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FOREWORD

Located in the tropical region of the Bay of Bengal,
the Andaman and Nicobar groups of Islands are
extremely rich in flora and fauna. Being -far removed
from the mainland they have many endemic species of
plants and animals. Because of the faunistic wealth
they possess, the diversity and uniqueness they exhibit,
these islands have often been referred to as'Zoologists’
Paradise’ Since the middle of 19th century they have
evoked interest of both zoologists and naturalists.
However, until recently very little information on the

terrestrial and marine animal life of these islands was available. The Zoological
Survey of India started conducting surveys of all the islands and established an
Andaman and Nicobar Regional Station in 1977 at Port Blair. The National
Institute of Oceanography, through various cruises, collected a large volume of
data and material on physical, chemical and biological features of the Andaman
Sea. Similarly, the Central Marine Fisheries Research Institute investigated the
fishery potential of the islands including the possible sites for mariculture.

Dr. B. K. Tikader, Dr. A. Daniel and Dr. N. V. Subba Rao, the authors of this
book on "Sea-Shore Animals of Andaman and Nicobar Islands’ have visited and
surveyed these islands fairly extensively. The Zoological Survey of India has brought
out several valuable contributions on the fauna, but these have become scattered in
a number of scientific publications. Dr. B. K. Tikader, Director, Zoological Survey
of India has taken up the task of bringing out the information on the fauna of
different groups in the form of books. His earlier books on “Birds of Andaman and
Nicobar Islands’* and "'Glimpses of Animal Life of Andaman and Nicobar Islands”
have been very well received. The present book is the third in the series.

It gives an account of the animals of the sea shore. The book is very well
illustrated with a number of colour plates and | am sure it would be of much interest
to students and research schclars of ecology and marine biology. 1 congratulate
the authors for undertaking the task of publishing such books. They are indeed
fulfilling the long-felt need of providing information of the fauna of these very
interesting and important islands of our country.

Department of Ocean Development R
‘Mahasagar Bhawan' Lodi Road,

New Delhi-110 003. S. Z. QASIM
2 April, 1986 Secretary



EDITOR’'S PREFACE

The Andaman and Nicobar Islands, comprising 348 large and small islands
and covering an area of 8,300 sq. km. are unique in their variety of fauna and flora.
The isolation of these islands from the mainland has been responsible for the high
degree of endemism and as many as 32 species and subspecies of mammals, 95 of
birds and 23 of reptiles are endemic in these islands. With regard to the flora and
fauna, a large number of species are common between these islands and the Indian
mainland beside Burma and Malaysia. But so far as the sea shore animals' and
plants are concerned, they are similar to those of other Indian and Pacific Ocean
Islands. The book, ‘'Sea Shore Animals of Andaman and Nicobar Islands’’
gives some very useful, consolidated information on sea shore animals, and clearly
indicates the diversity, richness and uniqueness of the sea shore faunal wealth of
these magnificient and beautiful islands. The book is also provided with many
beautiful colour illustrations.

The Authors have surveyed the Andaman and Nicobar Islands a number of
times. Dr. A. Daniel, one of the co-authors of this book has been engaged for
many years in the study of marine animals, particularly in the Bay of Bengal including
the Andaman Sea and Dr. N. V. Subba Rao, the other co-author is an eminent mala-
cologist who has also been engaged for many years in studying marine Mollusca
of Andaman and Nicobar Islands.

It is my privilege to write the preface of this fascinating book by virtue of my
position as editor and to this particular book of which | am the senior author. It is
hoped that this well illustrated book will serve as an important informative document
on sea shore animals of these islands, mainly for research scientists, tourists,
naturalists and students, interested in marine life.

Zoological Survey of India B. K. TIKADER
Calcutta Director
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INTRODUCTION

The Andaman and Nicobar islands are geologically young.
These islands probably had their origin in the Tertiary period,
which started about 63 million years ago and ended about 1 million
years ago when Quaternary period started. For centuries, the
islands remained cut off from the mainstream of history. Except
for a few passing references by foreign travellers, nothing was
known of these islands. It was believed in the past that the
inhabitants were cannibals and hence these islands were avoided.
The first real contact with the Indian mainland was established
with the founding of a settlement in September, 1789 at Port
Cornwallis, now known as Port Blair

Consequently, upon the increased role of East India Company
in the affairs of the Indian subcontinent, there was ever increasing
marine activity. The ideal location of these islands between
India and Burma prompted many sea faring vessels to search for
suitable ports. By 19th century, the islands had become im-
portant penal settlement areas. Englishmen visiting the islands
on official work started taking notice of the rich and flourishing
fauna off their coasts. Subsequently, scientific and oceanogra-
phic investigations were carried out on these islands. All such
observations and results were reported in several obscure and rare
publications. These are not easily accessible to ordinary readers
or students. This prompted us to take up this work so as to
present a glimpse of the varied facets of the marine life of these
islands.

Zoogeographically, Andaman and Nicobar Islands occupy
a unique position. These are close to the “Indo-Malayan region,”
which is considered to be a “faunistic center’” from which other
sub-divisions of the Indo-west Pacific Region recruited their
fauna (Ekman, 1953) Although a certain degree of endemicity
is known among a few groups of terrestrial animals, the endemism
among marine animals is not known, since our knowledge on many
groups is far from satisfactory. Some of the typical Indo-west
Pacific groups of shore animals are found in these islands. Giant
clams (Tridacnidae) among molluscs and fishes such as sea moths
(Pegasidae), whitings (Silliginidae), rabbit fishes (Siganidae) and
plesiopids (Plesiopidae) which are restricted to the Indo-west
Pacific Region are found in these Islands. Out of 50 species of



sea snakes known from the Indo-Pacific Region 26 are reported
from the waters off these Islands. Dugong, a marine mammal
which is endemic to Indo-west Pacific is recorded off these Islands.
There are many more such marine animals which are typical of
Indo-west Pacific and occur in these Islands. Although the Islands
have a great diversity of marine fauna many groups are yet to be
worked out in detail. This should be a pointer for one to take up
detailed studies on the fauna of these Islands. We have attempted
to give an introduction to the sea shore fauna of the islands.

Besides its interesting natural living resources, the Andaman
sea is also of considerable interest from meteorological point of
view. It has a strong influence on the meteorological conditions
of the Indian subcontinent. Itis the birth place of tropical cyclones
which hit the east coast of India and Bangladesh every year

The bluishblack waters off the Bay Islands and their indented
shoreline serve as home for myriad forms of marine life. The
flamboyant colours displayed by various animals and their interest-
ing habits kindle the inspiration of an enthusiastic student of
biology and the layman alike. The real beauty of the marine life
can be perceived if one walks along the shore during low tide. For
those who do not have the opportunity to enjoy personally on the
spot scenery of the shores of the islands, the modern technique
of photography has come in handy.

Photography has become almost an indispensable tool of
the marine biologist’'s trade, whether he applies it on the shore,
underwater or in the laboratory. Field microscopes now exist,
at:\df.tl’;lals photomicrography could theoretically be carried out in
the field.

Before photography became a readily available tool, research
biologists relied mainly upon drawings and words to communicate
to others their field observations on living organisms. In recent
years, primarily due to technological advances in camera equipments
and in the quality of film emulsions, it has become possible to
obtain excellent photographs, which can be reproduced success-
fully in publications of marine organisms in their natural environ-
ment. The media of still and cine photography, and more recently
of videocasette recording, applied in the field have provided the
lecturer on marine biology with powerful visual aids for transmitting
information to his colleagues, to students, and to the general public.

Colour photographs of living organisms taken in the field are

of. particular value to the taxonomist when they are compared
with preserved material, since preserved specimens lose their
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colour, and soft tissues contract and often distort. The taxonomist
may then be able to derive from photographs more characters to
facilitate identification, since the form, colour and pigment patterns
of living organisms can often be distinctive as can the particular
ecological niche which they occupy.

The other details are As per 1981 census

Area 8,294 sq.kms.

Population 1,58000 (as per Census 1981)

Capital Port Blair

Distance from Calcutta 1,225 kms.

Distance from Madras : 1,191 kms.

Headquarters of Andaman  Port Blair

Headquarters of Nicobar Car Nicobar

Climate i) Average Annual Rainfall 300cm.
ii) Max. temperature 30°C
iii) Min. temperature 22°C
iv) Relative humidity 80%



OCEANOGRAPHIC INVESTIGATIONS OF THE ANDAMAN SEA

“The sea surges up with laughter and pale gleams the smile
of the sea beach. Death-dealing waves sing meaningless
ballads to the children, even like a mother while rocking her
baby’s cradle. The sea plays with children, and pale gleams
the smile of the sea beach.

On the sea shore of endless worlds children meet”

—Rabindranath Tagore

Man'’s interest in the oceans is of great antiquity. But the
real scientific study of the oceans started in the eighteenth century.
The Challenger Expedition of 1872-76 was the major pioneering
attempt at oceanographic research.

Oceanographic investigations of Indian waters started more
than a century ago. The first organised expedition to the Islands
was undertaken by Lieutenant Archibald Blair of the Indian Navy.
In 1788, he was commissioned to survey the islands. He had
two ships, namely “Elizabeth” and “Viper” under his command.
The primary objective of the survey was to find out a suitable
location for the establishment of a harbour in the islands. In
connection with the laying of telegraph cables, HMS “Cyclops”
recorded the topographical and physical features of the Bay of
Bengal. Similar surveys were conducted by “Hydra"” and "“Serpent”
in 1868 in the Bay of Bengal and Arabian Sea. Francis Day, an
army officer and fishery biologist visited the islands in 1869. Later,
(1872), Dr J. Wood-Mason, an officer of the Indian Museum,
explored the islands for its marine fauna and flora.

Indian Ocean in general was surveyed by several research
vessels, but only some of them touched these islands and recorded
their observations. In 1874-75 the German ship "Gazelle” sur-
veyed the Indian Ocean from Kerguelen to Cocos Keeling, Sumatra,
Nicobars, Sri Lanka and up to Zanzibar

The biological work of the Marine Survey of India commenced
in 1872 and marine fauna of the Andaman lIslands was collected
down to a depth of 50 metres. The RIMS Investigator | was launch-
ed in the year 1881, which marked the beginning of a significant
maritime research in India. Dr J. Armstrong was the Surgeon
Naturalist attached to the Investigator Till 1884, work was con-
fined to the fauna of shallow waters. In that year, deep-sea in-
vestigation was initiated at depths ranging from ca 570 m to 818 m,
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but mostly around the mouths of the Ganges. In 1890-91, the
Investigator made a haul from a depth of ca 3094 m between
Colombo and Port Blair It continued its work in Indian waters
till 1908. It was replaced by Investigator Il. Dr R.B.S. Seymour
Sewell was the Surgeon Naturalist (1925-33) in this ship and
conducted his well-known oceanographic researches in the Bay
of Bengal and Andaman Sea. The first record of these marine
surveys was published by A. Alcock in 1902 under the title ‘A
Naturalist in the Indian Seas.’

Recently, the multinational and multidisciplinary International
Indian Ocean Expedition (1960-65) in which 40 ships and scientists
from 20 countries participated has increased our knowledge on
the fauna and other features of the Andaman Sea. Later, several
cruises were conducted in the Andaman sea by the Russian ship
“Vityaz”, “INS Kistna” and vessels of the National Institute of
Oceanography. The acquisition of first oceanographic research
vessel R.V Gaveshani on 31st December, 1975 by the NIO was a
landmark in the Indian Oceanographic research. This has been
augmented by the vessel “Sagar Sampada” acquired by the DOD
of the Government of India. In the territorial waters several
scientific surveys and expeditions have been conducted by the
scientists of the Zoological Survey of India.

A list of cruises conducted by various Indian and foreign
vessels in the Andaman sea is given below. Some of the results
of the latest investigations were published very recently (1981)
“Sagar Sampada” has been cruising for the last few months
in the waters of Bay of Bengal and Andaman Sea.

CRUISES IN THE BAY OF BENGAL COVERING ANDAMAN SEA

YA Year Name of the Objectives
No. vessel
1 1818-1849 R.V Valdivia Investigations on benthos,
Touched Kondul
2. 1881-1905 Investigator-I Biological investigations
3. 1908-1914 Investigator-I| Biological investigations
&
1921-1926
4. 1928-1930 R.V Dana Geophysical Survey & biolo-
gical studies
5. 1947-1948 R.V Albatross -do-
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Year Name of the Objectives
No. vessel
6. 1950-1952 R.V Galathea Studies on benthos
7 1957-1958 Xarifa Biological and Physical studies
—Great Nicobar
8. 1957-1960 R.V ob Geophysical, chemical and
biological studies
9. 1960-1961 R.V Vityaz Geological studies
Studies on suspended matter
in the deep waters of Northern
and Central Indian Ocean &
biology of trenches
10. 1964 I.N.S. Kistna Grab and Snapper samples
from Eastern shelf
11 1969 R.V Conrad Wide angle seismic reflection
and refraction surveys
12. 1968-1973 R.V Circe Studies on the volume and
structure of Bengal deep sea
fan
13. 1970 I.N.S. Jamuna  Grab samples from Andaman
Sea.
14. 1971 I.N.S. Grab samples from Eastern
Investigator Andaman Sea
16. 1972-1976 R.V Glomar Geophysical studies and deep
Challenger -sea drilling
16. 1976-1977 [|.N.S. Darshak  Grab samples from Campbell
Bay and Great Nicobar Islands
17 1976-1983 R.V Gaveshani Living and non-living re-
sources, physical and chemi-
cal oceanographic studies,
and geophysical studies on
East coast, deep-waters of
Bengal fan and Andaman Sea
18. 1982 I.N.S. Shardul Geophysical, oceanographic
(INCOR Study) and biological studies from
Visakhapatnam to Port Blair,
and from Port Blair to Kamorta.
19. 1983 R.V Samudra Geological and geophysical
Manthan studies off East coast and

Andamans.



CURRENTS IN THE INDIAN OCEAN AND BAY OF BENGAL

God has given the earth to the faithful and the sea to the
infidels — A Proverb

Oceans cover approximately 71 percent of the earth’s surface.
Indian Ocean is the third largest ocean and covers an area of
74,049,290 km? or some 14% of the earth’s surface. It has an
average depth of 4 km and attains its greatest breadth of 9000 km
between the southern tip of Africa and Australia.

Indian Ocean has two arms extending in the north. These
two arms are represented by the Arabian Sea in the west and the
Bay of Bengal in the east. The Arabian Sea is connected to the
Red Sea and the Persian Gulf, and meets the eastern arm at the
southern limit of the Indian Peninsula.

Life in the sea or on the shore is influenced by several factors
like waves, tides, ocean currents, salinity, temperature etc. The
interplay of winds, currents and tides has its impact on the sea shore
and consequently on the animals inhabiting the area. The sea
water is always in motion, which may be either in horizontal direc-
tion or vertical direction. The slow (about 3 to 4 km/hour) hori-
zontal movement of a mass of water over the surface of ocean is
called drift, whereas the more speedily moving waters are known
as ocean currents. The surface currents of the ocean are influenced
by salinity, temperature, winds and earth’s rotation. The deflec-
ting force caused by the earth’s rotation is known as coriolis force.
It deflects moving things to the right in the Northern Hemisphere
making the ocean surface currents to move in a clock-wise or anti-
clockwise direction.

The ocean currents are of three types, namely wind currents
caused by wind, density currents or convection currents caused by
fluctuations in salinity and temperature and tidal currents caused
by tides.

Currents have strong influence on living organisms. These
help them in their dispersal and propagation and determine their
‘life styles.” All major oceans have their typical currents, which
move in a definite direction. The Indian Ocean has five important
currents, namely West Australian Current, Somali Current, South-
west Monsoon Drift, North-east Monsoon Drift and Agulhas
current. A part of the cold Antarctic current that moves north-
wards along the coast of Western Australia is called the West
Australian Current. It passes into the South Equatorial Current.
During the South-west Monsoon period, /.e. from June to Sep-
tember, the northern branch of the South Equatorial Current flows
along the North-east of Africa as the Somali current. The waters
flowing from the South-west move towards the northern land-
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locked part of the Indian ocean, across the Arabian sea and into
Bay of Bengal.

During winter the North-east Monsoon winds cause the waters
to flow fromthe North-east and it resultsin the North-east Monsoon
Drift. It is the North Equatorial Current of the other Oceans.

The South Equatorial Current receives the West Australian
Current and then branches into two Currents, namely the Mozam-
bique Current and the Malagasy or Madagascar Current. The
two again combine at the Cape of Agulhas, the southern tip of
Africa and form the Agulhas Current, which ultimately joins the
Antarctic Current.

The distribution of salinity in the Indian Ocean varies from
place to place. At one end is the Persian Gulf where salinity reaches
maximum with values of 40% and on the otherside the coastal
waters of Bay of Bengal get diluted by 50%.

The Bay of Bengal forms a distinct arm of the Indian Ocean.
But it also receives waters from the Pacific. In the South-west
region of Bay of Bengal, i.e. south of Great Nicobar there is a mixtute
of waters from the Pacific and the Indian Oceans. During
November-April strong surface current enters through the strait of
Malacca and forms an anticlockwise gyre. At the same time
water from the equatorial region of the Indian Ocean also enters
this part of the Bay.

In the North-west region i.e. at the head of the Bay a Westerly
Drift gets established in December A clockwise current which
disappears in December appears in January and continues tilll
April, when a counter clock-wise current appears at the head. By
May there appears an Easterly Drift and continues up to July. A
clock-wise circulation appears in September on the east of Nicobar
Islands. By October there are two anti-clockwise and one clock-
wise currents in the Bay.

The annual cycle of north-east (December to April) and south-
west monsoonal wind systems (June to October) with the inter-
vening transitional periods reverse the atmospheric circulation and
the surface currents of the Bay of Bengal and the Andaman Sea.

In the Bay of Bengal due to heavy influx of fresh water the
surface waters are less saline and lie over the denser bottom water
almost throughout the year The Bay does not experience much
of a winter cooling. Consequently, sinking and up-welling move-
ments are not much pronounced. As there are several rivers
draining into the Bay a number of biogenic elements such as
silicates, phosphates, nitrates and carbonates find their way.

The Siphonophore, Dimophyes arctica which occurs in the
Arctic and Antarctic oceans in abundance and in depths below
400 m in the Indian Ocean, comes to the lower boundary of the

8
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thermocline as far north as13°12° NL between 42°:04 and113°20" EL.
It is considered as a valuable “indicator species’” of cold deep water
mass (Totton, 1954, Daniel, 1954). The International Indian
Ocean Expedition found it to occur in definite areas in the Indian
Ocean during different months. In the Indian Ocean the upwelling
of the deep, rich cold water mass occurs within this area (13°12" to
12-42" SL), especially near gulf of Aden (August), Somali Coast
(January, August and December), off Cochin (November), off
Sri Lanka (February), Andaman Nicobar Islands (February, March,
April, August and September), off Durban (January, August &
December), South of Java (January & December) and in the mid-
Oceanic region of the Equator (March, April, May, June, July,
September, October, & December).

Distribution of bottom drift of Antarctic water

Knowledge of the upwelling regions in the Indian Ocean is
of great importance because these regions are enriched by deeper
waters and become areas of high primary production. Upon
such productive areas depend our fisheries.

13



ZOOGEOGRAPHY OF THE ANDAMAN SEA

The Andaman Sea is bounded on the east by Burma and
the Malay Peninsula and on the opposite side by the chain of
Andaman-Nicobar Islands and Sumatra. It is connected to the
Bay of Bengal by various channels, but there are three main
channels viz., 1  The Preparis Channel on the northern part of
Andaman islands. |t has a depth of a little over 200 m. 2. Ten
degree Channel separating the Andaman group of islands from
the Nicobar group. |t is about 150 km wide and 800 m deep
and 3. Great Channel separating Great Nicobar Island from
Sumatra. It is 15 m. deep.

The Andaman Sea is an enclosed basin. It occupies an area
of about 0.602 x10° km* with an average depth of 1096 m.
and enclosing water of volume—0.660 X 10 x km? (Lyman, 1966).
The physical and chemical characteristics of the basin are in-
fluenced by the geographical features of the land enclosing it.
The coastal regions on the two sides of the Andaman Sea differ
widely from each other In the east it is bounded by the long and
narrow stretch of land extending in southerly direction to the
southern most point of Malay Peninsula. There are a series of
mountain ranges extending in north-south direction. They serve
as catchment area for the rainfall during the south-west monsoon,
and carry large volumes of freshwater into the basin. The im-
portant among these rivers are lrrawaddi, Sittang, Salween and
Tenasserim, which flow into the northern end of the Andaman Sea.

On the west side, the Andaman Sea is separated from the
Bay of Bengal by a scattered chain of islands, constituting primarily
the Andamans and the Nicobars.

The Andaman-Nicobar Islands comprising 348 islands of
various sizes, run in a more or less north-south direction between
6 45 and 13 45" North latitudes and 9210° and 9415 East
longitudes. The total area of the islands is about 8,294 km3. These
islands are broadly divided into two groups v/z., Andamans and
Nicobars. The Andaman group consists of 324 islands, of which
only 27 are inhabited (1981 Census). The main part of the group,
collectively known as Great Andamans, include five closely ad-
joining islands called North Andaman, Middle Andaman, South
Andaman, Baratang and Rutland. This group covers an area of
6,340 km*. Little Andaman (48 km long and 27 km wide) forms
the southern extremity of the whole group. It is separated from
Great Andamans by a strait called the Duncan Passage.

The Nicobar group of lIslands, covering an area of 1954 km?,
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comprises of 24 islands of which only 13 are inhabited (1981
Census). The distance between Car Nicobar, the northern most
island and Pygmalion point, the southern most tip of the Great
Nicobar is about 310 km. The Pygmalion point is about 144 km
from Achin Head, the northern tip of Sumatra.

The islands have low ranges of hills enclosing narrow valleys.
On the east coast of the islands there are several small freshwater
streams opening into the Andaman Sea. In Middle Andaman and
Great Nicobar there are steep ridges and valleys with perennial
streams and rivers.

The mountain chain extending from Preparis [sland to join
the mountain system of Sumatra, Java and Malay Archipelago is
part of the great Alpine Himalayan system. In the north it is
connected to Arakan range in Upper Burma. The Burmese
Malayan Arc is thus considered as a loop of the Himalayan Axis.
This chain of mountains came to be slowly elevated till the ridge
attained its maximum height of about 2700 m. above mean sea
level. The Andaman Sea basin which originated in the beginning
of Tertiary period had further sunk by the end of that period. As
a result of the elevation of the ridge and sinking of the trough,
there was a deposition of several hundred feet of clay above the
sea level. The ridge elevation and trough sinking process led to
the appearance of straits of Malacca in the Pleistocene. It in-
directly connects the Andaman Sea with the Pacific ocean. The
Andaman Sea is thus connected to the Bay of Bengal on one side
and to the Pacific Ocean on the other. These channels have
facilitated both Pacific and Indian Ocean fauna to colonise the
Andaman Sea.

The seaward edge of the Andaman Nicobar ridge is bounded
by a continental shelf that dips steeply seaward. The continental
shelf is very much wider on the western side than on the eastern
side. On the western side, the shelf is very irregular and drops
steeply down to a depth of 500—600 m. On the eastern side of
Andamans islands the bottom slopes to 400 m. The continental
slope is almost absent. The western side has a number of coral
banks v/z., North Bank folllowed by West, Middle and South
Coral banks. Further south there are North and South Sentinel
Islands and finally Dalrymple Bank. This chain of ccral banks
are at a distance of approximately 21 km from the coast. The rate
of growth and extent of coral formation are richer on the western
side than on the eastern side of Andaman and Nicobar Islands.
It may be due to the influx of oceanic water brought by south-
west monsoon and the consequent abundance of food supply.
The coral reefs on the west are considered as barrier reefs. It
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extends from latitude 10°26° N to 13°40° N covering a distance of
approximately 320 km. It is separated from the coast line by a
channel of about 80 m. On the eastern side the coral reefs are
fringing type. There are a large series of raised coral benches
extending from QOutram and Lawrence lIslands in the Ritchie
Archipelago and passing through Havelock Island. The coral reef
forms a terrace ranging from a few metres to over a kilometre

in width.

Geodetic survey conducted by International Expeditions
revealed a vast under-sea valley stretching 900 km long and 38 km
wide. It is surrounded by mountain peaks and extends from
Narcondam lIsland through the Burmese waters to the northern
tip of Sumatra. The valley floor covered by muck and ooze is
about 8-16 km across. The deepest point was estimated to be at
4500 m under the sea.

The physical conditions in the Andaman Sea are very much
complicated. The ’Investigator’ observations have shown that
every day there is a double oscillation in the strength of the wind
in the Andaman sea. The increase in wind force twice a day
causes a thinning of the surface layers of the ocean. It results in
an up-welling of water from below and the deeper water gets mixed
with the surface layer This vertical circulation of water pro-
duces corresponding effects on both temperature and surface
salinity.

The surface currents are influenced by the direction of the
prevailing winds. The direction of these winds is completely
reversed every six months with the onset of the southwest and
north-east monsoons. During the period of north-east monsoon
(December to April) a strong flow of water occurs from the Sunda
Sea to the Andaman Sea through the straits of Malacca. During
this period of north-east monsoon i.e. January-February, low
density surface water enters the Andaman sea through the Preparis
Channel. It passes towards the west and south-west. The
combined effects of this current and the one coming from Bay of
Bengal set in a number of rotatory currents in the centre and north-
west parts of the Bay.

The deep waters of the Andaman Sea are to some extent
influenced by the cooler waters of the Antarctic Bottom Drift.
The Ninety-east Ridge splits this Drift into two great streams,
the western and eastern. The latter flows north-eastwards and
on meeting the curve of the Malayan arc swings northwards to
the entrance of the Bay of Bengal. It again splits into two streams,
one passing into the Bay along its eastern side and the other passing
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in @ westward direction towards South India and Sri Lanka.

Besides the influence of these currents the waters in the
Andaman Sea exhibit a phenomenon called “seiche,” (Sewell,
1932). During each monsoon the less saline surface stratum is
driven towards one side of the region by the strong winds and
gets piled up. The deeper, more saline stratum is brought
upwards. Depending upon the south-west and north-east
monsoons, the periodic mixing of these two layers takes place at
each end of the basin. It brings in a consequent periodic rise and
fall in the salinity of coastal waters. Thus, the surface salinity of
the coastal waters of the Andaman Sea exhibit a rhythmic rise and
fall corresponding to the time of occurrence of “seiche.” This
periodic variation in the surface salinity causes periodic appearance
of pelagic animal life. Small salps, Rhizostomus Medusae or
certain species of pelagic crustacea normally inhabiting deeper
waters may make their appearance in surface layers being carried there
by the upward swing, ‘upwelling’ of deeper water (Sewell, 1932).

Recent studies (see Parulekar & Ansari, 1981) noted limited
mixing between surface, subsurface and bottom waters. These
studies have also indicated low biological productivity of the
Andaman Sea. But this has been offset by the production of
large quantities of detritus.

A close agreement was noticed between the rise and fall
of the salinity and the tides. Towards south-west part of
the Andaman sea the salinity rapidly rises and finally appro-
ximates to the one found in the oceanic waters of Bay of Bengal.
The influx of open sea water in this region through Preparis Channel
and Ten Degree Channel has not only affected the surface waters
but also the bottom waters.

Andaman sea has low benthic production. It has been
attributed to stratification of the water, allowing only limited mixing
and to the oligotrophic nature of the sea.

In the Andaman Sea the wave characteristics like zero crossing
period and significant wave height vary from 6 to 12 sec. and 0.6
to 14 m. around Andaman and Nicobar Islands. During January-
February the wave chracteristics around the islands are mainly
those of swell waves with a slight superimposed local sea waves
(Gouveia et al, 1981).

Investigations by the National Institute of Oceanography

(1981) have revealed that water masses onthe western and eastern
margins of Andaman and Nicobar Islands have the same charac-
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teristics to a depth of about 1500 m. Three important water
masses have been identified in the Andaman Sea. There is Persian
Gulf water at a depth range of 200 to 500 m. and beyond this and
upto 900 m. is a mixture of Persian Gulf and Red Sea waters.
The deep water has characteristics similar to that of Antarctic
bottom water (Rama Raju et a/, 1981). There is a limited water
mixing at a depth below 1300 m. and this creates relatively stagnant
water masses in the Central region on the eastern side of the Islands.
The isolation of the Central basin of the Andaman Sea from its
northern and southern regions by shallow sills also prevents water
mixing thus making it stagnant and low in oxygen concentration
(Ramesh Babu & Sastry, 1976).
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MARINE ENVIRONMENT AND ITS ZONES

The land gradually slopes into the sea and this transition
zone of land and sea is commonly known as the sea shore. The
margins of the continents that slope gradually into the sea are known
as Continental Shelves. The continental shelf leads to the oceanic
floor. The transitition zone between the two is continental

slope. Thus, sea shore gradually leads to the sea bottom which
has a mass of water that lies over it.

Supra littoral \ High Tide
Upper littoral
Mid littoral

Lower littoral
Infra littoral

Neritic Oceanic

Euphotic Zone

Sup,.
bl, ¢ o,
7

Disphotic Zone

— e - e e e rem e e e o .

Aphotic Zone

Classification of Marine Environment

Vertically, marine environment is considered under two
divisions, namely the sea bottom, which is called the benthic
division and overlying waters known as pelagic division. All the
divisions of the marine environment are dealt either with reference
to the sea-bottom or the water mass. Broadly the various levels
of sea can be classified as intertidal zone, neritic zone and oceanic
zone. Intertidal zone which is subjected to alternate exposure
and submergence by tides is the most dynamic zone. The waters
over the continental shelves upto a depth of about 200 m. consti-
tute the neritic zone. Intertidal and neritic zone together are often
called as coastal seas. The shallow coastal seas are the happy
abodes of almost four-fifths of all the plants and animals. Water
from the edge of the continental shelf to high seas beyond include
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oceanic zone and it constitutes offshore waters. The neritic
and oceanic zone together form the pelagic division. Based on
temperature range and light conditions vertically the oceanic zone
is divided into subdivisions, such as the epipelagic (surface to
100 m.), the mesopelagic, the bathypelagic, the abyssopelagic
and the hadopelagic. There is yet another way of classifying
the pelagic division. It is based on the conditions of light at
various levels. The upper zone which normally may extend up
to 100m. depth is well lighted and suitable for photo-synthetic
activity. It is known as euphotic zone. The next zone which
extends up to 200 m. depth is dimly lighted and is known as dis-
photic zone. Water below this where there is little or no light is
referred to as the “aphotic zone”

Tides are the major environmental factors that control life
on the sea shore. On fullmoon and newmoon days the Sun,
Moon and Earth are in the same line. The combined pull of the
Sun and Moon results in tides of maximum range known as Spring
Tides. At such times the difference between high and low tides
is greatest. As a result, a maximum area of sea shore gets exposed.
Twice a month, /.e. at the time of first and last quarter phases of
the Moon, the Sun and Moon are at right angles relative to the
Earth. During this time the Sun’s influence partially cancels the
pull of the Moon. At that time the difference between high and
low tides is the smallest and the tides are called Neap Tides.

The region that falls within the tidal limits, between the high
tide mark and low tide mark is the intertidal zone or littoral zone.
The region above it is the supralittoral or supratidal zone. The
seaward region below the littoral zone is the sublittoral or subtidal
zone. The supratidal zone gradually merges with the land, while
the sublittoral zone extends up to the end of the continental shelf.
The supratidal zone is dampened only by the spring tides and the
splash of the surf. The littoral zone is that where the tide ebbs
and flows continuously. The sublittoral zone is that which is
exposed only during the ebb of spring tides. In these three zones
live a large number of animals and plants.

The region extending either between the tide levels or down
to the level of attached plants is often referred to as eulittoral zone
(40-60m.).

The above zones are with reference to the benthic division
of the sea and are concerned with the sea bottom extending up
to the edge of the continental shelf. Beyond the continental
shelf the sea bottom isdivided into bathyal (200m. to 100m.) abyssal
the sea floor below 1000m. to about 6000m., and beyond this it is
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known as hadal zone. Often one finds in literatue a reference to
the bathyal zone as extending up to 200 m. and the division of
sea bottom into three divisions, namely sublittoral, archibenthic
and abyssal benthic.

The extent of the littoral zone varies from shore to shore.
Geographical factors, the depth of coastal waters etc. determine
the range of the littoral zone. The total littoral environment covers
a modest area of roughly 1,50,000 km* The dominant factors
are the tide and surf

Sea shore may be rocky, sandy or muddy. Often it is inter-
spersed with mangrove vegetation. Around the islands the littoral
and sublittoral zones are occupied by underwater coral populations
which display the flamboyancy of tropical life.

ROCKY SHORES

In several of the islands the coast is rocky. Strong waves
continuously hit the rocks and boulders creating hollows in the
rock or breaking the rock into small pieces in course of time. The
constant battle between the waves and the rocks also creates condi-
tions for the formation of tide pools. At low tide several of these
rocks are exposed and tide pools are also formed. The exposed
rocks get heated up in the day time. Based on the nature of its
exposure a rocky shore is conveniently divided into three zones
viz., Supra-littoral, Mid-littoral and Sub-littoral zones. Each zone
has its peculiar plant and animal communities. The flora and
fauna of rocky shores exhibit a definite noticeable zonation. Life
zones are much more evident here than on other kinds of shores.
Although the actual areas and limits of the zonation may vary,
and one species may replace another species depending on the
region, there is generally a universal pattern of zonation. De-
pending on local conditions such as temperature, steepness of
shores, tidal range, amount of protection and other factors the
extent of the above mentioned three zones may vary. and in turn
regulate the kind and number of biota.

Supra-/ittoral zone It is also known as the upper zone or
the dry Upper-Beach zone. It is dampened only by the highest
tides or by storm waves and the splash of the surf It is the
point of transition between true sea shore and land. Only a few
species of animals inhabit the supra- littoral zone. The most
characteristic of this zone are the perwinkles (Littorina) and neritids
(Nerita). Periwinkles are so common in this zone that it is
frequently referred to as the Littorina-zone. Sea-slaters are other
animals that are found commonly in this zone.
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Blue-green and green algae are found growing as encrusta-
tions on the rocky surface.

Mid-littoral, |t is also known as the Middle zone or the Middle
Beach zone. It is the true intertidal zone, subjected to daily ebb
and flood of the tides. As such, the animals living in this zone
are immersed in water during high tide and exposed to air and
drying during low tide. Animals in this zone are more abundant
than the above one. Several groups of animals live attached to
rocks, hiding in their crevices or in the tide pools. Molluscs,
crustaceans and rock boring worms like sipunculids are common
in this zone. Acorn barnacles (Balanus) are often so abundant
in this zone, that it is referred to as the ‘Balanoid zone” Under
favourable conditions, barnacles inhabit the rocks in a dense layer
beginning immediately at the lower limit of the Supra-littoral zone.
Generally, the layers either diminish gradually or end sharply at
the more or less permanently wetted low-tide mark. One
should not conclude from this that barnacles do not grow below
the low tide level, many species are often very much at home
there. Some species are also found in the Supra-littoral zone.

Limpets, chitons, neritids, top shell and turban shell are some
of the important molluscs that inhabit this zone. Sea urchins
and tubicolous polychaetes also constitute major faunal elements
of the zone.

Sub-/ittoral It is the lowest zone and bared only by the ebbing
spring tides. As such, exposure to air is not as frequent as in the
Mid-littoral. It is typically rich in animal and plant species.

Life on the rocky shore is mainly governed by tides. The
animals and plants living on a rocky shore are constantly under
pressure from the fast changing environment. The main problems
are violent wave action, exposure to atmospheric air resulting in
desiccation, excessive heat when the tide water recedes, intense
light etc. The plant and animal species have developed ingenious
techniques to overcome these problems of life. Broadly it resulted
in two types of adaptations v/z., morphological and behavioural.
Some of the forms like limpets and barnacles have developed
thick shells and strong power of attachment to withstand the force
of battering waves. There are others which have developed soft
and flexible bodies, such as sea weeds and hydroids. Hard shell
also helps them to maintain the moisture inside. Active swim-
ming forms like crabs and shrimps and a few molluscs hide them-
selves inside crevices. The crevice dwelling habit also helps to
protect the animals from heat and exposure to atmospheric air
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The animals of the rocky shore have developed different
feeding methods. There are algal grazers like limpets, top shells
and sea urchins , detritus feeders like crabs and filter feeders such
as barnacles and bivalves.

SANDY SHORES

Sandy shores are affected by many forces, some of which
tend to inhibit colonization by plants and animals and, conse-
quently the development of a community of many a species. For
example, sandy shores more than any other type are affected by the
movement of offshore currents. And in many regions, man’s at-
tempt to mould coastline have created innumerable problems in
the form of beach erosion and shifting sands.

Beach sand can be of considerable interest. For, though
we tend to think of beaches as expanses of white quartz sand,
other colours and minerals occur on various beaches.

The zonation of life is not so marked as on rocky shore. The
littoral zone of sandy beaches usually consists of a relatively uniform
gradation of regions. It grades from a higher set of dunes above
the high water mark to the gradually sloping shore beneath the
low-water level. There may be an occasional tide pool, but there
are few, if any, rugged irregular rocky zones. When undisturbed,
the intertidal zone of sandy beaches is generally stable and clearly
zoned. It varies only with normal spring and neap tides and oc-
casionally with coastal storms.

,f SURF ZONE SHOALING ZONE
COAST —f-—BEACH OR SHORE
|
BACKSHORE FORESHORE INSHORE OFFSHORE
High tide Low tide

breaker line breaker line High water level

Low water level

Coast line High water
line

Inner bar
Low water

line Quter bar
Deep bar

Structure of a beach
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The offshore zone is marine, extending seaward from the
low-tide mark. The off-shore bar, when present, minimizes wave
effects on shore, helping to stabilize the beach s habitat for plants
and animals. Landward from the low-tide mark two zones are
usually distinguishable , the foreshore, or low beach, and the
backshore, or upper beach. The backshore is typically constructed
of beach ridges (berms) that were built by successive high tides
or in scme cases, by slowly receding storms, waters. The extent
to which a beach slopes is related to the size of soil particles and
to wave action and tides. In general, beaches of coarser materials
tend to be steeper than those of fine sand. Water content, an
important factor to life in the sand, is related to particle size, since
capillary action is greater in sand than in gravel. Where wave action
is slight, beach sands are likely to be of fine texture. But where
turbulent waves vigorously wash the shore, sorting beach materials,
the sands are of coarser nature. Often the texture of sand grades
from coarse in the high-tide zone to fine along the low-tide level.
The beaches in the islands are either exposed or sheltered. The
sand grains are mostly fine and medium, silicones or coralline with
a variable shape from spherical to angular

To a casual observer, the ebbing tide on a sandy beach reveals
a barren, lifeless expanse of sand. But closer observation espe-
cially after digging, will reveal an interesting community. The
pounding and washing waves do not favourcolonization by attached
plants and animals, nor do they allow for the manoeuverings of
mobile animals. The predominant inhabitants are those that live
buried in the sand or in tubes or burrows , these include a variety
of molluscs, worms, and crustaceans. On many beaches, parti-
cularly lower beaches, numerous mounds and piles of castings
(dirt surrounding burrow openings) appear as the tide withdraws.
These indicate the presence of organisms beneath the surface. The

variety of species is not great, but this is frequently offset by the
abundance of individuals.

Even the surfaces of sandy beaches are not so devoid of life
and activity as they might first seem. A number of animals fre-
quent the area at low tide. The infauna of sandy shore is classified
as microfauna, meiofauna and macrofauna, with reference to their
size. The microscopic animals which include Protozoa and others
fall under the first category. Animals of intermediate size (retained
by a sieve mesh of 0.05 mm but may pass through 0.5 mm size
mesh), are referred to as meiofauna which may be less common in
coarser sands. The larger and conspicuous animals are referred
to as macrofauna. Several groups are represented in the macro-
fauna. Polychaetes, molluscs, amphipods, sea-anemones, etc. are
some of the important constituents of the fauna.
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Only a few coelenterates appear to have adapted to life in
the sandy intertidal zone.

Polychaetes of the phylum Annelida, the segmented worms,
are the most characteristic and abundant of the sandy intertidal
animals. Most of them build tubes of calcium carbonate or tough
mucus and sometimes cement sand grains into the structure. Some
species simply burrow their way through the sand. A great many
feed on plankton or organic debris, others prey on small animals
such as crustaceans and other worms.

A variety of crustaceans inhabit sandy beaches but quantita-
tive dominance is shown by copepods. The smallest are nearly
microscopic copepods that squirm their way through the sand,
feeding on other animals, algae, and organic debris. Copepods,
in addition to certain protozoans and worms, constitute the inter-
stitial fauna—animals that live in the spaces between sand grains
and pebbles. Almost all typical groups of interstitial meiofauna
excepting Mystacocarida and Bryozoa were recorded in the sandy
beaches of these islands (Chandrasekhara Rao, 1980).

The mid-littoral zone of the sandy coast is occupied by. several
groups of micro—and macro fauna such as amphipods, isopods
and anomuran crabs.

The pistol shrimps or snapping shrimps (A/phaeus) live in
burrows in the sand of tidal pools and shallow waters. These
crustaceans possess an enlarged chela (pincerlike organ) that can
be closed with such force as to produce a loud, popping noise.
The shock-wave of the snapping chela stuns and inactivates
small fishes and other small animals, making them easy prey to
capture. This represents a unique adaptation for obtaining food.
Snapping shrimps are seldom more than 2 inches in body length
and are known to live at least eight hours outside water

One of those more commonly noticed is the fiddler crab (Uca)
which makes its home in the beach ridges of the higher zone.
When the lower beach is exposed, fiddlers in large groups move
down into the lower beach to feed on small animals and bits of
organic debris. A near relative, the sand crab or ghost crab
(Ocypode), also lives in burrows, but usually in drier sand than the
fiddler The extremely light colour of the sand crab accounts for
its second name, seen against light-coloured sand it is quite ghost-
like.

Among molluscs, bivalves are common in the sandy beach.
These live buried in sand. Cockles (Cardium) and clams of
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various types (surf clams Mactra, razor clams Cultellus) wedge
shells and tellinid shells (7ellina) are common in the midlittoral
zone of sandy beaches.

A number of sea and shore birds come to beaches at low
tide often finding abundant food. Examples are terns (Sterna),
smaller shore birds such as sanderlings (Calidris) and sandpipers
(Tringa). A patient beach watcher stationed on the sandy coasts
of North Sentinel Island, Great Nicobar etc. may be rewarded with
the rare scene of watching turtles crawling into the beach.

There are a number of advantages to life in the sand. Bur-
rowing organisms have few natural enemies. Temperature and
water content are fairly stable. This is in direct contrast to plants
and animals that live above the ground on rocky shores, where
they are constantly threatened with exposure to excessive heat and
cold, as well as to drying out during low tides.

There are also a number of disadvantages to sandy shore
living. But as we have seen the organisms of sandy shores are
adapted in various ways for living in such difficult settings.
Further many members of the community occupy certain zones,
depending upon tolerance of the organisms and the zone's supply
of requirements necessary for life. Much is yet to be learnt about
sandy beach zonation as well as population growth maintenance
and colonization.

MUDDY SHORES

Where the forces of coastal currents and wave action for
some reason decrease, fine particles of mud-forming silt are de-
posited. The result is often a shore composed mainly of accu-
mulated mud. Unlike most sandy and rocky shores, muddy shores
are almost always flat and are called, “mud flats’* and because
they are flat, or lacking sharp inclines, muddy shores normally
remain rather damp at low tide.

The offshore bars or barrier beaches receive the brunt of tides
and waves. The waters behind the bars are relatively calm, with
shores consisting mostly of mud flats.

Muddy shores can be formed only where sea currents are
slow and weak, and where fine particles that form mud can settle
out. Such conditions are found in sheltered bays and in mouths
of coastal streams. In these areas, fine particles and organic
matter are deposited to form muddy zones in which a rich and
varied animal life develops. Because mud is more stable than
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sand, it is generally inhabited by animals that construct permanent
tubes and burrows. But because the proportion of sand to mud
varies, the distribution of many of the inhabitants is apt to be
patchy in any regicn.

As a rule, few algae or flowering plants have adapted to
living on the bottoms of muddy estuaries and embayments. This
is probably due to three limiting factors. One factor is the highly
turbid condition of the water, which restricts light penetration and
thereby, photosynthesis. The second factor is the absence of
solid structure to which algae, at least, can attach. Third, the
settling silt tends to cover and smother the plants.

The moderate to high content of organic materials in mud
affects animal population in several ways. First, to the advantage
of the animals, they find food in the partially decomposed organic
matter Another advantage is that a fine muddy shore retains
more water than coarse sand, this suggests that animals need
?IOt burrow to escape drying out as receding tides expose the

ats.

But to the disadvantage of burrowing animals especially
bacterial decomposition reduces the mud’s oxygen content. |t
also produces a great amount of hydrogen sulphide gas. Further-
more, the fine salt particles, easily held in water tend to clog the
breathing organs and feeding structures of animals. Generally
then the muddy intertidal zone is not an easy place on which or in
which the animals can live.

In many instances the animal life of mud flats is distributed
in two directions.  First, a horizontal zone can be recognised
determined primarily by tides. @ These zones, are represented by
the uppermost, or high beach; the zone between the high-
est high tides and the lowest high tide, or middle-beach
zone, and the low-beach zones. Second, vertical zones con-
taining the epifauna, the animals that inhabit the surface, and
the infauna, those that live below the mud surface can be
noted.

The infauna of muddy intertidal zone consists predominantly
of pelecypod molluscs, worms, a few crustaceans, and some
fishes that spend at least part of their lives in underground habitats.
A number of researchers have found that particular groups of
burrowing animals are limited to various grades of soil, such as
fine silt or coarse sand, and to various proportions of sand and
mud. Certain annelids and round worms are restricted to such
strata of very fine grain size.
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As remarked earlier, the fiddler crab is often a resident of
high sandy beaches. This little crustacean is also very much at
home on muddy shores, provided that the consistency of the mud
permits construction of burrows. The fiddler seems to be in the
evolutionary process of moving away from the sea, for although
it breathes through wetted gills, it can live for weeks without having
to moisten its gill surfaces. The burrows are usually placed well
above the hightide mark. If they are not, and water floods the
area, the animal plugs the entrance to its burrow, creating a water-
tight chamber that keeps it dry. When ranging about on the beach,
the fiddler can be classified with the epifauna , when in the burrow,
it belongs to the infauna.

Typically, hydroids of the phylum Coelenterata attach to
some solid structure in the water. A few, however, are regular
inhabitants of muddy intertidal shores.

Cerianthus is a coelenterate that resembles the anemones.
It has a long worm-like body that is buried in a sandy mud with
only the tentacles and mouth protruding. Although gastropod
molluscs are not characteristic of soft mud, the epifauna of mud
flats include an impressive variety of these animals, for example,
small, sharp spired snails-including mud snail, Nassarius and
Cerithium, nearly cover the surface in small patches and make
walking barefoot uncomfortable. A number of shell-less gastro-
pods are at home on the mud surface of bays and estuaries.

Food is also important in determining the number and
kinds of individuals present among mud-flat burrowers. A
substrate rich in organic food matter can obviously support more
organisms than one that is poor in organic content.

A variety of polychaete worms have become adapted to life
in muddy shores. Marphysa mossambica is remarkable for its
tenacious living as it can survive even in highly deoxygenated
muddy shores. Nereids are other common worms. They are
capable of free swimming and many of them construct tubes.
Eurythoe, Eunice and Perinereis are common forms.

The seamouse, Aphrodite, a hairy annelid worm 8 to 17 cms
long is found on flats. It lives beneath the mud surface with only
its posterior exposed. To obtain oxygen for respiration, Aphrodite
manipulates its body to pull water underneath itself. It then
forces the water over its sides to a respiratory duct on its back.
Organic debris is taken for food, as the animal burrows slowly
through the sandy mud.
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Among the crustaceans adapted for burrowing in mud are a
few shrimps and crabs. To move about an acorn worm extends
its proboscis into the mud and then with the proboscis serving
as an anchor, the rest of the body is pulled along. Actually the
animals move about very little. Acorn worms feed on organic
material found in the mud.

Molluscs of the muddy shore are represented by several
species of gastropods like cerithids (Cerithidea cingulata), steno-
thyrids, (one species known), assiminids (two species) and mud
snail, Nassarius.

Several kinds of fishes live in their own mudflat burrows
or in those of other animal e.g. goby fish.

MANGROVES

Sea shore topography of the Islands is influenced by two
types of forests, namely mangroves or tidal swamps and littoral
forests or beach forests. Mangrove is one of the most productive
coastal ecosystems. The word mangrove originates from the
word ‘Mangal’, which means trees extending on the fringe of
estuaries, lagoons, salt marshes, and coastal belt of tropical and
sub-tropical regions. Development and luxuriance of mangal
formations/communities depend on various individual factors
and their interactions, such as substratum, its depth, consistency,
interaction of frequency of flooding, soil and water salinity, and
presence and extent of sheltered areas. Red Mangrove is domi-
nated by the luxuriant growth of Rhizophora spp. while the white
mangrove refers to Avicennia spp. The energy input from man-
grove species vegetation to the water channels promotes the
fertility of the soil and water It has a diverse variety of photo-
synthetic bacteria, plankton, benthic diatoms, floating epiphytic
and benthic algae, and halophytic marshy vegetation. The com-
mon mangrove species are Rhizophora mucronata, R. apiculata,
Avicennia marina, A. alba, A. officinalis, Bruguiera gymnorrhiza,
Sonneratia alba, S. apetala, Aegialitis rotundifolia, Aegiceras
corniculatum and the common mangrove palm—Nipa fruticans.
Mangroves which cover 18 per cent (1150 Km?) of the Islands’ area
are exploited for their wood. Itis usedin plywood and matchwood
industries. Mangroves are also important as buffer zones and in
stabilizing the shore line.

The mangrove water ways support many brackishwater and

some freshwater fishes, the cultivable fin fish and shell fish re-
sources.
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Mangroves are quite common in channels and bays in sheltered
places. There are open shore mangroves also. Mangroves are
very common in Wrightmyo near Port Blair, in North Andamans,
Little Andaman, Camorta, Great Nicobar Island and Car Nicobar
Island (Kimios Bay). Baratang and Havelock lIslands have exten-
sive and dense mangrove vegetation.

Mangrove vegetation of the islands is dealt in detail by Thotta-
thri (1960, 1962), Gopinathan and Rajagopalan (1983) and Garge
et a/ (1985). Mangroves of the Islands include 26 true mangrove
and 15 allied species. Mangroves are restricted to a narrow coastal
belt species and have a distinct zonation. Three distinct zones
such as sea-ward proximal zone, the middle zone and the landward
distal zone are recognised (Garge et a/, 1985).

Seaward fringe is dominated by three species of Rhizophora
namely, R. apiculata, R. mucronata and R. stylosa.

The middle zone is occupied by Bruguiera spp., Lumnitzera
littorea, Aegiceras corniculatum and Ceriops tagal etc. are found.

The common species in the distal zone are Heritiera littoralis,
Acrostictum aureum, Phoenix paludosa etc.

Gopinathan and Panigrahy (1983) observed three different
types of association v/z., association of Avicennia—Sonneratia
and Rhizophora, association of Bruguiera—Excoecaria and Barring-
tonia and association of Pandanus—Thespesia and Hibiscus.

Mangroves thrive on muddy swamps. These form the
pioneer plants, in a succession of plant communities that gradually
transform an intertidal area into a dry land.

Mangroves are also subjected to tidal influence and these
support typical animal communities. These are also distinguished
Into aquatic, which always remain immersed in water, semi-
aquatic, exposed to air at low tide and terrestrial, living above the
tidal influence. There are certain borers which include molluscan
borers (shipworms or Teredinids) and crustacean borers
(Sphaeroma). The borers thrive well within the tidal limits.

Many of the animals of mangrove areas are common to mud
flats. These include fiddler crabs, hermit crabs, cerithids and
littorinids on the leaves of the plants. The mud skippers (Gobis)
that walk and leap about are common sight on mangrove mud.
The unique mangrove frog, Rana cancrivora is also recorded from
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the mangroves of the islands. Serpent eagle is the prey bird
feeding on crabs and birds.

Several molluscs are found in the mangrove forests. They
live either on the surface of plants or by burrowing into them, or
crawling on the muddy substratum of mangroves. Gastropod
molluscs are common as epifauna whereas bivalves constitute
infaunal elements and bore into the wood. Littorinids (Littorina
scabra), neritids (Nerita atropurpurea, Nerita articulata) and edible
oysters are common on the branches or proproots of mangrove
trees. Cerithidea quadrata is also seen clinging to the proproots.
Teredinids are common as borers and are represented by several
species.

Crustaceans are represented by some burrowing crabs like
Sesarma longipes, and Cardiopoma carnifex. Hermit crabs of the
genus Clibanarius are also common. Sphaeroma, a woodboring
isopod, is a common element of the infauna.

Mudskippers belonging to the genera Periophthalmus
and Boleophthalmus are conspicuous in the muddy substratum
of mangroves.

The mangrove floral and faunal communities form a food
chain. The broad base of the food pyramid is formed of plants.
Some of the littorinids feed on plants. Bottom dwelling snails
feed on debris. The snails form the diet of a mud skipper The
fiddler crabs’ diet includes edible scraps. Crabs are the favourite
food of frogs and snakes. Thus mangroves support a wealth of
hunters and the hunted.

The proproots of mangrove trees serve as good shelters and
the detritus derived from vegetation of mangrove litter and the
colonizing groups including bacteria, fungi, ciliates and nematodes
form food for many herbivorous, omnivorous and carnivorous
fishes. Most of the freshwater and marine fishes utilise the
mangrove waterways as good nursery and breeding grounds.
Hence, a good number of cultivable fin and shell fish seeds are
available in this region which can be utilised for aquacultural
practices.
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PLANTS IN THE SEA
SEA GRASSES

Different islands are characterised by different beach
vegetation. There occur on well developed sandy beaches of
Car Nicobar the creeper /pomea and the grass Sporobolus. At
certain areas of the island, overhanging the wateredge, are
Calophyllum.

Algae are common as encrustations on the rocks and other
substrata. Green alga, Enteromorpha grows as encrustations.
These are found higher up on the beach. Other green algae like
Caulerpa and Padina occur in the sheltered areas. Caulerpa
grows attached to the mud or sand-bottoms, rock, coral reef or
the roots of mangrove plants. The plant consists of a thallus
with a slender creeping rhizome. It bears colourless root like
rhizoids on its lower surface and erect shoots on the upper surface.

Brown algae occur below the zone of green algae. This
group is represented by Sargassum, which is generally abundant
on rocky coasts. The plant remains attached to rocks by a holdfast
or may be free floating. It bears cylindrical leafy fronds and berry-
like air bladders in their axils. These help the plant to maintain
buoyancy.

Red algae are highly specialized marine algae and occupy
the lower zone on the sea shore. Gracilaria and Halimeda are some
of the common forms. The former is the source of commercial
product agar agar

Some of the marine algae (Chlorophyceae-green algae,
Phaeophyceae-brown algae and Rhodophyceae—red algae) con-
tribute to the formation of coral reefs. The coralline algae, Litho-
thamnion and Lithophyllum are conspicuous species growing on
the windward reef edges. Turbinaria is another species growing
on the windward reef front. The semicalcareous algae, Halimeda
iIs common on all reefs. The algae, mainly the calcicolous ones
do not grow on the leeward side. Other algae such as Ulva,
S?rggssum, Laminaria, etc. grow on the leeward shores of the
islands.

In the sandy patches of windward reefs near the Camorta
Island the angiosperm beds extend from the beach towards the reef
front covering a width of about 100 m. The angiosperm bed is
formed mainly of Thalassia. Even during low tide the bed was
under 30 cms deep water. It supports typical fauna. The marine
angiosperms have extensive roots and rhizomes. The leaves of
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Sponges — Mostly of irregular shape, and different
colour and either hke a moss with holes all over or
branched and yellow in colour or elephant-ear shaped
with a horny skeleton.

A reef habitat showing sponge and Tridacna among
corals
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Vijay Prasada

A rare but ssimple and vase-like calcareous giant sponge
of deep waters.along with coral fish in the coral reef
oft the Jolly-Boy-Island.

Common Moon Jelly fish, Aurela aurita, distributed
world-wide, often grows to one meter diameter:
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Sea anemone with its tentacles partly contracted
and the mouth in the centre

Sea anemone with fully extended tentacles in search
of food.
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Giant sea anemone, Stoichactis. on a coral boulder
with its best known commensal, clown fish

Sea anemones In a tide pool. Anemone spreads its
long tentacles, the tips of which are red and contain
batteries of nematocysts.
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these grasses provide suitable substratum for epiphytic algae.
Gracilaria is a common form. Holothuria atra is the common sea
cucumber inhabiting these beds.

Information on sea weed resources of the islands is available
from the works of Srinivasan (1969, 1973) and Gopinathan and
Panigrahy (1983). Sixty two species of marine algae are reported
from these islands, which include 20 species of green algae, 19
species of brown algae and 23 species of red algae. Species of
Turbinaria, Sargassum, Padina and Graci/aria constitute the domi-
nant algae flora of the islands (Gopinathan and Panigrahy, 1983).

Among brown algae, Sargassum spp. and Halymenia spp.
grow abundantly on rocks exposed to wave action. The red
algae Turbinaria sp. and Halimeda sp. grow on coralline rocks.

“Mermaid’s umbrella’ (Acetabularia crenulata) and ‘sea grapes’
(Boergessenia forbesii) are green algae which grow in extensive
patches in the littoral region. The latter species is filled with
water and quite turgid resembling a bunch of grapes.
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LIVING FLOATERS
PLANKTON

The sea is a great space for life. Its inhabitants range from
trillions of microscopic creatures to 30 metres long and 150 ton
weighing whales. Plankton is a collective term used for floating
microscopic plants and animals which are passively drifted by
winds, currents and watermasses. Based on their size groups, they
could be classified into ultranannoplankton nannoplankton micro-
plankton, macroplankton and megaplankton. Many of the dia-
toms and dinoflagellates fall under the category of nannoplankton,
whereas microplankton includes majority of microscopic animal
groups. Large jelly fishes, fish larvae and other animal groups, which
can be seen by the naked eye are included in macro and mega-
plankton. There is yet another classification of plankton which is
based on their spatial distribution. The plankton that lives at the
bottom is known as hypoplankton, while those frequenting surface
water are referred to as epiplankton.  The typical oceanic forms
which lead a planktonic life throughout their life are known as
holoplankton. Several benthic forms have a planktonic phase in
their lives and such forms are classified as meroplankton.

The phytoplankton refers to the microscopic plants while
zooplankton means the floating feeble animal organisms. Although
a number of planktonic algae are available, the species representing
Bacillariophyceae, Dinophyceae (dinoflagellates), Haptophyceae
(including coccolithophores) and Cyanophyceae (blue-green algae)
are more important in the biological wealth of the sea. The
diatoms are unicelled, pill-box, needle, disc, chain or star-shaped
structures, made up of silicious materials, and form the basic food
plants of the sea. They are rich in proteins and vitamins. Different
shapes and the presence of oil droplets, setae and flagella are
responsible for feeble movement and buoyancy of the phyto-
plankton.

In seasons, when diatoms bloom and dinoflagellates glow,
swarms of tiny shrimp like copepods spread across the seas to
devour them.

The blooms of Fragillaria oceanica and coccolithophores
indicate the sardine and choodai fishery, respectively. On the
other hand, blooming of certain species of Peridinium, Gymnodi-
nium, Gonyaulax, Noctiluca miliaris and Trichodesmium erythrae-
umn are responsible for the discolouration of water. This pheno-
menon is known as “red tide” and it has deleionterious effect
on some fishes leading to mass mortality.
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Zooplankton includes every major and minor taxonomic groups
of animals, either for their entire life cycle (holoplankton) or for
short periods (meroplankton) as in the case of the larval stages of
polychaetes, crustaceans, bivalves, gastropods, echinoderms and
fishes. Among zooplankters, copepods, infact are very important in
the marine food chain, (copepod means carfooted, which is used to
swim in a jerky way). Generally, these copepods are voraciously
eaten by jelly-fish, Chaetognatha and fishes. Members of Chaeto-
gnatha are exclusively planktonic.

Recent studies (Madhupratap et a/, 1981) in Andaman Sea
have shown that Copepoda formed the dominant constituent of
the zooplankton. Other major components of the zooplankton
biomass are Chaetognatha, Tunicata, Crustacea (Ostracoda,
Euphausiacea, and Decapoda larvae and adults), and fish eggs and
larvae. Minor components of the zooplaknton are represented
by coelenterates (Hydromedusae, Scyphomedusae, Siphonophora),
molluscs (pteropods and heteropods), and crustaceans (Cladocera,
Amphipoda, Mysidacea and Cirripedia).

The brightly coloured siphonophore such as Physalia physalis
(Portuguese-man-of-war) and chondrophores, Velella velella
and Porpita porpita have sails and air bladder to help in floating
and various specialized structures like tentacles, used for feeding,
stinging and reproduction.

PERFORATIONS AND SPICULES
SPONGES

Sponges are the most primitive and simplest multicellular
animals. They inhabit all seas, living attached to rocks, corals
and other substrata. Some may live attached to soft sandy or
muddy bottoms.

Sponges are sedentary animals and do not have any movement.
For this reason they were considered as plants until the discovery
of internal water currents in 1765. Majority of the sponges prefer
shallow water But sponges can not withstand drying and hence
are poorly represented in the littoral region. There are about
10,000 species of sponges and excluding about 150 species all
are marine.

Sponges are often encrusting growths and are of irregular
shape. However, there are certain commercially useful sponges
which grow in regular and typical fan-like or vase-like forms. The
sponges belonging to the family Clionidae bore into molluscan
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shells or corals. They thus play an important part in the decom-
position of these calcareous structures.

Sponges have no mouth or digestive cavity. As the name
Porifera indicates, the entire body of a sponge is perforated with
numerous pores. It has two types of openings which are con-
tractile. The incurrent pores are known as ostia and are micros-
copic. Water passes out through the excurrent opening known
as osculum. The diameter of the osculum is larger than that of
ostia and it may sometime be as large as 8 mm. or so. The number
and arrangement of ostia are variable. Sponges are filter feeders
and minute organisms carried by the water current are used as
food by the sponges.

The body of the sponge is supported by an internal skeleton,
which may consist of either calcareous or siliceous spicules.
Sometimes the internal skeleton may consist of a network of horny
elastic material known as spongin.

The classification of sponges is based upon the internal
skeleton. Structural variations of spicules are of taxonomic im-
portance. In calcareous sponges the spicules are composed of
calcium carbonate. Some of the commercially important sponges
do not have calcareous spicules. They have either siliceous
spicules or no spicules at all. The common bath sponge is an
example of the latter The glass-rope sponge and the Venus
flower-basket are examples of the former category.

Callyspongia and Poterion—a large goblet-shaped sponge,
are leuconoid sponges belonging to class Demospongiae. Spon-
ges were noticed in waters off Havelock and Peal Islands.

Sea cups (Phyllospongia calciformes) grow commonly in
the littoral waters of leeward shore.
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SAILING COLONIES
PELAGIC COELENTERATES

While walking on the rocks or boulders scattered along the
shore one often comes across jets of water coming out of soft
bodied animals. These lump-like animals, in fully extended and
active condition look like chrysanthemums or sunflower These
are sea anemones, which belong to the class Anthozoa meaning
“flower animals” The sea anemones have the close relatives in
corals, sea fans, sea whips which are the most familiar organisms
on these islands. Jelly fishes and Physalia which often get stranded
on the shore are also grouped along with the above animals in the
phylum Coelenterata or Cnidaria. They are all “hollow-gutted”
(coelenterata) and so named because of the pouch shaped gut,
wherein the digestion of food takes place. Their body is cylin-
drical and has only one aperture which serves as a mouth and also
as anus. The coelenterates are found in various shapes and
structures.

Coelenterates have two basic life forms, polyp and me-
dusa. Polyp is derived from the French word “poulpe”, which
means many footed, and refers to the several active tentacles
surrounding the mouth. Polyps are tubular and at one end
fixed firmly or loosely to some object or surface. Plant like growths
known as hydroids, corals and sea anemones are called polyps.
The medusa (the name is derived from its resemblance to the head
and snaky-tresses of the “Gorgon Medusa”, the mythological mai-
den whose hair was turned into serpents that terrified any one
who looked at them) is saucer shaped or umbrella shaped. Just
as a handle of the umbrella there hangs a tube at the end of which is
situated the mouth. Tentacles are situated all along the margin
of the ‘'umbrella® Medusae are solitary and free swimming.

Coelenterates are mainly characterised by the microscopic
thread capsules or nematocysts. These are useful in stinging
and to hold the prey. That is why now-a-days taxonomists
prefer the term Cnidaria (cnidos—thread) to these animals posses-
sing nematocysts. The other group viz. Ctenophora include comb-
jellies. The bodies of many of the coelenterates consist of
two microscopic layers of cells which are connected together
by a secretion of nonliving jelly. This jelly-like layer is well de-
veloped in jelly-fish thus making it bulky and more buoyant.

After a stormy day one may find several blue coloured
disc-like structures or large blob-like structures, with blue and
pink iridiscence, stranded on the shore. These are popularly known
as ‘'by the wind sailor’ (Vele/la) and the '‘Portuguese-man-of
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war’’ (Physalia). These belong to pelagic coelenterates and found
mostly in neritic waters. They belong to orders Chondrophora
and Siphonophora. They are scarce in coastal water or on the
shore, but they often get drifted and stranded on beaches.

Siphonophores are complex colonies, in which several
polyp-like individuals and medusa-like individuals have combined
together into a single workable unit. They are abundant in the
tropical seas and constitute an important part of the marine plankton.
There are about 158 valid species in the world’s oceans. Of
these, 120 species occur in the Indian ocean and 90 of them around
Andaman and Nicobar Islands. Four species occur close to the
coast, while others are collected from the continental shelf.

There are only three species which are of common interest
or which may be encountered on the beach when they get washed
ashore. These are Portuguese-man-of-war (a siphonophore) and
by the wind sailor (Velel/la) and “‘blue-disc’’ (Porpita), the last two
belong to order Chondrophora.

Portuguese-man-of-war is distributed in the middle latitudes
in the Atlantic, Pacific and Indian Oceans. In the living condition
it has a beautiful appearance. It has a float or pneumatophore
which is coloured in beautiful shades of blue and long tentacles
trailing downwards. The tentacles bear numerous nematocysts
which inflict injuries to animals that come nearer. When Physalia
colonies accumulate in large numbers on a beach one may get
painful stings from dead tentacles on touch. An interesting
phenomenon was observed by scientists in these colonial coelen-
terates. The populations of Physalia and Velella exhibit dimor-
phism (i.e. have two types of forms) in which the two forms are
mirror images of each other In Physalia, when one population
with left handed sails is stranded on the shore, the other
population with right handed sails is driven from the shore
to the sea at an angle of 45" right or left of the down-wind direction.
A similar condition is noted in Velella also, where the dimorphic
forms exhibit sails with two directions (South West and North-
West) on the pneumatophore—thereby preventing total stranding of
entire population.

Velella looks like a single flat medusa. It bears a gas-filled
rhomboidal float with a vertical slit like ridge on the top. The
blue-coloured body is suspended from beneath this float. It has
a tube like structure bearing a large mouth at its tip.

Porpita is disc-like and the colony looks like a single flat
medusa. All the individuals (zooids), reproductive (gonozooids)
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and feeding polyps (gastrozooids) are all massed together on the
lower side of the disc. There is also a large cellular mass beneath
the disc. It is traversed by several canals and is considered to
be excretory in function.

Although not often recognised by a casual observer, hydroid
stages of hydrozoans, sometimes mistaken for algae, make up a
large part of the sedentary animals.

Many hydroids have a free-swimming medusa stage in their
life cycle. These small jelly-fishes are released from each colony
by thousands, and can be transported to considerable distance
before they actually reproduce. Many are distributed in this way.
Growth of hydroids is very rapid, with some species producing
several generations a year In one case on record, Obelia com-
pletely covered a floating raft within six weeks.

FLOATING UMBRELLAS
JELLY FISHES

One often encounters a shapeless mass of jelly on the beaches.
It is a medusoid form. The typical medusa consists of a swim-
ming umbrella, with the mouth at the lower concave or subumbrellar
surface. The margin of the umbrella bears several tentacles.
The umbrella may be a shallow, saucer-like structure (Dis-
comedusae), or cuboidal (Cubomedusae) or deeply dome-shaped
(Rhizostomae). The umbrella exhibits a tetraradial symmetry,
which is represented in a system of radial canals extending from
the central stomach to the marginal ring canal. This four-sided
symmetry of stomach pouches and reproductive organs can be
seen through the transparent body of the jelly fish.

About 200 species of jelly fishes are reported from world
seas. Many of them possess numerous stinging cells (nema-
tocysts) and are capable of inflicting painful injuries. The jelly
fishes of tropical waters are more dangerous than their temperate
counterparts. Sea wasps (cuboidal jelly fish) of Indian Ocean
are said to have caused deaths. These, are, however, not common
along the shores of the islands. Sea wasps may range in size
from 2.5 cms to 5.5 cms high, rarely being 26 cms high from margin
to top of the umbrella.

The most common and widely distributed jelly fish is the
moon jelly, Aurelia aurita. It occurs in all oceans and ranges
in size from 10 to 26 cms in diameter |t is transparent and um-
brella shaped. Numerous short tentacles fringe the margin.
There are four symmetrically arranged horse-shoe shaped repro-
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ductive organs within the body and can be seen through the top
of the bluish or white umbrella. This is a relatively harmless
jelly-fish. It feeds mainly on copepods which are collected on
the sticky mucous surface of the umbrella. These are then carried
by ciliary currents to the mouth lobes or pouches.

FLOWER ANIMALS
SEA ANEMONES

Sea anemones (Anthozoa), so named because of their
superficial resemblance to flowers of plants, are common in rock
pools attached to rocks or other substrata. When active the
numerous long, gently waving tentacles look like petals of a beauti-
fully coloured flower Their body plan is based on a plan of eight
and that is why they are known as octocorallians.

Sea anemones are soft and solitary animals. They have a
long cylindrical body, which is attached at one end to the sub-
stratum. It is called a pedal disc. The free end of the column
has a flat rayed disc, the oval disc. At the centre of the rayed disc,
which gives the group its order name Actiniaria, lies the slit like
mouth. It is surrounded by tapering and hollow tentacles, which
may be arranged in a single ring or in multiple rings. The tentacles
carry numerous ‘“thread-like stings”™ or nematocysts, which sting
and numb the victim or prey that comes nearer.

The number and arrangement of tentacles and the internal
structure of the anemone are important characters in the identi-
fication of sea anemones. The mouth opens into a pharynx,
which in turn leads to gastrovascular cavity. The pharynx is
lined with several beating flagella and has flagellate grooves along
which water currents pass. The hanging gullet or gastrovascular
cavity is divided by mesenteries or membranous partitions, which
extend from the wall of the column. These membranous parti-
tions are infoldings of the lining of the body wall and help the sea
anemone in expanding its digestive area so as to enable it to swallow
a prey bigger than its normal size.

Anemones commonly live attached to rocks, shells, and wharf
pilings in coastal waters throughout the world. Although they
are apparently sedentary in their habits, anemones are motile,
moving at a slow pace by gliding on their pedal disc. Some are
known to swim. More than a thousand species of anemones are
known from world oceans. They are brilliantly coloured—white,
red, green and various combinations of them. Anemones feed
on a variety of small animals, including fishes, which are captured
by the tentacles. Sea anemones range in size from a couple of
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Hemisherical colony of Porites sp.

Sea anemone with the extended tentacles whuch catch
food and lead 1t to the mouth in the centre.
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Corals extend over a vast area of the islands. Here
these are seen partly exposed.

Corals growing on the reef edge, can be seen in
calm water at the time of spring tides.
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Acropora is the dominating genus of the islands and
represented by several species. Acropora ‘armata is
shown here. (Above) Unique ecological zone of surge
channel which harbour polychaetes and cones. {Below)
A view of the coral reef exposed during low tide at
Havelock Island.
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Thickets of tragile stag-horn coral extend over
vast areas of the islands providing ideal habitats

for several reef dwelling animals.
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Collecting Zoological specimens in the reet area, oft
Havelock Island.

A colony of stag-horn coral, Acropora sp.
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Galaxea sp. a star coral of variable form, the colony is
generally dome-shaped and its entire surface, in living
condition, i1s covered by soft flesh.

A zoanthid colony with tentacles retracted
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Pink coloured Pocillophora, irregularly branched and
the terminal branches have thick and blunt apex; and
soft coral Sarcophytum (on the left) are numerous in
the islands.

Fungia echinata, Solitary Coral or Mushroom Coral,
the best known and most widely distributed coral
showing the vertical septa, with dentate ridges radiating
from the deep groove or fossa.
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Brain coral, Lobophyllia corymbosa. the sinuous calices
are so convoluted as to give the coral an appearance
of human brain, with extended tentacles polyps look
green. but when contracted i1t looks dark brown.

Leptoria phrygia. a stony coral related to brain corals

56

Japexi|*xN'g




centimetres to almost a metre in diameter The largest anemone
known in the world is Stoichactis, about a metre in diameter,
occurs in the Great Barrier Reef

Several species of sea anemones occur on the coasts of the
Andaman and Nicobar islands. Metridium sp. occurs in abundance
in the tropical region of the world, especiaily along the coasts of
these islands. It is a handscme animal about 1 cm long and 8 cm
in diameter and the colonies are usually brown, but reddish and
yellow ones are sometimes found. |t lives near the low-tide
mark. There are numerous tentacles around the lobed and friiled
oval disc, almost resembling many petalied chrysanthemum.

One often finds a greyish-brown, red-blotched anemone with a
cream-coloured disc and numerous waving tentacles swiftly walking
along in a pool. Itis a ‘cooperative movement’, a classical example
of commensalism between a hermit crab and a sea anemones.
The crab searches for a young sea anemone and puts it on the
shell it occupies. The anemone attaches to the shell and grows
on it. In the process the pedal disc covers the entire shell. Both
the parties receive the benefit of this association. When some-
thing attacks the hermit crab, it withdraws into the shell and the
anemone with its stinging tentacles fights off the intruder The
crab on its part carries the anemone on its back and shares the
food with its gaily attired jockey guard. When the crab transfers
its house to a new shell, it carefully removes its associate from
the ‘old shell’ and carries it to the new one. The ‘body guard’
also readily submits itseif to its master without offering any re-
sistance. Adamsia has its basal disc expanded for attachment to
the molluscan shell, inhabited by the hermit crab. Hydractinia
also grows on the shells of gastropods, occupied by hermit crabs.

Anemones have the capacity to regenerate. When Metridium
is broken across the column, the lower piece can regenerate a
new disc with tentacles, but the upper portion cannot do the same.

POLYPS WITH SKELETONS
CORALS

The term ‘coral’ is applied to any polyp that produces some
sort of a skeleton, which may be hard and stony or horny or a mosaic
of particles embedded inside the body. Broadly corals are of
two types viz. soft corals (alcyonarians or octocorallians) and true or
stony corals (scleractinian or madreporarian corals). In alcyona-
rians the skeleton is inside the body whereas in true corals it is
completely outside and it is known as a theca or cup. The octo-
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corallians have a body plan of eight and in true corals it is the plan
of six.

Some of the soft corals that occur on these islands are horny
gorgonians, sea-fans, the red organ-pipe coral, the blue coral
Heliopcra and several fleshy soft corals growing on the reefs. The
interesting sea fans also belong to this group of alcyonarians but
they are not common in shallow waters. The alcyonarian polyps
bear a single circle of eight pinnate or feathery tentacles. The
skeletons of alcyonarians are of various hues and colours like blue,
red and yellow. Organ-pipe coral is often found washed ashore.
In this the polyps are housed in vertical limestone tubes. The
vertical tubes are connected by horizontal platforms. During
low tide, on a clear day gorgonians can be seen through water on
the seaward edge of the reef. These are never exposed. The red
or precious coral which is fancied as a jewel is Corallium, but does
not occur in Indian seas.

The structure of a coral polyp is similar to that of a sea anemone.
In coral polyp the mouth is surrounded by six (or multiples of six)
simple tentacles. In true corals each polyp secretes around itself
a calcareous cup filled with radiating ridges which alternate with
the internal partitions. The internal partitions are the digestive
mesenteries situated in the gastrovascular cavity. Corals may be
solitary individuals or colonies of several individuals. All corals
start their life as a single polyp. In colonial forms the polyps
may be widely separated, each occupying a separate cup or closely
packed having a common wall. The coral polyps reproduce
sexually and have a free swimming larval stage in their life history.
The larva, after developing a mouth surrounded by tentacles and
a qut, settles down at the bottom. The base starts enlarging and
produces a skeleton. Additional polyps are produced by asexual
reproduction i.e. budding and it ultimately leads to a vast colonial
structure. When one generation of coral polyps dies new colonies
develop within their cups. A dead colony lays the foundation
for a new colony. Thus a coral colony is a work of several poyps.
Depending upon the pattern of growth of each polyp, corals assume
various shapes. Several popular names are used, which refer
to their shapes, e.g. brain coral, stag-horn coral, mushroom coral
etc. In solitary forms polyps occupy isolated little cups or disk-
like skeletons.

During the day time polyps remain closed within their cups.
At night when plankton is abundant in surface waters, the polyps
become active. They extend their tentacles in active search of
food. Small animals get entangled on the sticky surface of the
tentacles and are carried to the mouth.
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There are about twenty-five hundred species of true or stony
corals distributed in world seas. About 135 species of corals
of 59 genera were reported from these islands (Pillai, 1985)
but only 15% are boulder forming, hard and wave resistant. Some
of the common forms like Acropora and Porites are encrusting in
nature. Corals live firmly attached to the bottom. Some solitary
forms are attached when young but as adult they get free and settle
down loosely on the substratum.

True corals can grow at any depth. Their growth is also
variable. It varies with species, location, depth and various other
factors. Reef building corals grow in shallow waters. They
grow between latitudes 30°N and 30°S. They favour temperature
ranging 21°C (about 70°F) or higher but never dropping lower
than by a few degrees. The reefs generally do not extend below
150 feet.

Excepting a few, corals generally do not have any pigments in
their skeletons. But in the living condition, they are variously
coloured. This colour is imparted by the plant-like photosynthetic
cells, brownish-yellow algae (zooxanthellae) that live within the
tissue of the polyps. This animal-plant association is of mutual
benefit. The plant gets the necessary gaseous supply from the
coral and in the process it rapidly removes carbon dioxide and
nitrogenous and phosphate wastes released by the coral. The
animal-plant association is so strong that the reef building corals
do noi grow under conditions where the plants cannot survive.

The beautiful colours of the living coral reefs are often due
to the flamboyant colourful animals that make reefs their homes.
Some live attached while some move about gaily in the lanes and
bylanes of these underwater coral cities. Some of the animals
live attached to corals, while a few live inside the coral. Gall
crabs live within branches of corals. The young female crab
settles in the fork of a growing coral branch and becomes impri-
soned as the coral growth continues. It is a sort of self imposed
imprisonment. The ‘prisoner’ gets its food through the water
currents that pass through numerous perforations of the coral
chamber The young ones when ‘released’ come out through
these perforations. It is believed that the female crab mates with
a male before it actually goes into its ‘cellular life’

Coral reefs are not the handwork of coral polyps alone. There
are several other animals and plants that add to the growth of a
coral reef. Dead molluscan shells and forameniferans add to their
structure. There are also hard, calcareous sea weeds. They
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can grow in surf zone where the coral polyps may not be able to
survive.

The reefs of the Andaman and Nicobar islands are fringing
reefs. They lie close to shore in shallow water and continue to
grow actively on the wave beaten seaward side, which slopes
steeply downward into deep water The reefs are partly exposed
during low tide and one can easily wade through the seaward edge
of the reef which is also known as the reef front. Their front is
constantly under the attack of waves. The reef flats or platforms
consist of dead coral, sand, some scattered living corals and various
fauna and flora.

The reefs on the islands can beg rouped under ‘windward
reefs’ growing in the direction of prevailing winds, which are mostly
monsoonal winds and the edges or reef fronts are ‘generally slopy,
but may vary from place to place’ and channel reefs, growing
in calm water of the channel, where there is less wind and conse-
quently less wave action. In this the reef edges are usually steep.
They are also known as leeward reefs. e.g. channels of South
Andaman, and Camorta-Nancowry Complex. There is another
kind known as Bay reefs, which are found in the Nancowry Bay.
The wind and wave action are similar to that occurring in channel
reef. Porites and Favia are the chief reef builders. Alcyonarian
growth is also present. Acropora occurs in deep bays. Often corals
form towers and knolls 4-5 m high and almost reaching up to the
water surface. Coral knolls built mainly by Porites and Favia
and Acropora on margin occur in the channels of the Ritchie
Archipelago. Patch reefs grow in the back reef shoals of Nicobar
Islands such as Camorta. Mostly the fragile species of corals
grow on these. There is an abundant growth of alcyonarians.

Among solitary corals occurring in these islands, the mushroom
coral, Fungia is the most common. It has a number of vertical
partitions called the septa (sclerosepta) extending radially inwards
from the theca towards the centre. The septa are connected
by parallel bars called synapticula.
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massive rounded form and flourishes in calm water
with little wave action.

Leptoria sp. with polyps in an extended condition.
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Fawites abdites grows into large hemispherical boulders

The alcyonarian soft corals. Sarcophytum and Lobophytum are
numerous in the islands.
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Sea tans.gorgonian corals, plant-like in form and
of different colours. not common in shore waters.
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Sea whips are horny corals which grow like plants at

the base of a reef.
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Plate coral Montipora sp. and 'streched polyps of

coral.
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Rag-worm, Nerers sp. a common species.
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A spectacular show of the splendour of coral garden;
a red sea-fan on the left, a soft coral; long, elongated
sea-whips and orange coloured sponge attached to

boulders.




Acorn barnacle, Chthamalus malayanas

Goose barnacle, or ships barnacle. Lepas anatifera is
unlike a crab, but has a larva similar to that of a crab
which settles on-a floating object and also fouls ships
bottoms
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Hermit crab, Dardamus sp. in tun shell

Hermit crab. Dardamus sp. feeding on a ray fish
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MARINE WORMS
FLAT WORMS, RIBBON WORMS AND SEGMENTED WORMS

At low tide when a stone is overturned several small worm-
like creatures start crawling around. These marine worms are of
several kinds. They are soft bodied and bilaterally symmetrical.
Four important groups of marine worms are common in the inter-
tidal region. They are flat worms (Platyhelminthes), round worms
(Nematodes), ribbon werms or bootlace worms (Nemerteans)
and segmented worms (Polychaetes—Annelids). Although our
knowledge on the worms of these islands is not up-to-date, it can
be said that polychaetes are by far the most dominant group among
the benthic macrofauna (Parulekar and Ansari, 1981)

Marine Flat worms belong to the group Turbellaria, which
are precursors of liverflukes and tapeworms. The flat worms
belonging to free-living Polyclada are very colourful and live in
association with ascidian mats underneath a dead coral or stone.
When disturbed, they make gliding movements. Some of the
larger polyclads (about 5 cms) may look like sea slugs, which
belong to an entirely different class of animals—Mollusca. In
polyclaags the body is dorsoventrally flattened, leaf like, more or
less translucent, soft and contractile. The head end may be di-
fferentiated by a necklike constriction. It may bear a pair of sensory
tentacles and two or more eyes or ocelli. The ocelli vary in number
and arrangement.

The difficulty in collection and preservation seems to have
discouraged study of these worms. As such our knowledge of
the flat worms of the Andaman and Nicobar Islands is practically
nil. Two kinds of polyclads occur on these islands. The ‘magic-
carpet’ polyclad, Pseudoceros coralliophilus, which is common
in the Indo-Pacific region, occurs on the coral reefs of the islands.
It can be recognised by its orange and black bands on its body.
Thysanozoon is another type of polyclad, but smaller than the
former It has a covering of papillae, each containing an extension
of the intestine. Polyclads are carnivorous and feed on proto-
zoans, coelenterates, molluscs, annelids and ascidians. A few
tubellarians occur in the interstitial habitats as constituents of
meiofauna.

Marine round worms have their close relatives in the hook-
worms found in the intestine of man, especially children. Although
round worms are commonly familiar to us as parasites, there are
several free-living forms. Marine round worms are the largest
of free living forms, some of the species attain a length of 5 cm.
These worms are generally found buried in sand or mud. They
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occur in abundance in soft muddy sands containing rich organic
matter There is one family of round worms occurring in marine
habitats viz. Enoplidae. One has to make special efforts to collect
the round worms.

Ribbon worms are dominant constituents of the meiofauna
assemblage of littoral region. Their body is elongate, ribbon-
like and highly contractile. The body is elastic and often it may
stretch to several metres even. The ribbon worms are brightly
coloured and often colour pattern is important in the identification
of species. Ribbon worms are also hard to find as the majority
live buried in sand or mud, and special techniques are involved in
the collection and processing of the material for study.

Marine segmented worms include polychaetes, a name
derived from the presence of several chaetae-like structures on
either side of the body. Body types are diverse but all can be
recognised by the presence of these bristles. They are chiefly
marine or estuarine. Many of them are inconspicuous because
they live buried in the substratum and are secretive in their habits.

Typically the polychaete has a segmented body. Each
segment bears a pair of bunches of setae or fleshy paddle-like
appendages called parapodia. The head region is well developed,
and bears a pair of eyes, antennae and palps. The mouth is
situated on the ventral side and the anus is in the posterior most
segment. The polychaetes have adapted to different ecological
niches and consequently there are modifications in the typical
structure described above. There are exclusively pelagic forms.
There are crawling polychaetes living underneath stone, in algae,
in coral crevices, among hydroids, etc. These polychaetes have
the typical body shape but majority of the segmented worms are
more or less sendentary. They either burrow or bore into some
structures or build tubes.

There are active 'wanderers’ (Errantia), which include scale
worms (Harmathoe), paddle-worms (Phyllodoce), ragworms
(Nereis) and cat-worms (Nephthys). Sea-mouse (Aphrodite) is
a short scale-worm, with the scales covered by a felt of long hairs
that prevent sand grains from entering into its breathing system.

Paddle worms, as the name indicates, have a pair of flattened
lobes projecting out on either side of each segment. These help
in swimming. One has to be very careful in handling paddle
worms as they may bite with their strong jaws, and can cause
severe injury to the finger In rag-worms the bristles are used as
levers. They also have strong jaws like the paddle worms and
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capture their prey moving among stones and sea weeds. Cat-
worms, which resemble ragworms, feed on dead and decaying
organic matter

The most common intertidal bristle worm is Eurythoe com-
planata, found under stones, or coral rubble or in crevices. lts
setae are very slender and are arranged in bunches. They are
very fragile and get easily broken and penetrate into the skin when
handled. Eunice afra is another common intertidai polychaete
living inside burrows of dead corals.

Some polychaetes are free living throughout their lives but
some may live in parchment like membrane or in mud tubes as in
the case of eunicids and polynoids respectively. Some of the
sedentary forms which build tubes may leave them and move
freely. Pectinaria moves about carrying its tube.

The most interesting polychaetes are stay-at-home feeders
or tube dwellers. They depend on the sea for supply of food at
their door step. These tube building forms employ various techni-
ques in constructing the tubes and catching their food.

Several polychaetes have adapted themselves to burrowing.
The burrows are lined with mucus and the worms move within
the mucus lining. Some excavate simple burrows in the sub-
stratum, and bear no sensory appendages on the head, but develop
special feeding structures. They do not have any tentacles to
collect food but ingest sand or mud to absorb nourishment from it.
The occurrence of circular holes in the beach may indicate the
presence of lugworm (Arenicola). The lugworm has no teeth in
its pharynx, which is used as a burrowing organ. The worm
ingests the bottom sediment and absorbs the organic matter in it
as food. The undigested material is thrown off as castings at the
entrance of the burrow on the surface of the mud flat. Thus the
worm leaves neatly coiled castings at the entrance to its burrow.

Tide pools are the home for some of the beautiful polychaetes
like feather-duster worms (Sabellids). They build large tubes.
The worm thrusts out its large feathery gill plumes at the entrance
of the tube to collect food particles. All gill plumes are lined with
cilia which set up water currents carrying the food particles towards
the mouth. A slight disturbance makes the worm to withdraw
into the tube.

There are smaller feather duster worms, Spirorbis, which

build spiral, snail-like shell, attached to sea weeds or other struc-
tures. The dorsal most tentacle (or radiole) is modified into a long
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stalked knob called an operculum. The gill plumes or radioles
are small in size.

Peacock worms live in silt and mucus tubes. At high tide
the tentacles are spread out like a peacock’s tail to capture food.
Sand mason, Pectinaria builds deep tunnels out of mucus, sand and
stones. The head carrys rows of setae, which are used in digging.
Thread-like tentacles at high tide capture scraps of food.

Parchment worm (Chaetopterus) is the most interesting of
all tube-building worms. It lives in membranous tubes embedded
in the mud and encrusted with sand, small pebbles and debris.
The tube is U-shaped and open at both ends. The bristles are
fused to form fan-like structures, which set up a current of
water flowing over the animal, and carry small organisms into

the mouth.

Majority of the polychaetes occur in shallow littoral waters
but one has to make special efforts to collect and preserve these
bristle worms. About 160 species of bristle worms are recorded
from the Andaman and Nicobar Islands. Several species of pea-
nut worms (Sipunculids) boring into corals occur in the intertidal
region of the island.

ARMOURED ANIMALS WITH JOINTED FEET
CRUSTACEANS

Some of the most familiar marine animals like crabs, prawns,
shrimps, lobsters etc. are included in the class Crustacea. It is a
large assemblage of very diverse groups, which are primarily
aquatic, except woodlice. Several of the crustaceans occupy
an important place in the food chain of oceans. The class in-
cludes about 30,500 species, which are mostly marine.

The name Crustacea is derived from Latin which refers to
their outer carapace or shell. The dorsal shield or carapace is
present in many groups, especially the marine macroscopic forms.
Externally the body of a crustacean may be divided into three
distinct regions—head, thorax and abdomen. In some, a few of
the thoracic scgmcnts may be fused with the head to form a cepha-
lothorax. The head bears five pairs of appendages, a pair of
antennules, a pair of antennae, a pair of mandibles and two pairs
of maxillae. The appendages on the thorax and abdomen are
variously modified to carry on diverse functions like locomotion,
feeding, respiration and copulation. They are distinguished from
other Arthropods (jointed feet) by their gills.
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Crustaceans exhibit a great diversity of form and habits.
They occur in plankton, nekton and benthos extending from
shore to abyssal depths. They also include interstitial inhabitants,
burrowers and semisessile forms. They exhibit diverse feeding
habits like filter-feeding, sand cleaning, plant feeding, carrion or
detritus feeding, predatory as well as parasitic.

Based on size, Crustacea can be divided into two groups viz.
Microcrustacea and Macrocrustacea. The former includes indi-
viduals measuring upto about 5 mm. Majority of the planktonic
forms like cladocerans, copepods and ostracods fall within this
category. Some of the microcurstaceans like cephalocarids, mys-
tacocarids, and ostracods and a few copepods are benthic, while
branchiurans and some copepods are parasitic. These crustaceans
cannot be seen with a naked eye and one has to examine them
under a microscope.

Macrocrustaceans can be easily spotted out and they are
familiar objects on any sea shore. All such large crustaceans are
grouped into two subclasses viz. Cirripedia (Cirri =tuft of curly
hair and pedes =feet) and Malacostraca. A great majority of
familiar forms are included in these two groups. Largest living
crustaceans such as the giant coconut crab, giant spider crab and
lobster are members of Malacostraca.

Barnacles : (Cirripedia)

Barnacles are the most conspicuous on the sea shore. The
barnacles are of two types, the acorn or sessile barnacles and the
goose or stalked barnacles. They differ from each other in their
appearance, which is mainly due to their adaptations to different
environmental conditions. The sessile barnacle differs from the
stalked one in the absence of a stalk and the shell is directly attached
to the rock. But they have a free-swimming bivalved larval
stage in their life history. The thoracic appendages set up water
currents by their movements. Planktonic organisms are conveyed
by the currents into the mouth.

The barnacle is protected from the battering waves and
from being dried up by a thick shell, which retains some moisture
inside it. The shell is made of six hard plates as a surrounding
wall and the opening at the top is closed by a lid like cover
consisting of another four plates.

The barnacles are generally found in intertidal or subtidal

region with a distinct zonation. They live attached to rocks,
pilings or boats, to the shells of molluscs and the carapace of
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turtles. Barnacles are of economic importance when attached
in large numbers fouling ship bottoms and clogging sea water
thermal cooling systems.

Balanus is the common rock inhabiting barnacle represented
by several species. Some species are found attached to gorgonian
corals.

Lepas anatifera is the most common ship or goose barnacle
on the shores of the islands. It lives attached by a soft stalk or
peduncle to a variety of floating objects like a log of wood, cork
etc. or even to pelagic molluscs. The stalk bears at its free end
the main part of the body enclosed in a shell consisting of five
calcareous plates. The goose barnacle is common throughout
Indo-Pacific and the largest as long as 80 cms including the stalk
Is on record.

Malacostraca

Crabs :

The most conspicuous, large and familiar forms, such as
crabs, lobsters prawns and shrimps belong to order Decapoda
(deca ten, poda feet) under class Malacostraca. They have
unusually heavily armoured exoskeleton. They appear in “long-
tailed” (Macrura) or “short-tailed” (Brachyura) or “uneven-tailed”
(Anomura) forms.

True crabs (Brachyura)

The true crabs belong to Brachyura. In these crustaceans
the abdomen is greatly reduced and held permanently flexed under
the cephalothorax between the legs. It is conspicuous in females
as it stores eggs but in males it is narrow and inconspicuous.
Uropods are absent. There is a great diversity in their form and
structure. True crabs run sidewise.

Crabs are common on any sea shore and they occupy different
ecological niches. There are true crabs, commensal crabs, fiddler
crabs, sand crabs, mole crabs, and hermit crabs. More than 350
species of crabs are known from these islands.

Many of the crabs live inside burrows. At low tide most
crabs come out to feed and the beach may be seen literally strewn
with them. Most of the crabs are adapted for crawling on the
land but some species are adapted for swimming. Representatives
of some genera go several kilometres inland and only periodically
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visit the coast for reproduction e.g. coconut crab and a few hermit
crabs.

Fiddler Crabs

In the male, one of the chelipeds is greatly enlarged and it may
account for half the total weight of the animal and is known as the
“fiddle”, hence the name fiddler crab. This cheliped is used in
courtship and in defense. Female crabs do not have any “fiddle,”
and both the chelae are of the same size. In male the chela on
the side opposite to the fiddle is used in feeding. When the
fiddle is lost the opposite one develops into a fiddle and claw to
be used in feeding develops and replaces the old one. Thus the
fiddles may change from one side to the other

Fiddler crabs live near the high water mark. They make
vertical burrows, 12 to 30cm deep. The crabs emerge during
low tide, but at slightest disturbance they quickly retreat into their
burrows. Uca vocans (U. marionis) has a very strange behaviour
Just before high tide the crab closes its burrow from inside with
fresh mud. These crabs are known for their rhythmicity, which
synchronises with the tides. Large chelae are used for defense
by many species. Large depapods such as lobsters, coconut
crabs etc. have such strong chelae that they can cut a man’s finger
to the bones.

Ocypods (sharp-footed) commonly known as ‘ghost-crabs’
because of their protruding eyes are among the fastest running
crabs. They live in U-shaped or Y-shaped burrows above the
high water mark. Inside the burrow the eyestalks are pushed
into protective grooves situated on the front edge of the carapace.
The ghost crabs are generally active during night.

The fiddler crabs (Uca) and sand bubbler crabs (Dotilla)
are common in the intertidal zone. They are small crabs, their
size ranging from 0.8 cm to 2.5 cm wide. These crabs exhibit
striking sexual dimorphism in that the males have one claw very
much enlarged.

Dotillas are small crabs which are commonly seen on sandy
coasts of Great Nicobar, Andamans etc. It lacks the enlarged
chela of fiddler crab and does not exhibit any sort of waving
movements in cheliped. It makes small holes and lives inside it.
During high tide it confines itsef to the burrow, but when the tide
recedes it scraps up the sand overlying it in the burrow. The sand
is ingested and after extracting the organic content, the waste is
thrown out in the form of balls. Several such balls accumulate in
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concentric layers around the hole. This “castle building” habit
of this tiny crab is really very interesting to watch.

Occupying the same habitat like the fiddler crabs are soldier
crabs (Family Mycteridae). These are gregarious in nature and
armies of them can be seen moving on sandy tidal flats. At the
slightest disturbance they immediately burrow into the sand like

a cork screw. Unlike other crabs, which have side wise movement,
these run in forward direction.

There are commensel crabs, also known as pinnotherid crabs,
which are smaller and inhabit polychaete tubes and burrows.
Some are found in the mantle cavity of bivalves, like Tridacna.
Pinnotherids have developed setae on their chelae, which help
the crab in scraping the gill of the bivalves, and collect plankton
passing through the current. Several species of crabs live as
commensals in reef-building corals. Branching corals belonging
to the families Pocilloporidae and Acroporidae, and gorgonids
harbour several species of crabs. The crab gets settled on the
branched coral and the latter grows around it ultimately imprison-
ing the crab inside. The presence of a crab inside the chamber
of coral gives rise to a gall-like outgrowth. Hence they are also
knows as gall crabs. They carry on their life activities through
the water that enters t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>