Oceans. All these point to the narrow range of distribution of each species.

Echinoderms of the Gulf of Mannar and Palk Bay, the Andaman, Nicobar and Lakshadweep
Islands can be easily termed as indicator species for each region. In the Gulf of Mannar and Palk
Bay, the large Asteroid Pentaceraster mammillatus is common and conspicuous. Whereas this
species is not found in the Islands of Andaman, Nicobar and Lakshadweep. Inthe Lakshadweep
Islands, smali forms of Linckia multifora including comet forms are very common. However, Linckia
multifora is rare and only large sized ones are seen in the Gulf of Mannar, Palk Bay and Islands of
Andaman and Nicobar. In Andamans, Archaster typicus is common on the mud flats with males
and females pairing, which is not found in Guif of Mannar and Lakshadweep Islands. There are
many other species which are characteristic for a particular region only.

James (1986a-d) stated that the Echinoderm faunal composition of Sri Lanka and on the
opposing shores of India in the Gulf of Mannar and Palk Bay is different. He came to this wrong
conclusion that since he compared the Echinoderms of the coral reefs of Sri Lanka with that of the
Echinoderms of Gulf of Mannar and Palk Bay of India, mostly collected from the inter-tidal region.
in fact, the Echinoderm faunal composition on the reefs of Sri Lanka and that of the Gulf of Mannar
and Palk Bay reefs on the Indian side is the same.

Yarnaguchi (1977) termed the Asteroids as Continental and widely distributed oceanic group.
They are found in widely separated Oceanic islands. The Echinoderms of Lakshadweep appearin
general to be Oceanic whereas those from Andaman and Nicobar Islands appear to be continental
in nature, though some exceptions are found in both regions. The Echinoderms of the Guif of
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Mannar and Palk bay also appear to be Oceanic in nature like that of Sri Lanka. Clearly much work
remains to be done to define distribution of the two groups.

Conservation

In India only sea cucumber resources were exploited for processing prior to 2001 and
exported chiefly to Singapore. From there it was re-exported to other countries like China where it
is consumed. The processed sea cucumber is known as Beche-de-mer. The word Beche-de-mer
is a Frenchified Portuguese word meaning slug of the sea. It is also known as haisom in Chinese.
Although the term Beche-de-mer denotes a sea cucumber, the word refers to the processed
holothurians in the trade parlance. As a delicacy, it has become part of life and tradition for the
Chinese who eat Beche-de-mer on festive occasions like the Chinese New Year Day. Beche-de-
mer procured in dry form is soaked in water, cleaned and cooked in many deticious ways.

The Beche-de-merindustry is very ancient one in India being introduced by the Chinese
more than one thousand years ago. It is essentially a cottage industry needing very little investment
in rural coastal areas. The Chinese were directly supervising the processing along the Gulf of
Mannar and Palk Bay nearly one hundred years ago. The Chinese had trade with southern india and
Sri Lanka by junks of large size and it is believed that Beche-de-mer and pearls figured among the
Indian products in exchange for porcelain, silks and sweetmeats.

There are over 1,400 species of sea cucumbers in the world oceans{Seleuka,1987; Semper
1868, Theel, 1886; Wood-mason and Alcock,1891a; b; Thurston1894; Sluiter, 1901; Peason, 1903-
1914b; Clark, 1912-1946; Doderlein, 1915-1924; Fischer,1919; Mortensen,1928-1951; Panning,1929-
1949; Heding,1931; Diechmann,1941;1958;Jones and James, 1970; Pillai et al., 1990; James and
Lal Mochan,1969; James and James,1994; James and Bhaker,1994; James and Badrudeen,1995;
1987; James, 2003). In the seas around India, nearly 200 species of sea cucumbers are known, of
which, 75 are from shallow waters within 20 metres depth. Of these shallow water species, 15 are
of commercial value. Sea cucumbers which are large in size with thick body walls are used for
processing. Itis only the processed skin of sea cucumbers is consumed after cooking. Different
species of sea cucumbers are processed in different ways. Basically there are three steps for
processing, namely, de-gutting, boiling and drying.

World landings of sea cucumbers were estimated at 25,000 tonnes in 1983, which increased
to 1, 20,000 tonnes by 1990. The major part of the catch is constituted by the temperate species,
Isostichopus japonicus and the minor portion by the tropical species. in the fate 1980’s and early
1890’s, Indonesia was the major world producer and exporter to a tune of 4,700 tonnes of dried
material per year. The Philippines emerged as the second major producer and exporter of dried sea
cucumbers in the mid 1980 with catches around 20,000 tonnes per year. Other major exporters are
the Fiji Istands, Japan, Madagascar, Papua New Guinea, Solomon Islands, Thailand and the U.S.A.
Trends during 1990's indicated that the number of producer countries and the species in trade
increased world-wide both in tropical and temperate regions. In Hong Kong, import statistics of
Special Administrative Region (SAR) indicated an increase from 25 source countries during 1987-
8910 49 countries that exported Beche-de-merin 2000-2001 . During the period 1983-1990, a dramatic
increase in the demand for Beche-de-mer, coupled with decline in the landings of sea cucumbers,
promoted research on the fishery of commercial species. The trade in sea cucumber reached a
globat annual figure of about 13,000 tonnes of processed sea cucumbers valued at U.S. $ 60 milion
{Asha, 2008).
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The sea cucumbers do not offer any resistance at the time of capture, as they are harrnl“
animals. Hence, they are easily exploited from any region. Due to the continuous exploitation g
sea cucumbers without any regulation, their population dwindled alarmingly. As a conservatiof
measure, the Ministry of Environment, Government of India imposed a ban on the export of processa
material less than 75 mm in length. This ban should have been effective since there is no internd
market for this product. But in practice, it was not so, since the undersized processed material wagg
taken in the hand baggage by air passengers who traveled to Singapore. In order to curb this, §
Ministry of Environment, Government of India banned the collection of all species of sea cucumberg
from the Indian coast, the Gulf of Mannar, Palk Bay, Andaman, Nicobar and Lakshdweep islands 4
under the Wild Life Protection Act, 1972. This total ban on the collection of all species of s%
cucumbers has caused severe impact on the lives of 2,000 fishermen (divers, processors an
middle men) along the Gulf of Mannar and Palk Bay, who solely subsist on the fishing of sea;
cucumber. Stock assessment studies have to be undertaken and also sample surveys have to be
made to observe the abundance and size, since there was no fishing from 2001 to the present t|me
Then only decision can be taken to lift the ban partially subject to same conditions.

Because of the high demand from the International market and inadequate fishery
management practice of the sea cucumbers has caused depletion to the existing stocks. The
releasing of the hatchery produced juveniles of the commercial sea cucumbers to a naturai habital
is called restoration, restocking or reseeding. This is gaining importance world-wide as the only
way to repienish the natural stocks of depleted sea cucumbers.

Acknowledgement: The author is thankful to Shri M. Kathirvel, Principal Scientist, Central
Institute of Brackish water Aquaculture, Chennai for critical reading of the manuscript and suggesting
improvements.
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