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EDITOR’S PREFACE

The Islands of Andaman and Nicobar form a distint biogeographical area within
the Union Republic of India. The extent of bio-diversity, the element of ende-
mism and rihness of coral reef associates in these Islands have attracted global
attention. The Zoological researches in Andaman and Nicobar Islands date back
to nearly 150 years. This is perhaps the first consolidated account of all works
published between 1845 — 1993. The bibliographic references now run to a total
of 2448 which have been indexed under 101 subject areas.

It is expected that the present volume along with earlier publications of ZSI on
Andaman and Nicobar Islands, specially the ones by Tikader et. al (1984, 1985,
1986), Das and Dev Roy (1989) would be of use for researchers and policy
planners for devising future conservation stategy based on the currently
available data.

I would like to express my most sincere thanks to Dr. G. C. Rao, Officer-in-
Charge, Andaman and Nicobar Regional Station of ZSI, for pioneering the
venture and to all other associates/contributors in ZSI for sending the informa-
tion available.

A. K. GHOSH

18th January 1995 Director
Calcutta. Zoological Survey of India
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INTRODUCTION

The Andaman and Nicobar Islands are very well known to support
a unique ecosystem of tropical plants and animals within the Oriental
Region. Thus, theseislands are endowed with a rich heritage of biological
diversity, the fauna occurring in the terrestrial, freshwater, marine and
mangrove ecosystems being quite dense and diverse. Due to these
reasons, several scientific investigations and faunal explorations were
made in this region for more than a century in the past, resulting in a
large number of scientific publications in the form of papers, reports,
bulletins, books, monographs, etc. A perusal of the published literature
reveals that a good amount of research work has already been carried
out in this region, relating to various aspects of the fauna as taxonomy,
biology, ecology, parasitology, zoogeography and economic zoology as
wildlife, fisheries, agriculture, forestry, pest control, public health,
poultry, animal husbandry, ethnozoology, etc. But, due to various
reasons, many remote and inaccessible regions on these islands still
remained biologically unexplored or underexplored (Figs. 1-2). Many
animal groups are also yet to be worked out in detail. It has long been
felt to put together all published references related to the insular fauna
for the use of research workers. In the circumstances, the preparation
of acomprehensive bibliography on the zoology of Andaman and Nicobar
Islands has been considered quite imperative to take a stock of the work
hitherto carried out and plan future investigations in this region.

It is with this object in view, the compilation work of this
bibliography has been undertaken and accomplished to the possible
extent. As the literature on the subject being quite scattered in a large
number of national and international periodicals, which are not easily
accessible for consultation, it is quite possible that a considerable
number of related references might be missing in this compilation. Still,
every effort has been made to make the bibliography complete in all the
respects. Hitherto, about 2400 references were collected and compiled
pertaining to the period from 1845 to 1991. This number is quite likely
to increase with further consultation of the published literature. All
these references in the text are numbered serially and arranged with
the authors in alphabetical order. A chronological order has been
followed for publications of the same author. The names of journals are
abbreviated following the pattern of the world list of scientific
periodicals. A subject index pertaining to about 100 branches of zoology
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has also been provided at the end, quoting the serial number of the
reference under each group or discipline. It is earnestly hoped that this
compilation would serve as a useful reference work to promote further
research activity in this region, leading to a judicious exploitation of
these animal resources and to the overall development in the welfare of
the people of these islands.

In this connection, it is considered desirable to introduce the
reader with some basic information on the subject and make this
bibliography more useful. Hence, a brief account of the topography and
climate of the area, significance and abundance of the fauna, zoological
investigations hitherto carried out, exploitation and conservation of
faunal resources and the scope of work for the future in this region, is
also given in the follwing pages.
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TOPOGRAPHY

The Andaman and Nicobar Islands comprise an arcuate chain of
more than 500 islands, islets and rocky outcrops, spreading in a linear
distance of about 1120 km in the Bay of Bengal between latitudes 06°
and 14°N and longitudes 92° and 94°E (Figs. 1-2). All these islands are
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the submarine range of hills that connects Arakkan Yoma of lower
Burma with Achin head in Sumatra of upper Indonesia. The archipelago
has a total land area of 8293 sq km and a coastline of 1962 km. The
Andaman group consists of more than 300 islands with a land area of
6340 sq km, while the Nicobar group has about 28 islands with an area
of 1953 sq k. The northern Andamans and the southern Nicobars are
distinctly separated by the wide 10°N latitude channel. The islands
have an undulating terrain with a massive range ofhills and intervening
valleys mostly covered with dense tropical rain forests. There are only
a few perennial rivers restricted to the Great Nicobar Island, but many
rain-fed streams occur, which get almost drained during the dry season.
Theseislands are volcanicin origin. Barren and Narcondom are the only
twoislandsin the archipelago which visibly exhibit volcanic eruption at
long intervals. These islands have steep continental slopes, due to
which oceanic conditions prevail close to the shore. Their coastline is
quite wavy with many bays, lagoons and creeks, supporting rocky,
sandy and muddy beaches. At many places, the serpentine creeks
penetrate far inside the land and form outlets for freshwater streams.

CLIMATE, RAINFALL AND SOIL

The climate of these islands is typically tropical, with heavy gales,
cyclones, hot and humid conditions all through the year. The temperature
ranges from 18°c to 36°c, with a slight increase from north to south. The
daily variation of 5 to 10°c occurs between the maximum and the
minimum temperature. Relative humidty in the ambient atmosphere
reaches about 80%. The heavy rain fall averages to about 3100 mm per
annum and is prolonged from May to December. The major rainfall is
received from the south-west monsoon from late May to early October,
while a weak spell of north-west monsoon occurs in the remaining
period. The months January to April remain almost dry with an
inconspicuous winter in the first two months, while hottest conditions
prevail during the rest. The thick forest vegetation and the cooler sea all
around keep the islands considerably cool during the hot season. The
ground water resources are quite poor. Soils of these islands exhibit a
wide variation from sand to clay and largely acidic in nature due to
saline conditions prevailing all around. Their moisture retention capacity
is rather low, with a moderate infiltration. The upper nutritive layer of
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these soils is rather thin and owing to heavy rainfall in this region, the
uncovered and deforested areas are prone to serious soil erosion and
consequent nutrient loss.

VEGETATION

The forests occupy about 86% of the land area on this archipelago.
All the major islands support a luxuriant growth of evergreen,
semievergreen, moist-deciduous, littoral and mangrove forests, from
the water’s edge to hill tops, depending on topography and nature of soil.
The vegetation is mostly composed of the Burmese and Malay elements.
Besides the commercially important larger tree species, several varieties
of herbs, shrubs, canes, bamboos, climbers, grasses, mosses, ferns and
lichens occur in these forests. The larger trees also support profuse
growth of epiphytic vegetation, mostly composed of orchids and ferns.
About one-third of the forest area on these islands is productive with
some valuable timber yielding species, while the remaining flora largely
add only to the greenery of the archipelago.

Rich mangroves occurin these islands due to the presence of many
sheltered areas as bays, lagoons and creeks. The mangal formation
constituting an interphase between the forest and marine ecosystems,
occupies about 11% of the total forest cover in the islands. They spread
in an extensive area of 1,50,000 ha compared to the 3,56,000 ha on the
Indian subcontinent. This formation is, however, largely restricted to
the Andaman Islands, while it is poorly developed on Nicobar Islands
due to the exposed nature of their shores. The mangroves are quite salt-
resistant and evergreen in nature. A large number of sea grasses and
marine algae also occurs in the littoral waters.

MARINE ECOSYSTEM

The Andaman Sea lies enclosed between Burma, Thailand and
Malaysia on the east and the Andaman and Nicobar Islands on the west.
The temperature of surface waters varies between 26°c and 32°c, while
that of salinity ranges from 20 to 35 ppt at different areas and months
of the year. Larger quantities of the freshwater fun off from adjacent
land masses during monsoon remarkably influences the salinity of
surface waters of the sea. The dissolved oxygen of the waters ranges
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from 4 to 6 ml/L, while the pH varies between 7 and 9 units. The steep
continental shelf is limited to an area of about 16000 sq km, while the
Exclusive Economic Zone is quite vast and reaches 0.6 million sq km.
These islands support one of the richest coral formations in the Indo-
Pacific region, reputing the Andaman Sea as a coral paradise. These
reefs occurred profusely in the inshore waters along almost all the
islands from North Andaman to Great Nicobar. Bulk of the coral reefs
are of the fringing type occurring on the eastern side, while some barrier
feefs also run on the western side. At many places, rocky, sandy and
muddy beaches occur between mangroves and coral reefs in the littoral
region.

SIGNIFICANCE OF FAUNA

These islands are supporting a unique ecosystem of plants and
animals characteristic of tropical rain forests. Like other oceanic
islands in the circumtropical region, the archipelago offers a rich
variety of habitats for colonization of fauna. The biogeographic
importance of these islands lies mainly in providing isolated biotopes
for the evolution of a variety of species and subspecies of different
groups of animals. Geographical isolation of these islands for long
periods has also promoted the evolution of a good number of endemic
species. As a result, the archipelago is endowed with a rich heritage of
animal life, both on land and in the sea, some of the species being
extraordinary and found nowhere else on this earth. Thus, as living
laboratories, the islands favoured the unchecked evolution of a variety
of organisms exhibiting interesting biological results. Consequently, a
large number of indigenous plants and animals have developed, the
endemicity being, however, far greater on the isolated land than in the
open sea for obvious reasons.

COMPOSITION, DENSITY AND DISTRIBUTION

Several areas on theseislands still remain biologically unexplored
or underexplored and many groups of animals are also yet to be studied
in detail to ascertain their exact status at the present. However, all the
major groups of animals characteristic of tropical rain forests are well
represented. As elsewhere, some of the minor groups as Mesozoa,
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Gnathostomulida, Nematomorpha, Loricifera, Priapulida, Phoronida,
Pentastomida, Entoprocta and Hemichordata, are rare in their
occurrence. The known indigenous land fauna inhabiting the forests on
these islands mainly comprise of the nematodes, earthworms, leeches,
isopods, crabs, hermit-crabs, centipedes, insects, scorpions, spiders,
mites, ticks, gastropods, frogs, toads, lizards, snakes, tortoises, birds,
shrews, rats, bats, pigs and monkeys. As elsewhere, the insect fauna
representing more than 30 groups of different orders constitutes the
largest group of organisms. Again, the beetles, bugs, butterflies,
dragonflies, grasshoppers, thrips, mosquitoes, flies, bees, wasps, ants
and white-ants comprise bulk of this insect fauna. The complete absence
of larger and carnivorous mammals on these islands is a remarkable
feature, the wild pig being the largest local mammal encountered in this
region. Bulk of the mammalian fauna is represented by the smaller rats
and bats, which have great powers of migration. Freshwater habitats
supporting fauna are very limited on these islands, as most of the rain
water immediately drains into the sea. Their fauna consists mainly of
the rotifers, gastrotrichs, earthworms, leeches, ostracods, copepods,
water-fleas, shrimps, crabs; insects, gastropods, bivalves, fishes, frogs
and snakes. Newts and salamanders are absent.

The marine fauna in this area is well represented in the intertidal
zone on sandy, muddy and rocky beaches, mangroves, coral reefs,
plankton, nekton and benthos. The important marine animals that
occur in this ecosystem include the sponges, turbellarians, hydrozoans,
medusae, sea-anemones, corals, nematodes, nemertines, gastrotrichs,
kinorhynchs, archiannelids, oligochaetes, polychaetes, barnacles,
ostracods, copepods, isopods, amphipods, stomatopods, mysids, crabs,
hermit-crabs, prawns, shrimps, lobsters, pycnogonids. bryozoans,
echiurids, sipunculids, arrow-worms, chitons, gastropods, bivalves,
squids, starfishes, brittle-stars, sea-urchins, sea-cucumbers, sea-lilies,
tunicates, fishes, sea-snakes, sea-turtles, crocodiles, sea-cows and
dolphins. However, the worms, corals, crustaceans, molluscs,
echinoderms and fishes constituted the major groups of animals
associated with the marine ecosystem. The rich and varied forms of
colourful animals make the Andaman Sea a paradise of marine life.

Due totheirisolation, the composition of the insular fauna on land
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varied considerably from island to island within the archipelago.Some
animals are rare and restricted to certain Andaman Islands, some occur
only on Nicobar Islands, while others are common to both the groups of
islands. However, a good number of the species are wide-spread in their
distribution on these islands. Further, due to their geographical
proximity, the northern Andaman fauna in general showed a greater
similarity with that of Burma and Indo-China, while that of the southern
Nicobars exhibited a more number of Indo-Malayan elements. The
zoological diversity and endemism known for certain major groups of
animals of these islands are indicated in Table 1. Although at present
a good amount of endemism is known for several species of terrestrial
animals of different groups, their status is subject to change as more
and more areas in the region of the Indian Ocean are intensively
explored and the fauna studied in detail. This is particularly true with
the lower invertebrate group of animals. The marine fauna of the
Andaman Sea, however, is known to have a wide geographical
distribution, with a majority of these species being quite common to
several areas in the Indo-Pacific region. As an exception, the marine
meiofauna of the littoral sediments exhibited a higher degree of
endemism, due to their peculiar mode of existence in a restricted
habitat.

The introduced fauna in these islands included some mammals as
rats, bats, dogs, cats, pigs, cows, buffaloes, goats, deer, palm-squirrel,
mongoose, leopard, elephant, horse, monkey etc., the birds as crow,
parrot, dove, owl, house sparrow, hen, mynah, partridge, pea fowl, etc.,
a variety of freshwater fishes and some smaller invertebrate animals as
worms, crustaceans, insects, arachnids, snails, etc. However, some of
these introduced animals could not adjust to the new environment and
perished, while some others went eut of human control, leading to
certain disasterous consequences on the indigenous biota. Thisindicates
the need for a careful study of the consequences before making any
introduction in this fragile insular ecosystem.



8 Rec. Zool. Surv. India, Occ. Paper No. 158

Table 1. The known zoological diversity and endemism for some
major groups of animals of Andaman and Nicobar Islands.

Group Species Endemics Endemism %

Terrestrial ecosystem :

Annelida 30 9 30.0
Odonata 36 4 11.0
Isoptera 40 19 47.5
Lepidoptera 426 52 12.2
Coleoptera 878 92 10.5
Diptera 214 24 11.2
Hemiptera 146 22 15.0
Arachnida 94 38 40.4
Mollusca 110 77 70.0
Amphibia 16 3 18.8
Reptilia 76 24 31.5
Aves 244 96 39.5
Mammalia 52 33 68.5

Marine ecosystem :

Meiofauna 486 102 21.0
Sponges 72 - -

Anthozoa 326 2 0.6
Polychaeta 184 4 2.0
Crustacea 586 6 1.0
Mollusca 932 18 1.9
Echinodermata 336 4 1.2
Pisces 820 2 0.2
Reptilia 12 - -

Mammalia 3 - -
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INVESTIGATIONS MADE

The Andaman and Nicobar Islands and the sea around them
attracted the attention and interest of many biologists quite early
during the 19th century. But, pioneering zoological and marine biological
investigations in the region were largely carried out only during the
later part of the century. Since then, several national and international
expeditions explored many of these areas for land and marine fauna.
The intensive explorations made by the RIMS Investigator during the
years 1875-1925 constituted an important land mark in the study of
marine fauna. This is followed by several expeditions as Challenger,
Valdivia, Siboga, Galathea, Dana, Johkn Murray, Vityaz, Xarifa, etc.,
throwing valuable light on the rich biological resources of these islands.
Edward Blyth, James Wood-Mason, William Blanford, Ferdinand
Stoliczka, Francis Day, Godwin-Austen, Alfred Alcock, Boden-Klaus,
Nelson Annandale and Seymour Sewell were some of the earliest
explorers and eminent biologists, who made pioneering investigations
in thisregion. More recently, oceanographic surveys were also conducted
inthe Andaman Sea by several Indian vessels as INS Krishna, RV Cerano,
RV Anton Brun, etc. during the International Indian Ocean Expedition
in the years 1961-1965. During the past three decades, several faunistic
and oceanographic investigations were made by the Zoological Survey
of India, National Institute of Oceanography, Central Marine Fisheries
Research Institute and the Department of Ocean Development, largely
contributing to our knowledge on the biodiversity, rich resources and
the marine biological conditions prevailingin thisregion. The Austrian—
Indian Hydrobiological Mission in 1976 investigated diverse groups of
the fauna of these islands. In addition, a large number of individuals
and institutions also studied diverse groups of the fauna of their choice.

Thus a good amount of work has already been carried out on
diverse groups of the fauna under different ecosystems. Pionering
investigation of the physical, chemical and biological oceanography of
the Andaman Sea has been made by Sewell, resulting in several
publications on the subject. More recently, the International Indian
Ocean Expedition, Soviet Fisheries Investigations in the Indian Ocean,
National Institute of Oceanography, Central Marine Fisheries Research
Institute and Zoological Survey of India contributed valuable information
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on the taxonomy, biology and zoogeography of zooplankton, nekton and
benthos of this area. The diverse groups of animals inhabiting the
mangrove ecosystem were also worked out in detail along with their
ecology and mariculture potential. The taxonomy, ecology and
distribution of the smaller meiofauna comprising miscellaneous
invertabrate groups of animals occurring in the littoral sediments and
algae have also been investigated. The effects of pollution on beachesin
the vicinity of harbour areas were also studied using meiofauna as
indicator species. The ecology and distribution of macrofauna on these
intertidal rocky shores were also worked out and documented.

Very little is known of the protozoan fauna in this region. The
work hitherto carried outlargely partained to the ecology and distribution
of fossil and planktonic Foraminifera, Mastigophora of termites, free-
living Ciliata of marine sediments and parasitic Sporozoa of some
verterbrate animals. The sparse freshwater, shallow-water, deep-sea
and parasitic Porifera were studied and reported. Among the
Coelenterata,the planktonic composition and distribution of
Hydromedusae, Scyphomedusae and Siphonophora were investigated
in detail. The taxonomy of the littaral hydrozoids and the fascinating
anthozoan corals numbering more than 200 species were studied in
relation to their ecological distribution. The colourful actiniarian
anemones and the commercially important gorgonians of these shores
were also documented.

Of the Platyhelminthes, some free-living turbellarians and
helminth parasites of some miscellaneous vertebrate and invertebrate
animals of these islands were studied and their host-parasite
relationships established. The parasitic Nematoda, Acanthocephala
and Nematomorpha of vertebrates were also identified and reported.
Among the free-living worms, the minor phyla as Nematoda, Nemertinea,
Kinorhyncha, Gastrotricha, Rotifera and Priapulida inhabiting the
forest soil and littoral sediments were investigated and their abundance
indicated. Of the annelids, the taxonomy and distribution of the
terrestrial earthworms as well as marine polychaetes and archiannelids
were investigated and their results published. The land and aquatic
leech fauna of the islands is, however, poorly known.
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We now have a greater knowledge of the higher invertebrate
groups of animals of these areas comprising the Arthropoda, Mollusca,
and Echinodermata. Among the Crustacea, the littoral Cirripedia,
Stomatopoda and Mysidacea were worked out in considerable detail
and documented. The parasitic copepods and isopods occurring in
differant marine ecosystems were studied and the results published. Of
the crustacean decapods, the crabs, hermit-crabs, prawns and lobsters
were well investigated due to their economicimportance. The taxonomy,
ecology and distribution of the diverse groups of insects were well
investigated due to their economic importance. The taxonomy, ecology
and distribution of the diverse groups of insects were dealt in
Considerable detail. However, it is only the Coleoptera, I soptera,
Leidoptera, Odonata and Diptera that received adequate attention,
while the other groups were either poorly investigated or completly left
out. The spiers and mites of these islands were better investigated than
the scorpions and book-scorpions. Very little is known of the Myriaapoda
from this region comprising the common millipedes and centipedes. A
few records of the free-living pycnogonids and tardigrades were also
made from the marine environment.

As molluscs contributed largely to the rich biological diversity of
these islands, their systematics, composition, density and distribution
were well investigated in land, freshwater and marine ecosystems. The
first significant collection of marine molluscs in this region was made by
Wood-Manson, who was later followed by several other workers in the
field. Of the five major classes, the Gastropoda and 95% of the fauna,
while the Cephalopoda, Polyplacophora and Scaphopoda are poorly
represented. The biology of some of the commercially important gastopoda
species was studied in detail. Population density and the biological
control of the pestiferous land giant African snail were studied and
various remedies suggested. Research and development strategy for
the commercial exploitation of potential marine, molluscan resources
were indicated. The taxonomy, ecology and distribution of wood-boring
bivalves and the littoral as well as the occeanic Cephalopods were
investigated. Some interesting interstitial and bivalved gastropods
were also discovered, described and reported.

The taxonomy, ecology and distribution of Echinodermata
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comprising the five major classes of Aeteroidea, Ophiruroidea,
Echinoidea, Holothuroidea and Crinoidea, were well investigated and
documented. A few interstitial species of holothurians occurring in the
littoral sands of these shores were also recorded. The geographical and
bathymetrical distribution of the echinoderms indicated that they are
eurytopic in the Indo-Pacific region. The prospects of utilising the rich
holothurian resources in the Beche-de-mer industry have been well
explored. Of the minor groups, a number of sipunculan and echiuran
species were reported from this region, while some cursory reports were
made on the occurrence of Bryozoa, Brachiopoda, Chaetognatha,
Hemichordata and Protochordata. All these minor groups, with the
exception of Sipuncula, however, indicated a poor repressentation in
this region.

The rich fishery potential of the Andaman sea has been high
lighted by many workers. Because of their great abundance, rich variety
and commercial value, the fishes constituted one of the major groups
very well investigated in this region. Due to the scarce freshwater
habitats, the marine fish are only significant, representing more than
800 species of the diverse families. The systematics, biology and ecology
of many selected fish species were studied in detail. The distribution of
food fishes in the sea in relation to seasonal hydrography and plankton
has also been investigated. The results of several exploratory surveys
on the occurrence of fish shoals in this region have been published.

Coming to the herpetological investigations carried out in the
islands, the variety of amphibian fauna being small, their study was
limited to taxonomy made by a few workers. But, a valuable contribution
has been made to the taxonomy, ecology and distribution of the reptilian
fauna comprising the lizards, snakes, turtles and crocodiles. Several
rare and interesting species were either described or reported. Many of
these reptiles showed distinct geographinal affinities with adjacent
parts on the east. The scope for a commercial exploitation of crocodile
and turtle resources of these islands has also been explored.

Studies on the fascinating avifauna of these islands date back to
the middle of the nineteenth century, with a valuable contribution to
their systematics and leading to the identification of more than 240
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species, including endemics, residents and seasonal visitors. The
conservation of many vulnerable and endangered species of birds on the
islands has been emphasized by several workers. The studies on
mammals in the islands started with the work of Blyth and followed by
several other workers on their taxonomy, ecology and distribution.
Hitherto, more than 50 indigenous species of mammals of different
orders were recorded with a high degree of endemism. Thus, almost all
the birds and mammals on the islands stand fully worked out. Very little
work has been carried out on the palaeozoology and prehistoric zoology
limited to a few selected taxa.

Regarding the other aspects of study, a good amount of work has
been made on the ecology of the insular fauna pertaining to the land,
freshwater, mangrove and marine ecosystems. The ecological
investigations, however, pertained mostly to the major groups of the
fauna as Coelenterata, Annelida, Crustacea, Insecta, Mollusca,
Echinodermata, Pisces, Reptilia, Aves and Mammalia. On the other
hand, the zoogeography of almost all the well known taxa has been
documented, throwing valuable light on their geographicalAdistribution
on other parts of the world. Very little work has been carried out on
freshwater biology, parasitology, soil and population zoology. Review
works were made for a few selected taxa where considerable knowledge
accumulated on them.

The applied aspects of the fauna as fisheries, wildlife, agricultural
zoology, parasitology, economic zoology, medical zoology, veterinary
zoology, ethnozoology and conservation zoology have also received
considerable attention, augmenting our knowledge on these subjects
and leading to their judicious exploitation. Because of their great
commercial value, as elsewhere, the fisheries were well investigated
with an emphasis on augmenting their catch. Due to the insular and
fragile nature of the environment, significance of the wildlife resources
and the need for their conservation have been highlighted in many
scientific and popular articles. With the increasing agricultural and
plantation crops in the islands, the Central Agricultural Research
Institute at Port Blair has been contributing solutions to pest problems
and increasing the yield. They are also dealing with the poultry
production and eradication of live-stock diseases. Under economic
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zoology, all the xploitable resources of theses islands were enumerated.
The bioactive metabolites of marine invertebrates as sponges, jelly-
fishes, sea-anemones, gorgonians, corals and bryozoans were explored
by several research organisations in the country for their exploitation.
The medical zoology in this region mostly dealt with malaria, mosquitoes
and their control. The role of animals in the daily life of aboriginal
tribals has been widely investigated under ethnozoology.

SCOPE FOR THE FUTURE

Hitherto, many zoological investigations on these islands were
conducted at random, each party concentrating their study on a particular
species or a group or a few groups of animals in certain selected and
easily accessible areas. Due to these reasons, alarge number of animals
of other groups have either been missed or neglected. In recent years,
the Zoological Survey of India with their frequent faunal explorations
have made a major contribution to the overall knowledge of fauna in this
region. But, for a variety of reasons, several parts of these islands still
remain biologically unexplored or underexplored for several groups of
animals (Fig. 1-2). The problems were largely to be attributed to the
remoteness of many areas, lack of proper transport, communication,
accommodation for stay, prolonged monsoon, rough weather of the sea,
difficult terrain, impenetrable jungles infested with mosquitoes, flies
and leeches, presence of hostile tribals, etc. Hence, these areas are to be
surveyed in detail to fill up the gapsin our knowledge of the faunain this
region. The least explored areas largely pertained to several small
islands as well as to certain parts of the bigger islands of North, Middle,
South and Little Andamans, Ritchie’s Archipelago, North Sentinel and
the Nicobars. Due to these reasons, our present knowledge of the insular
fauna is to be regarded as incomplete, with the scope for more survey,
discovery, study and description or report of many species of animals of
different groups.

Then coming to the systematic details of the zoological
investigations carried out in this region, as elsewhere, some groups of
animals were well worked out and some were partly worked out, while
others were almost untouched. The larger and the commercially
important groups of animals which received much attention and well
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investigated are the Porifera, Anthozoa, Polychaeta, Cirripedia,
Copepoda, Decapoda, Stomatopoda, Odonata, Isoptera, Lepidoptera,
Polyplacophora, Gastropoda, Bivalvia, Scaphopoda, Cephalopoda,
Sipuncula, Asteroidea, Ophiuroidea, Echinoidea, Holothuroidea,
Crinoidea, Amphibia, Reptilia, Aves and Mammalia.

The smaller and the uneconomical groups of animals which were
partly or poorly studied include the Protozoa, Hydrozoa, Scyphozoa,
Turbellaria, Trematoda, Cestoda, Gastrotricha, Kinorhyncha,
Nematoda, Acanthocephala, Nematomorpha, Archiannelida,
Oligochaeta, Hirudinea, Ostracoda, Cladocera, Cumacea, Mysidacea,
Isopoda, Amphipoda, Orthroptera, Dictyoptera, Dermaptera,
Phthiraptera, Hemiptera, Thysanoptera,: Neuroptera, Coleoptera,
Scorpionida, Acari, Tardigrada, Pycnogonida and Echiura.

On the other hand, nothing is practically known of the following
groups of animals : Mesozoa, Ctenophora, Rotifera, Gnathostomulida,
Loricifera, Priapulida, Nemertinea, Branchiopoda, Euphausia,
Thysanura, Diplura, Protura, Collembola, Ephemeroptera, Plecoptera,
Phasmida, Embioptera, Zoraptera, Psocoptera, Strepsiptera, Mecoptera,
Pedipalpida, Pseudoscorpionida, Phoronida, Bryozoa, Entoprocta,
Brachiopoda, Chaetognatha, Hemichordata and Protochordata. Many
groups of these animals are no doubt minor and rare in their occurrence,
which also probably explains their omission to a large extent.

The tropical rain forests in general are known to harbour richest
populations of insect species. As elsewhere, although the insects on
these islands comprise about three-fourths of the animal kingdom, a
large number of species of the different orders are yet to be collected,
studied, identified and reported. Thus, our knowledge of the lower
invertebrate groups of animals in this region is quite incomplete and
hence ample scope exists for their study. The diverse groups of the fauna
associated with the freshwater bodies, forest soil and vegetation,
plankton, nekton and benthos needs a detailed investigation. Due to the
vast potential of marine life around these islands, a variety of marine
biological investigations can be planned and carried out. Hitherto,
much emphasis was laid to work on the taxonomy, ecology and
distribution of the diverse groups of fauna. Now there is a need to study
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and understand the life-history, biology and population dynamics of
important species of animals for their rational utilization. Thus, our
future strategy for this insular ecosystem shall be to prepare complete
faunal inventories at least for all these major islands and conduct
research on their judicious exploitation, regeneration and conservation.

HUMAN POPULATION

The degradation of natural environment and the destruction of its
wildlife resources on these islands, as elsewhere, largely depended on
the density of human population and their developmental activities. At
present, about 40 of these islands are inhabited by man, supporting a
population of about 3,00,000. According to the recent history, until the
settlement of the British in the nineteenth century, these islands were
inhabited only by six types of tribals numbering around 5000. But,
presently the population of the four Negrito races dwindled to 35
Andamanse confined to Strait Island, 280 Jarawas to western part of
South and Middle Andamans, 100 Onges to Little Andaman and 80
Sentinalese to North Sentinel Island. Of the remaining two Mongoloid
races, the semi-nomadic Shompens numbering about 220 are restricted
to the interior of the great Nicobar Island, while the Nicobarese with
their increasing population of more than 26,000, though initially confined
to Car Nicobar Island, are now gradually spreading to other Nicobar
Islands and Little Andaman Island. For centuries in the past, the
biological resources of these islands were utilised to the minimum by all
these aboriginal tribals forming part of the insular ecosystem. They
were mainly hunters and food-gatherers. But, the expolitation of natural
resources on these islands on a larger and commercial scale started only
with the advent of mainland settlers of various categories from different
Indian statesinrecent decades since our independence. Their population
now exceeded 2,60,000, seriously affecting the composition, density and
distribution of fauna on these islands. The east coast of these islands
has many human settlements and embayments, with increasing
disturbance of the marine ecosystem in the littoral region and polluting
the inshore waters with the discharge of domestic, industrial and
navigational effluents. Hence, the conservation of natural environment
and its wildlife in this region largely depend on how best the further
influx of human population could be contained in the years to follow.
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EXPLOITATION

The natural resources of these islands comprise only their scenic
beauty, thick forest vegetation, mangrove creeks, coral reefs, biodiversity
and the blue sea all around. The increasing human population and their
activities put an increasing pressure on the forest, mangrove and
marine ecosystems. Due to these reasons, the present status of wildlife
on these islands is not certainly the same as it was. Although 86% of the
land area on these islands was initially covered with forests, deforestation
for commercial exploitation, human settlements, illegal encroachments,
construction of roads and agricultural operations was on the increase in
recent decades, leading to a remarkable disturbance or destruction of
the natural habitats. At several places, the tall primary forests on
plains were cleared, while the stunted forests were largely confined to
the hillocks. As a result, the animals were more affected than plants,
became increasingly rare and restricted to a few areas. In this connection,
the worst victims were the reptiles, birds and mammals due to their food
and cash values. The introduced carnivores have also affected the
survival and abundance of certain local fauna.

In the marine environment, as bulk of the littoral animals have
limited powers of movement and are easily accessible during low tide,
all of them became very easy victims of man. No larger animal whether
useful or not has been spared. A large number of animals have been
collected and wasted in the name of hobby, trophy and scientific study.
The destruction of egg laying females has resulted in the wastage of
several generations of these animals. People easily moved in boats even
to the remote and uninhabited islands and collected the fauna of their
choice. Thus, for practical purposes, all the uninhabited islands on this
archipelago are not necessarily the undisturbed islands. The corals,
molluscs and echinoderms were largely destroyed in this way. The rich
marine resources in this region have also attracted foregin poachers in
recent times. Pollution of coastal waters has also eliminated many
small, sedentary and sensitive animals. Due to all these reasons, the
littoral animals have almost been wiped out and many of these shores
are now looking quite barren. Their residual populations are now
restricted to certain pockets on these islands and struggling for their
very survival.



20 Rec. Zool. Surv. India, Occ. Paper No. 158

The cutting of mangroves for purposes of fuel, fodder and other
domestic or industrial needs posed a threat to the rich variety of animal
community inhabiting them. The increasing tourist activity and the
shell craft industry in the islands were largely responsible for the
indiscriminate destruction of coral reefs and the alarming depletion of
their associated fauna. The common man was least bothered about the
conservation of the littoral fauna. While the coral reefs grew very very
slowly, their destruction took notime. Several areas were systematically
combed for exploitation of these commercial marine species.
Deforestation, destruction of mangroves, removal of sand on beaches,
agricultural, dredging, fishing and navigational operations, etc. have
also contributed to massive siltation and death of living corals. As a
result, bulk of the coral reefs on these islands have already been
destroyed and what we see today here and there are their remnant
patches. The branched and brittle corals suffered a major casualty more
than the massive and boulder-like corals. Again, the deep water reefs
were better spared compared to the littoral ones. Thus, these islands no
longer constitute the paradise of coral reefs and littoral animals.

Very limited patches of sand beaches existed on these islands. The
large scale removal of sand for construction purposes at several
developing areas has resulted in the disappearance of these beaches,
destroying the traditional nesting sites of sea-turtles habitat for a
myriad of invertebrate animals of various groups.

Thus, excepting the rich fishery potential of the sea, bulk of the
the land and littoral fauna has already been over-exploited in this
region. However, in the absence of proper population studies, the
present status of many threatened species of animals is not clearly
known. Some of the larger species of wildlife which are rare, vulnerable
and requiring protection in these islands include the giant robbe-crab,
water-monitor, king-cobra, reticulated-python, salt-water crocordile,
green sea-turtle, olive-ridely turtle, leather-back turtle, Andaman teal,
Narcondom hornbill, swiftlet, white-bellied sea eagle, imperial pigeon,
Nicobar pigeon, Nicobar megapode, Andaman wild pig, crab-eating
macaque and dugong. The smaller species of animals, both on land and
in sea, need proper survey, identification and study, to ascertain their
exact status for conservation.
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Conservation

Despite the wildlife (Protection) Act 1972 and the great concern to
conserve the natural ecosystems and their wildlife resources in this
region, they are only on the decline. In the circumstances, unless
effective conservation measures are undertaken in time to protect the
remaining wild wealth, it would be very difficult to save the rich
heritage of animal life from irreparable damage and preserve the
biological uniqueness of these islands. Hence, the conservation of
nature and its wildlife should form part of our future planning and
economic development. Sufficient attention should be paid and funds
alloted for this purpose. Much of our modern development was largely
associated with the destruction of natural environment and its living
resources. As such, all our future plans for development shall be judicious,
with minimum destruction to the environment. As the human population
in theseislands has already reached its carrying capacity based on their
meagre natural resources, any further increase of population could be
allowed only at the cost of the environment and it’s wildlife. As the
exsisting population willin any way go on increasing, it is very necessary
tostop any further influx from mainland. Further, it has been sufficiently
proved that human beings and wildlife cannot live in harmony side by
side. It is, therefore, quite necessary to reserve sufficiently large virgin
areas as viable entities on the long run as biosphere reserves, national
parks and sanctuaries for wildlfie conservation, genetic diversity and
scientific study. One-third of the total land area would be quite ideal for
this purpose. Progress of wildlife in these protected areas is to be
regularly monitored and recorded.

Like any resource, exploitation of wildlife by man shall be rational
and judicious. Otherwise, this paradise of rare plants and animals in no
time shares the same ill fate of many other denuded areas in the world.
Protective legislations are generally made quite late only after the
species are badly threatened with extinction. Hence, timely action is
necessary to achieve better results. All the destructive activities
contributing to the degradation of the natural environment are to be
arrested. But, thisisnot certainly as easy as the ways of their destruction.
At present, a good number of invertebrate species of the Andaman Sea
have no status in the Wildlife (Protection) Act. They should also find a
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place in it. Survey and census operation of wildlife in sanctuaries and
national parks are to be carried out to perpare inventories of their
biolegical resources. The surviving coral reefs and sand beaches
constituting nesting sites for sea turtles are to be protected. The rare
and endangered species of animals are to be bred in captivity to help
improve their dwindling populations. Exotic introductions should not
be encouraged without a careful study of their consequences on the local
biota. The littoral habitats are also to be protected from adverse effects
of potential pollution.

Considering the fast depletion of animal resources on these islands,
the Andaman & Nicobar Administration has created 8 national parks
and 94 wildlife sanctuaries comprising an area of 1354 sq km on this
union territory. But, a majority of these protected areas are quite small
to sustain viable natural populations on the long run and are also
vulnerable to distrubances in the environment. At present, their
biological diversity is also not clearly known and needs a detailed
investigation. Further, there are neither sufficient funds nor wildlife
personnel nor sea-worthy vessels to monitor and protect these areas,
which are far-flung and strewn in a vast stretch of the sea. However, the
Administration has been making some earnest efforts to conserve the
natural ecosystems by restricting the influx of human population,
tourism, deforestation, cutting of mangraves, removal of corals and
sand on beaches, dumping of all kinds of wastes into the sea, etc. But,
the actual out-come of these measures could be assessed only in the
following years. In this connection, the regional station of the Zoological
Survey of India at Port Blair was also contributing considerably to the
conservation of fauna in this region. Extensive faunistic explorations
were made for the identification of rare, endemic and endangered
species of animals for wildlife conservation. The impact of human
activities on the fauna of these islands has also been closely monitored.
To give wide publicity and create local awareness, wildlife weeks were
celebrated, exhibitions conducted, radio talks delivered, seminars
organised and popular articles written, emphasizing the significance of
the insular fauna and the urgent need to conserve them.

In addition to the keen interest evinced by the government
machinery and the naturalists to protect our vanishing wild wealth,
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awarencess and cooperation of the common man, who comes into contact
with these animals in day to day life, is very necessary for their
conservation. Further, wide gaps always existed between law and its
enforcement, although these legislations often proved better than none
in arresting the commercial exploitation of wild resources. Hence, the
Wildlife (Protection) Act should be strictly enforced, all poaching arrested
and deterrent punishment imposed in all cases of violation. For this
purpose, we must employ sufficent reliable force to enforce the law.
Even the local tribals who are being provided with rations should not be
permitted to hunt the endangered species of animals in protected areas.
It is desirable to establish a full-fledged research centre to study and
conserve the insular ecosystem. But whatever conservation measures
we now undertake, matters have already reached such a critical stage
in several areas that the rich variety and abundance of animal life we
inherited on these islands can never be the same again. The measures
undertaken in the earnest at this stage, however, do not go a waste and
will certainly help at least to prolong the existence of many endangered
species of these animals for a long time to come.
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ADDENDUM
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