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FOREWORD

The coral reefs are one of the Nature’s marvelous gift to human kind existing in
the shallow to deep waters of tropical seas. Since centuries their beauty with their
bewildering variety of associated creatures fascinated both the scientific and common
man. For sheer colouration, exuberance and in huge diversity of plant and animals
they support, they are second only to the rainforests. The glorious scene of a reef
is the culmination of hundreds of species of corals and thousands of variety of
animal species living together harmoniously and sharing the environment judiciously.
Since the dawn of humanity, the biological abundance of coral reefs ha provided
sustenance for coastal communities, yielding a bountiful harvest of food as well as
several precious products like jewelry, medicines, building materials and recreation
in addition an invaluable function as natural breakwaters, harbours and protecting
the coasts from the violent ocean wave.

We are fortunate, certain pockets of the seas around Indian subcontinent viz.
Gulf of Kachchh, Gulf of Mannar, Palk Bay, Lakshadweep and A & N Islands are
bestowed with these reefs as elsewhere in the world waters. Of these, the Andaman
& Nicobar Island are one of the best coral reefs sites in the world supporting
hundreds of corals and large number of animal species pertaining to sponges,
cnidarians, a marine worms, crustaceans, molluscs, echinoderms, fish, marine reptiles
and mammals. Research on the coral reefs was initiated from 18th century in India
and huge amount of information on taxonomy, biology and ecology of these reefs
and their associate fauna and flora have been documented to cater to the needs of
scientific community, managers, conservationists and policy makers alone will not
serve the purpose of conservation and sustainable utilization of resources at best.
The common man who is the ultimate stakeholder should know their ecological
significance, beauty and value of the reefs and their resources in nature state.

No doubt, the scientific community, a swimmer, a snorkeler or a SCUBA diver
always enjoy the beauty of the underwater reef. But a common man, a researcher,
a student or a tourist who do not know the swimming, snorkeling or diving will
deprive of experiencing the beauty underwater coral gardens. In this direction, the
efforts made by the author to bring out a field guide on coral and coral associate
fauna of A & N Islands with over 570 colour photographs to bring awareness and
appreciate the underwater beauties. This has been a long felt requirement to fill the
gap This guide has thrown light on formation of corals and their associate faunal
groups with brief information on biology and ecology of each group and threats to
reefs of A & N Islands. A list of corals and their associates is also appended at the
end for the benefit of researchers and managers. I am glad that Dr. D.V. Rao could
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translate the scientific jargon on corals and their associates into an easily
understandable style. I hope this valuable compilation will be extremely useful to
the ecologists, reef managers, policy makers, researchers, students, tourists,
snorkelers, divers and local communities and motivate all of us to develop an
holistic approach towards sustainable utilisation of our reefs and their resources.

Dr. Ramakrishna

November, 2009 Director
Kolkata Zoological Survey of India



PREFACE

No doubt, the coral reefs are one of the true and amazing natural resources on
our earth. They are home for a variety of life forms, often comparable with tropical
rainforests. Coral reefs are a complex system of myriad micro-living spaces. In
addition to the macro plant and animal forms, there are millions of invisible,
microscopic organisms that inhabit the micro-caves and crevices of the coral blocks.
The tiny life forms called ‘zooplankton’ also live directly above the reef and influence
it. These components act as vital link in the reef food webs. These reefs are supporting
one of the richest resources of fishes in the sea, in addition to a fascinating array of
large number of associate animal groups like crustaceans, cnidarians, sponges,
echinoderms, molluscs, worms, aquatic mammals, reptiles, wetland birds etc. Many
of the reef associates are the best indicators of biodiversity richness and health of
coral reefs:

The facts such as possessing amazing colour patterns, sizes and shapes, numerical
abundance, value as food and medicine have made these reef associates a favoured
subject for education, research and recreation throughout the world. At global level,
several international initiatives have been taken up to preserve the coral reef
ecosystems. During the last two decades the reefs all over the world become victims
in the hands of human beings due to ruthless and indiscriminate exploitation of corals
and their associates.

As elsewhere, the archipelago of Andaman and Nicobar Islands located between
Bay of Bengal and Andaman Sea are unique in supporting extensive coral reefs,
reputing the Andaman Sea as a coral paradise. The reefs of these islands with over
200 species of corals are harbouring more than 1000 species of colourful fish, in
addition to a large number of animal groups. According to expert workers on this
region, there still exists a great number of undiscovered marine life including corals.
To enjoy the beauty of these marvelous reef denizens, one should have a basic
knowledge on various marine groups and their components. It is not easy to identify
the corals and their associate animals unless one is an expert in the various fields.
There is always a possibility of miss identification of faunal groups by common people.

Lack of any guide books on the corals and their associates of this region and over
a decade of exploration of reef areas of these islands prompted the author to bring
out this volume. Keeping in view of the uniqueness of the reefs of these islands, an
effort has been made to expose the underwater life through this illustrated guide on
“Corals and Coral Associate Fauna” It is hoped that this guide book help in
understanding and appreciate the marvels of reef ecosystem by amateur naturalists,
experts, researchers, swimmers, snorkelers and SCUBA divers.
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It is a difficult task to present in this guide all the corals and their associate fauna
that inhabit this region. Therefore, brief information on corals and coral formation,
biology and ecology of associate animal groups with more than 550 colour
photographs of common species which are frequently encountered are provided to
convey the veracity of underwater world of reefs.

Dr. D.V. Rao

Zoological Survey of India
Estuarine Biology Regional Centre
Gopalpur-on-Sea

Orissa - 761 002
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INTRODUCTION

A living coral reef is one of the most glorious and fantastic sights on our planet.
For their spectacular colour pattern and exuberance, absolute beauty of form and
design, large number of plants and animals they support and great ecological
complexity, they are frequently compared to the rainforests. Their beauty has
fascinated generations, both scientific and laymen, since centuries. One need not to
be an expert, diver or trained observer to have a glimpse of exotic life forms on a
coral reef, even a first-time snorkeler will be absolutely overwhelmed by seeing
these animals.

Coral reefs have existed for 450 million years, probably the oldest and constitute
one of the earth’s most productive and diverse ecosystems on the earth. Coral reefs
cover an estimated area of 600,000 km? in tropical waters and thrive between
latitude 30° north and south of the equator. The reefs are unique among marine
communities and they are built up solely by biological activity. They are basically
massive deposits of calcium carbonate that have been produced by tiny coral
polyps (Phylum CNIDARIA, Class ANTHOZOA, Order SCLERACTINIA) with
additions from calcareous algae and other organisms that secrete calcium
carbonate. These coral reefs receive their primary energy from solar radiation, and
therefore survive in areas where maximum sunlight is available. The minimum
temperature is 20° centigrade, which is considered for constant coral reef growth.
The other conditions essential for the development of reefs include clear and clean
water, shallow depths of less than 50 m, constant salinity between 30 and 36 ppt,
low sedimentation and hard substrate. The correlation of coral growth and clear
water is quite evident along the most tropical shorelines and islands. Very poor
growth of corals can be seen in turbid waters. For example, reef development along
the coasts of India is very poor in comparison to the luxuriant growth of corals
around islands of Andaman and Nicobars and Lakshadweep. The same pattern is
evident elsewhere in reef areas of the world. Usually the coral growth is meager
adjacent to the shores, but gradually increases towards seaward.

Even today one can witness one of the best coral reefs of the world in Andaman
and Nicobar Islands. They are located between lat. 6° and 14° N and long. 91° and
94° E in the Bay of Bengal. There are about 350 islands along with a number of islets
and rock out crops. The estimated coral reefs and their associated habitats are
spread over an area of about 2000 sq.km in the islands (Subba Rao, 1998). The reefs
are mainly fringing characterized by reef platforms which extends to about 500 m
from the shore in Andaman group and over 1000 m width in Nicobar group
interrupted with wide and deep surge channels. Besides fringing reefs, extensive
coral banks were also reported off the west coast of Islands. The reefs of the Islands
are classified into two types viz. recent or sub-recent reefs and modern reefs. The
modern reefs comprise windward reefs, channel reefs, bay reefs, knolls and patch
reefs or coral pinnacles. These reefs may rise from about 20 m depth. The sub-recent
reefs, rising 2 m above the sea level mostly found along the shores of Car Nicobar.
These reefs are providing shelter to a bewildering variety of plants and animals.
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However, the fishes, molluscs, echinoderms, crustaceans and worms are the major
groups of animals associated with the reef ecosystem. The stunning beauty of coral
reefs is due to the presence of these multicoloured fascinating associates. One has to
witness himself/herself the underwater dreamland on reefs to understand and
appreciate the amazing creation of the nature. But it is not possible every one to
have glimpse of this magnificent world of coral reefs. Hence an effort has been made
by the author to bring out an illustrated field guide to corals and coral associates of
A & N Islands with basic information on each group. Over 560 colour illustrations
are provided to make possible identification in the field. A list of reef associate
faunal groups of the Islands is also provided in Annexure at the end.

REEF FORMATION

The early corals have long been extinct, but just until the past 25 million years
that modern coral forms evolved. The coral reefs what we are witnessing today have
developmental history of over 5,000 years or so. In addition to the physical limits
like water temperature, transparency, depth etc., the other most important factor
controlling reef development is the relationship between the rate of reef growth and
the rate of sea level change along with localized effects due to the subsidence or
uplift of the land under the reef. Such changes are ongoing over tens of thousands of
years. Sea level rose by about 120 meters or so between 15,000 and 5,000 years
before the present level, leaving many reefs submerged or simply growing upward.
Thus, the modern-day reefs are the result of growth over the past 5,000 years.
Charles Darwin was the first to formulate a theory that is widely accepted regarding
the origin and structure of coral reefs. He proposed that atolls develop due to
gradual subsidence of high islands beneath the sea. The coral reefs which begin as
fringing reefs around islands gradually become more and more distant from land
and when the land submerges totaily, what is left is an atoll, nothing but a circle of
reefs enclosing a lagoon. Continental landmasses and offshore islands may support a
variety of coral structures including fringing reefs, platform reefs and barrier reefs.
Barrier reefs originate from fringing reefs, in a process that is similar to atoll
formation and gradually separated from main land due to submergence of land mass
(Veron, 1986) (Fig. 1). The reefs what we see today are the outcome of layers of coral
and coralline algae growing upon the rocks and valleys of ancient times. These
eroded substrate, coral growth and subsequent erosion of earlier substrata together
govern the shapes of modern reefs. Fringing reefs are by far the most common type
found around many islands of Indo-Pacific and Atlantic Oceans. The barrier type
reefs are rare. One of the world’s most spectacular barrier reef systems occurs in the
northern Great Barrier Reef where the reef extended to a distance of more than
2000 kilometers.

Regardless of the reef types as determined by its original formation, the scheme
of zonation is common to most reefs (Fig. 2). Most of the reefs are similar in
structure and support almost similar plant and animal communities. Usually
seashores are fringed with sandy beaches, mangroves and rocky intertidal areas.
Sloping gently away from this shore is a shelf like reef flat with different depth and
width parameters. The reef flat consists of sand, mud, rocks, algae, seagrass and
corals. The water depth of the reef flat often will not be more than one meter, and



RAO : Field Guide to Corals and Coral Associates of Andaman and Nicobar Islands 3

during extreme low tides large areas of the flat will be exposed. The outer edge of
reef flat is the reef crest, the most productive zone, exposed to waves, currents.
Below this crest is the reef slope.

The coral reef is a most complex ecosystem. The fine relationship between the
individual coral animals (polyps) and the minute single-celled algae, known as
zooxanthaellae belonging to a group of unicellular plants, which live symbiotically
within the cells of polyps is remarkable. The zooxanthaellae utelises the sun’s energy
and prepare their own organic food by the process of photosynthesis. All corals do
not contain these zooxanthaellae. Those do have are referred to as hermatypic or
reef-building corals, and those do not have are called ahermatypic. The hermatypic
corals are benefited by the presence of zooxanthaellae. More than 90% of organic
carbon produced by zooxanthaellae leaks out of the algal cells becomes the food
source for coral polyps. Due to photosynthetic activity of the algae, corals are able
to deposit their lime stone skeletons that provide the reef’s structural framework.
The coral polyps as a result of stress caused by high temperature, low or high light
intensity, low salinity, diseases etc., may expel these zooxanthaellae, in which case
the coral turns white. This phenomenon is known as bleaching. The bleached corals
may recover if environmental conditions are favourable immediately after the
occurrence.

The beautiful living corals are actually occupy small upper part of the reef
overlies a solid limestone foundation. Thjs limestone platform is composed of the
remains of past coral generations and numerous other reef-dwelling animals that
have hard skeletons or shells composed of calcium carbonate. Foraminifers,
molluscs, crustaceans, echinoderms, sponges, soft corals, worms and fishes also
contribute to the skeletal matrix. Some plants like coralline red algae, Halimida etc.
contributes greatly to sediment formation. Therefore, a variety of animals and
plants provide basic building material for the reef formation.

LIFE ON CORAL REEFS

A thought-provoking question is that Why do coral reefs support abundant and
diverse life forms than by any other habitat and topical oceans? The answer is a bit
critical. The high primary productivity rate of coral ecosystems is due to their
extremely efficient biological recycling capacity and high retention of nutrients. The
plants are the primary food source for many of the invertebrates and fishes, thus
forming a first vital link in the reef food web. Occurrence of large number of species
on reefs is due to the physical complexity of a reef offering numerous microhabitats.
The number of holes, crevices, rocks and dead coral blocks on reef provide shelter
for a huge number of species of different animal groups. The solid substrate of reef
allows many bottom living organisms like clams, sponges, tunicates, sea fans,
anemones etc. to settle and grow. In addition, different animal species associate
with live and dead corals. Symbiotic associations are common among the reef
animals. Many animals such as molluscs, crustaceans, worms and even small fishes
frequently live on outer surface or within the body cavities of sponges,
echinoderms, ascidians, hard and soft corals. Many micro and macroscopic animals
live in subsurface of sand or coral rubble. The other key component is plankton, an
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important food source for many reef inhabitants. In fact, the diversity of faunal
components on the reefs is so high that animals of more than 30 phyla are found on
and around the reefs.

The life on the reef is an endless process changing as constantly as night follows
day. Within a moment of dawn the nocturnal inhabitants withdraw into their
hideouts. As soon as they leave the habitat, the entire area becomes desert for a
while and soon become chaotic as other creatures come out and take over the
charge of the habitat. Every animal, from smallest shrimp to giant grouper fish, fully
takes the advantage and exploits the particular niche to which it is adapted. While
grazers like many fish keep seaweed growth in check on the reef, other species feed
on plankton. Sea cucumbers, gastropod molluscs, etc. move slowly across the
bottom grazing on seaweeds in the shallow waters of the reef lagoons. The animals
that live on sand and coral rubble of the lagoon adopt different strategy to escape
from the predators. Simply they bury themselves under sand or rubble and expose
only eyes while some animals hide in burrows and cover entrances with coral
rubble. Some creatures display warning colourations or having camouflaged
appearance that allow them to escape detection. The more complex pattern of
existence such as symbiotic or mutually beneficial partnerships is most common on
all reefs. Species of clown fishes live among the tentacles of sea anemones to avoid
predators. The other interesting symbiotic partnership is found between labrid
cleanerfish and their “clients” Many other fish also live by cleaning external
parasites of larger fish, sometimes even enter into their mouths and gills for feeding
parasites. The most important symbiotic relationship on the reef is between corals,
clams, some sponges, and the single-celled plants called zooxanthaellae.

As the dusk falls, all the day dwellers began to retreat into the hiding places to
escape. One may think that during night the entire reef is deserted and calm. In fact,
the scene is as busy as it is during the day with different inhabitants. Many nocturnal
fish hide during daytime emerge during night for feeding. Most of the animals change
their colour as night falls and appear black or dark and nearly invisible. Many of the
gastropods and nudibranchs are nocturnal. They slowly move around and graze on
seaweeds, corals, sea anemones, sponges etc. The coral polyps stretch out their
tentacles for feeding. The brittle stars, seaurchins move out from their crevices to
feed on algae. Even some of the larger animals like turtles are also active during
night. When day breaks, the nocturnal feeders retreat into their hiding places and
daytime shift takes over the charge of the reef. This rhythm continues without any
break on the reef.

VALUE OF CORAL REEFS

Coral reef resources are being exploited by man since time immemorial. They are
important sources of food for coastal people in the tropics. There are evidences that
even before 16" centaury the Southeast Asian people were used coral blocks for
construction of houses. Most of the coastal people supplement fish intake by
consumption of reef resources like seaturtles and their eggs, dugongs, a variety of
invertebrates such as bivalves, gastropods, limpets, octopuses, squids,
seacucumbers, seaurchins, lobsters, shrimps, etc. The miscellaneous food items
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from the reef include edible algae, and jellyfish. The corals provide a readily
available source of building materials and have long been used in house
construction in many parts of the tropics. Lime is extracted for use in cement and
the sand extracted from reefs used in cement mixes, road construction, etc.

Many of the reef animal products are known to have curative properties and
traditional coastal communities used to depend on them for curing many ailments.
People use the meat of Tridacna sp. (Giant clam) to treat malaria, Trochus meat to
ease childbirth, spines of pencil seaurchin for ear problems. The concoction of
seafans believed to cure tuberculosis, black coral for treating lung ailments, red
organpipe coral for coughs and bronchitis. Due to rapid development of science in
these days, the most important utility of coral reefs is extraction of antibiotics. The
biochemical compounds and other biotoxins present in tissues of many reef
organisms like sponges, slugs, seafans, softcorals, anemones, poisonous fishes etc.
are used in pharmaceutical and industrial products. Many of these biochemical
compounds have antifungal, antimicrobial, antispasmodic, anticancer and
anticoagulant properties. The coral skeletons are being used in bone grafting. Many
species of algae and other seaweeds contain rich vitamins and minerals. They also
provide a source of agar and carrageenan. Apart from this, a wide range of non-food
products for everyday use derives from reefs. Ornamental corals, shells, colourful
reef fish support large number of small-scale industries. Manufacturing decorative
pieces and jewelry become a lucrative trade all over the world. Shells have long
been used for decoration and jewellery. In olden days many countries of Indian and
Pacific Oceans were used cowries (Cyprea sp.) in their natural state as currency.

Coral reefs are valuable resources for the tourism industry. The aesthetic appeal,
biological richness, clear waters and relatively easy accessibility of reefs make them
popular recreation centers for tourists. Underwater photography, shell collection,
SCUBA, skin diving and snorkeling, reef watching are some of the activities
associated with reefs. The economy of many island nations such as Indonesia, Sri
Lanka, Thailand, Maldives etc. are solely depending on the reef tourism. The entire
scientific community of the world considers the coral reefs as living laboratories for
biological and ecological studies. Research activities on coral reef ecosystem has
increased over the past couple of decades and become inevitable for sustainable
utilization of reef resources and to address new management questions.

Traditional use of reefs for food, decoration and building by small coastal
communities has probably had relatively little impact on the reef ecosystem.
Usually the level of exploitation by these communities is very minor in terms of
quantity of any one species harvested. In fact, the people of these societies have a
system of using the reefs at sustainable levels to ensure that these resources are not
over-exploited and lived without damaging their environment. But now, reefs all
over the world are at threat and their destruction crossed beyond recoverable stage.
Due to increase of human population, the reefs are being exploited constantly for
food and other purpose resulted in the severe destruction of reef habitats and its
associated fauna throughout their range. The advent of sophisticated SCUBA
equipment and the new laboratory techniques on reef research has put enormous
pressure on the reefs. It is true that the coral reefs are disappearing at a rapid rate
but reefs are extremely resistant to all types of destructive forces, both natural and
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man-made, but not beyond their limits. The coral communities and reef organisms
have the capacity to recolonise almost immediately within a couple of decades. The
reef systems itself are self destructive through the action of coral boring and coral
feeding organisms. In fact these destructive agents are vital for the continued
existence of coral reefs because the remains of reef organisms are eventually formed
as a solid platform for future coral growth.

The reefs, particularly fringing and barrier reefs, acts as natural backwaters,
which protect coastal areas from severe wave beating and erosion. Coral reefs also
contribute to the formation of vast sandy beaches and islands. These natural acts of
coral reefs protect coastal villages and navigational or other structures erected
along the outer edges of reefs. If these reefs were destroyed, for erection of artificial
reef structures for protection of coastal areas would costs millions of dollars without
any guarantee.

CORAL REEFS OF THE ISLANDS

Until recently, the sea around Andaman and Nicobar Islands with a coastline of
1962 km was considered the least explored regions in the Indian Ocean. The recent
explorations carried out in this region have revealed the presence of varied and
incredible fauna in its diverse habitats, reputing the islands a ‘living laboratory”
of marine life. It is true that the littoral habitats with marvelous corals and diverse
groups of animals are quite startling and fascinating. The rich variety of isolated
habitats and fringing coral reefs favouring an evolution of a variety of species lead
to the high percentage of endemism. Thus, the Andaman Sea is gifted with rich
legacy of corals and their associate fauna. The integrity of these ecosystems is to be
protected and conserved in the interest of mankind. But with the unchecked
population growth in recent years in the islands, all the ecosystems are being
disturbed and the faunal elements are recklessly killed, seriously affecting their
composition, density, distribution and posing problem for their conservation (Rao
and Khan, 1989)

Physiography and Hydrography

The Andaman Sea is a semi-enclosed basin connected by three main channels to
the Bay of Bengal on one side and to the Pacific on the other side. The Preparis
Channel, on the north, which is 285 km wide, the Ten Degree Channel, which is about
150 km wide, separating the Andaman group from the Nicobar group, while the
Great Channel, south of Great Nicobar is about 189 km wide. The nature of sea
bottom changes with depth. Large part of the bottom contained hard rock, a series
of ridges and depressions, which include Alcock Sea Mount and Narcondum-Barren
Basin (Sewell, 1925). The shallow sea bottom is dominated by coral reef, coralline
sand and debris. The islands are largely volcanic in origin being set on the seismic
zone and subjected to heavy gales and tropical cyclones. The climate is typically
tropical with hot and humid conditions, with the atmospheric temperature varying
between 25°C and 35°C during the year (Tikedar et al., 1986). The currents are
strong and the tides are semidiurnal with amplitude of 2.5 m. The salinity of inshore
waters ranges between 29 and 33 ppt depending upon the season. The salinity range
is higher on the western side of the islands than on the eastern side. The subsurface
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temperature of the seawater varies from 26°C to 29°C. Temperature decreases from
shallow to a depth of 500 m or more and there is a sharp decease in the bottom
temperature (Sewell, 1928). The continental shelf around the islands is narrow,
which is abruptly plunges down into a steep slope limiting the continental shelf to
about 15,000 sq km only. The shelf area of the western coast of the islands is wider
than the east coast.

The islands are under the influence of both southwest and northeast monsoons.
The rainfall is heavy and prolonged for a long period exceeding 300 c¢cm in a year
mainly during southwest monsoon prevailing from May to October. The northeast
monsoon is active in November-December. The February and Mach are the
exceptionally dry months. During monsoon the available sunshine is limited to 3-8
hours a day and during other days it may be 8-10 hours a day. The scientific studies
by many scientists revealed that Andaman Sea is oligotrophic in nature with low
primary and secondary productivity. The average primary productivity was
estimated to be 273 mg C/m?/day and secondary productivity 288 mg C/m?/day
(Subba Rao, 1998). The flagellates and dinoflagellates rich in Andaman Sea are the
important _primary producers. As the dinoflagellates are able to tolerate low
inorganic nutrient levels, they are abundant in the oligotrophic waters of Andaman
Sea. The diatoms are abundant in coastal waters where nutrient contents are
naturally high. The bulk of the zooplankton constituted by the crustaceans,
chaetognaths and tunicates contributes to the secondary production in the sea. The
zooplankton biomass was estimated at 5.6 ml/100 m3. The percentage of larvae of
decapods, fish, echinodermata, cephalopoda, polychaeta etc. in the zooplankton is
very low (Marichamy, 1983).

The winds have high velocity and blow from southwest to northeast and the
strong winds blow during southwest monsoon. During other months the wind
velocity is much lighter. The relative humidity varies between 76 and 82 percent.
The unprotected inshore waters of the islands are often turbid due to the presence
of mud and silt. The soils are usually loams or clayey loams but some islands are
with coralline sand or calcareous mud soils. The coastal zones have saline soils. It is
estimated that these islands are losing as high as 56-98 tonnes of soil per year and
washed into the sea during the rainy season. The silting effect is comparatively less
in protected bays.

The coastline of the islands is quite wavy with serpentine creeks, bays and
lagoons supporting rocky, sandy and muddy beaches. Patches of sand beaches occur
between rocky shores, while extensive sand and mud flats are common in sheltered
areas and mangrove swamps. The sandy beaches are nesting sites for turtles and
birds like terns, etc. The rocky coasts offer ideal habitats for mollucs, crustaceans
and other cryptofauna. The mangroves are rich along the sheltered bays, lagoons
and creeks, while coral reefs of the fringing type are common in shallow coastal
waters often extending to long distances and getting partly exposed during low tide.
The mangroves spread over an area of 970 km are the third largest in India.
Luxuriant mangrove belts occur on the seaward fringe and on either side of creeks
of many islands. Over 48 species of mangrove plants including trees, palms, shrubs
and climbers are recorded from the Bay Islands (Das, 2002).
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The reefs of the islands are estimated to extend over an area of 1000 sq km.
More than 175 species of scleractinian corals have been so far recorded from the
islands. Southeast Asia has highest number of about 400 coral species. Western
Indian Ocean has over 200 species while Thailand on the east coast of Andaman Sea
has 250 species. Keeping in view of the coral diversity of the adjacent areas, it is
presumed that the Andaman Islands may have at least 250 species of corals, which
are to be explored (Venkataraman et al., 2003). The coral fauna is very diverse in
the Andaman Islands compared to the other parts of Indian reefs. Many coral genera
are endemic to the islands. The genera like Seriatopora, Pleurogyra, Physogyra,
Lithophyllon, Halomitra, Sandalolitha, Scaphophyllia, Pectinia and Echinophyllia
are recorded from these waters among the Indian Coral fauna. Acropora spp. and
massive Porites spp. are the most dominant components on the reefs of the islands.
The most common acroporan corals are Acropora humilis, A. robusta, A. florida, A.
prolifera, A. formosa and A. nobilis. Patches of Seriatopora and Picillopora are
always found along with the acroporan corals.

Most of the reefs are fringing type occur along the coastline. There are reports of
existence of a chain of interrupted coral banks considered as barrier reefs stretching
over a length of about 320 km along the west coast of Andaman Islands with about
80 m deep lagoon between the shore and banks (Tikader, 1986). Channel reefs
known as leeward reefs are found along the sheltered shores where the wind and
wave action is very minimal. Such reefs are common in Ritchie’s Archipelago and
South Andaman. The knolls occur in channels adjacent to fringing reefs of the
islands. The reef edges are dominant by species of Acropora, Pocillopora, Favia,
Favites, Porites. etc. Growth of monospecific coral colonies is a common sight along
many islands. For example the reefs of North and Middle Button Islands are
dominated by extensive growth of Acropora corals, while Long Island, west coast of
Interview Island with massive type of corals. In Andaman Islands, the reef flat
extends to about 300 to 500 m from the shore with many channels formed due to
erosion. On the west coast of the islands, the coral formations are extensive and
thick in the protected bays. The reefs of Nicobar Islands are also fringing type. Coral
patches are found about 100 m from shoreline at a depth of 1.5 m. The major coral
assemblages around the islands are of massive and ramose types. The massive
corals include Porites, Favia, Favites, Platygyra, Symphyllia, Goniastrea,
Diploastrea, Oulastrea etc. The ramose types are abundant in shallow sandy areas
include Acropora, Seriatopora and Pocillopora. Extensive patches of Tubipora
musica known as organpipe coral are found around Car Nicobar and Great Nicobar
islands. The foliaceous corals like Pavona spp., Montipora spp., Echinopora spp.
etc. are not so profuse but grow extensively among foliaceous and massive forms.
Many species of solitary and colonial fungids are common and found on all types of
reef habitats. Extensive patches of Alcyonarians, Gorgonians and non-scleractenian
corals like Heliopora and Millipora occur among the massive coral colonies.

Faunal composition of reefs

The marine ecosystem of the islands is supporting large number of species. Over
5000 species of various organisms comprising meiofauna, sponges, corals, other
cnidarians, worms, crustaceans, molluscs, echinoderms, pisces, reptiles and
mammals so far documented from the island waters (Table 1). The reefs formed by
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Island encircled by Reef enlarges as land Circular coral reef
Fringing coral reef sinks or sea level rises or Atoll
Fringing reef Barrier reef Atoll

Fig. 1. Types of coral reefs and their evolution
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Fig. 2. Zonation of a typical Fringing reef (after A.T. White, 1987)

Fig. 3. The New Millennium sun rays on the emerald blue Island waters



10 Zool. Surv. India

Fig. 4. Aerial view of reef around islands

Fig. 5. A view of Island projected from mid-sea
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Fig. 6. A view of Landfall Island from East Island

Fig. 7. A view of shallow reef around Island
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Fig. 9. A view of North Button Island Sanctuary
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_ Fig. 10. Rocky coast of Inglish Island

Fig. 11. View of West coast of Interview Island
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Fig.12. Panoramic aerial view of Little Andaman

Fig. 13. Southern most point of Island chain, Indira Point (Great Nicobar)
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Fig. 14. A view of Chowra Island (Nicobar Group)
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Fig. 16. A shallow reef exposed during low tide

Fig. 17. Intertidal reef flat with luxuriant corals at North Reef Island
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Fig. 18. Intertidal reef flat at South Reef Island
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Fig. 20. Typical sandy beach of the Islands
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Fig. 21. A panoramic view of reef
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Fig. 23. A view of reef with associates
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Fig. 26. Underwater
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the scleractinian corals harbour a rich variety and colourful plant and animals
comprising of almost all the animal phyla.The important plant communities include
corallian red algae, Lithothamnion which help in binding of the detritus and green
algae Halimeda which contributes to sedimentation. Species of Ulva, Laurencia,
Sargassum, Turbinaria, Padina, Gracilaria, Caulerpa, Amphiora, Hormophysa,
Galaxuara and seagrasses of Cymodocea, Enhalus, Halodule, Halophila, Syringodium
and Thalassia are the primary producers of the reef ecosystem. In addition to the reef
building corals, the hydrozoans corals such as Millipora, Tubipora and Heliopora
also form calcareous skeletons and help in the process of reef building. The soft corals,
gorgonians and pennatulids, which possess spicules in their fleshy bodies, contribute
to the accumulation of detritus on the reefs. The macrobenthic faunal elements
consist of the sponges, hydrozoans, anthozoans, polychaetes, sipunculans,
nemertians, mysids, euphasiids, isopods, amphipods, stomatopods shrimps, lobsters,
crabs, gastropods, bivalves, nudibranchs, asteroids, ophiuroids, echinoids,
holothuroids, crinoids and colourful fishes, and whereas the meiobenthos is
represented by Foraminifera, Turbellaria, Gastrotricha, Kinorhyncha, Nematoda,
Oligochaeta, Polychaeta, Ostracoda, Copepoda and larval forms of invertebrates. The
Nematoda and Copepoda constitute bulk of the meiobenthos.

The sea anemones have interesting symbiotic relationships with clownfishes.
Many animals like shrimps lobsters, crabs, fishes live in crevices or between
branches of corals and sponges. The cleaner shrimps and predatory crabs maintain
the hygiene of the reef ecosystem. Molluscs are the most dominant group on the
reefs. Species of Tridacna, Turbo, Trochus, Lambis, Cyprea, Drupa, Conus, Xancus,
Cassis, Murex, Nautilus and oysters, slugs, cephalopods are abundant and found
commonly in the reef areas. The Triton’s Trumpet, Charonia tritonis, which feed on
Crown of Thorns Starfish, is an endangered mollusc and becomes rare in the islands.
Echinoderms are the other major invertebrate group inhabits the coral reefs. The
species of Linckia, Acanthaster and Culcita are the predators of live coral polyps.
More than 40 species of sea cucumbers are live in association with reefs (Sastry,
2002). Few species like Holothuria, Actinopyga, etc. are commercially important.
Brittle stars Ophiolepis, Ophiocoma, etc. inhabit crevices, under coral boulders,
sand-rubble while some are epizoaic on seafans. The sea urchins like Diadema,
Echinothryx, Stomopneustes, Tripneustes, etc. are the chief herbivores of coral
reefs. They keep check on the excess growth and maintain the balance in the
ecosystem. After invertebrates the fish is one of the major and important
constituents of the reef fauna. More than 1300 species of marine fish have been
recorded. Of which over 700 species live in and around reef environment, some of
which are ornamental in nature (Rao, 2004). The most colourful and spectacular
reef fishes include butterflyfishes, angelfishes, pomacentrids, parrotfishes, labrids,
filefishes, puffers, balisteds, scorpionfishes, pipefishes seahorses and damsels etc.

In addition to macrofaunal assemblages, below the sand surface lies a hidden
world of rich variety of animal life known as meiofauna which can pass through a
sieve with a pore size of 0.5 mm, and retained by a sieve with a pore size of 65
microns. Almost all the free-living invertebrate groups from the single-celled
Protozoa to multi-celled Protochordates are represented in this habitat. These live
in the capillary system of minute spaces between sand grains. For this reason, these
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animals are also known as interstitial fauna.The meiofauna plays an important role
in the food chain of the coastal ecosystem by forming food for larger beach animals.
In some productive areas, the meiofauna are known to occur in great densities even
exceeding the secondary production (zooplankton) of the seas. Many meiofaunal
elements are quite sensitive to ecological stress. The harmful effects of pollution in
the habitat are indicated by the disappearance of sensitive species and increase in
the population density of few tolerant species. Therefore the comparative study of
meiofauna of the different habitats helps to assess the degree of pollution of the
ecosystem. Very little is known about the reef meiofauna of the islands. The
literature studies revealed the presence of all groups of fauna characteristic of the
littoral habitats. The worms and crustaceans constituted the major groups. The free
living meiofaunal groups recorded in and around coral reefs of these islands are
ciliates, foraminiferans, platyhelminths, gastrotrichs, kinorhynchs, archiannelids,
polychaetes, oligochaetes, ostracods, copepods, isopods, amphipods, arachnids,
tartigrads, gastropods and echinoderms. Many of the species occur in mud, sand
and algae of the littoral region are also common to the reef ecosystem. A variety of
meiofauna also reported on the surface and subsurface of stony corals as creeping,
burrowing and clinging forms belonging to the groups Ciliata, Turbellaria,
Gastrotricha, Rotifera, Polychaeta, Copepoda etc. The diversity of meiofauna in this
region proved quite rich due to the lager landmasses, long geological history and
variety of habitats followed by a lower degree of pollution in the habitats (Rao,
1975).

Table 1. Marine Faunal Diversity of Andaman & Nicobar Islands.

Faunal Group No. of Species
Meiofauna 486
Porifera 72
Hexacorals (Hard corals) 177
Octocorals 221
Other Cnidarians 44
Polychaeta 184
Sipuncula 29
Mollusca 1282
Crustacea 1029
Pycnogonida 8
Echinodermata 425
Pisces (Fishes) 1368
Retpilia 12
Mammals 7
Total 5344
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REEF ASSOCIATES

REEF FLORA
(Source of Reef’s Energy)

Even on the reefs, the plants are primary producers convert sunlight and
nutrients into energy rich organic compounds. This energy passed on to many
microorganisms and other small animals such as crustaceans, molluscs,
echinoderms, fish etc. In the second stage, larger predators inturn consume these
animals. Thus the energy cycle is linked on the reefs. Therefore, plants are the basic
components of a food web that involves all types of organisms living on the reef.
Seaweeds and seagrasses are the two major types of plants found on the reefs in
addition to algal components.

The seagrasses are marine angiosperms believed to have originated from
terrestrial grasses are adapted to marine environment. Except polar region,
seagrasses occurring in the shallow waters of every coast and sea and amongst coral
reefs as patches or as vast meadows adjacent to sand-silt areas. They play a
significant role in the ecosystem as they have biological, physical and chemical
effects on habitats include prevention of erosion, trapping and binding of sediments
and organic matter. The sea grasses also acts as feeding, breeding and nursery
grounds for a wide range of invertebrates such as crustaceans, molluscs,
echinoderms and vertebrates like fishes, turtles and marine mammals. The shallow
waters of sand-silt reef areas are usually dominated by the seagrass meadows of
Enhalus acoroides, Thalassia hemprichii and Cymodocera rotundata. Of the 14
species of sea grasses known from the Indian coasts, about nine species such as
Enhalus acoroides, Halophila ovalis, H. ovata, Thalassia hemprichii, Cymodocea
rotundata, C. serrulata, Syringodium isoetifolium, Halodule pinifolia, and H.
uninervis are recorded from the Andaman and Nicobar Islands (Das, 1996).

Based on the colouration, the macroscopic algae can be broadly classified into
three categories viz. greenalgae (Chlorophyceae), brownalgae (Phaeophyceae), and
redalgae (Rhodophyceae) are commonly known as seaweeds. They occur in shallow
to deep waters and are most abundant floral elements on all reefs and rocky shores.
The blue-green algae found on rocks in slimy form where water splashes along rocky
shores. The red, brown and green forms are variable in shape and sizes. Some are
branching, bushy, leaf-like or beads-like. Some grow as sponge-like encrustations on
coral rocks. The red or pink calcareous algae known as coralline algae (Amphiroa,
Galaxaura) impregnated with calcium carbonate spread on rocks and coral blocks
of the intertidal or shallow reef areas. Padina, Dictyota, Sargassum and Turbinaria
are the common and wide spread brown algae on the reef habitats, found often large
quantities washed to the shores by waves. The green algal forms such as species of
Halimida, Ulva, Chaetomorpha, etc. are frequently encountered on reefs
(Gopinathan and Panigrahi, 1983).

The seagrass meadows and seaweeds support diverse faunal assemblages. Many
faunal components live in and around coral reefs like shrimps, seaurchins,
seacucumbers,  brittlestars, seastars, molluscs like oysters, gastropods,
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nudibranchs, polychaetes, fish, seaturtles, seamammals etc. visit weedy areas for
the purpose of shelter and food. The dense vegetation, which reduces the speed of
water movement and increases the oxygen concentration in the habitat, supports
high densities of different animal assemblages. Many juvenile and young crustaceans
and fishes primarily take shelter in the weedy areas. Only a few animal species feed
on seagrass and weeds. Some crustaceans are herbivorous and feed on algae
attached to the rocks and aquatic flora. The important grazers are seaurchins like
Echinometra mathaei, Echinothrix calamaris, Diadema setosum, Tripneustes
gratilla feed on algae and rotten vegetation. Seacucumbers like species of
Holothuria, Actinopyga, Synapta, Bohadischia also feed on decomposed
vegetation. The brittlestars like species of Ophioplocus, Ophiarthrum, seastars like
Asterina, Patiriella, Luidia, Astropecten frequently found in seagrass and weedbeds.
The parrotfishes, surgeon fishes, shrimps found in seagrass and weed habitats feed
only algal epiphytes of the vegetation. The seaturtles and marine mammals
(Dugongs) are the main vertebrate grazers of seagrasses.
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Fig. 28. Mats of Turbinaria ornata on reef flat
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Fig. 30. Prolific growth of algae on dead
corals
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Fig. 34; Shallow water seaweed,
Sargassum whitii

Fig. 37. Seagrass, Thalassia hemprichii



Fig. 38. Seagrass, Enhalus acoroides
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Fig. 39. Seaweed, Halimida sp.
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REEF FAUNA

SPONGES
(Silent Spectators)

Sponges are very simple, sessile multi-cellular aquatic organisms, mostly marine
and largely inhabitants of hard substrata like rocks, shells, submerged timbers,
corals etc. in shallow waters. They vary greatly in size from a small grain to a large
earthen pot. Some are radially symmetrical, but the majority is irregular and show
massive, encrusting, erect or branching growth patterns. The growth form of a
sponge is an adaptive response to the availability of space, type of substrate and the
velocity of water current. A particular species may assume different appearances
under different environmental conditions. Most of the species are brightly coloured
with yellow, brown, red, blue and purple. Sponge structure is unique in having a
system of water canals. The surface of the body is perforated with many small pores,
from which the name Porifera (pore-bearers) is derived. The outer layer of body is
composed of cortex, and an inner layer with numerous glass-like needles made of
silica or calcium carbonate known as spicules. The pores of outer layer of the body
are known as ostia. These join a network of internal canal system, through which
water circulates. The water enters through these ostia and exit through osculum, a
large opening on the external surface of the sponge. Sponges are very efficient filter
feeders. A big ball sized sponge can filters several thousand liters of water each day.
They will be able to filter smallest organisms like bacteria and microalgae, a major
source of nutrition. Cells of blue greenalgae found in tissues of some sponges inhabit
coral reefs. This symbiotic relation is similar to that found in tissues. of other
organisms like corals, molluscs, etc. and derives nutrients from the activities of
bluegreen algae.

Sponges belong to phylum Porifera and almost all living sponges belonging to
suborder Demospngiae, characteristically have spicules composed of silica. It is
difficult to identify sponges based on photographs and one should be specialized in
taxonomic studies. The identification will be based on the shape and size of spicules
present in the tissues. The spicules are of needle-like rods with pointed, knobbed, or
hooked ends, some with star like clusters, some are triradiate, tetraradiate or
hexaradiate. Sponges of the suborder Calcarea possess calcium carbonate spiclues.
These sponges are usually small tubular forms found on the under side of coral
blocks and rocks of shallow reef areas. More than 10,000 species of sponges have
been recorded from the world waters. Of which, only 150 species or so are of
freshwater, the rest are marine forms.

Sponges also host many varieties of commensal animals like crabs, worms,
shrimps, sea cucumbers, brittle stars, feather stars and small fish. Large barrel or
pot-like and fan-like sponges live in association with hundreds of small synaptid sea
cucumbers, Chondrocloea striata, is a common site on reefs. These sea cucumbers
feed on the organic matter accumulates on the surface of sponge. The other
commensal organisms like fish and feather stars feed on plankton from the currents
passing through the pores. Large number of reef fishes like Zanclus cornutus,
Heniochus acuminatus, Abalistes stellaris, Odonus niger, Pomacanthus annularis,
Pterois russelli, Lutjanus sebae, species of Chaetodon etc. are found hovering over
or moving in between the columns of the large sized sponges.
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Sponges and reef corals interact in many ways. Boring sponges of the family
Clionidae bore live and dead coral blocks and inhabit cavities. The activities of
boring sponges do not harm the living coral polyps nor do the sponges get any
nourishment from the polyps. But, sometimes the point of attachment of coral to
the substrate is eroded, causing the coral to break off. Over 75 species of sponges
have been recorded from Andaman and Nicobar Islands (Pattanayak and Manna,
2001). Large numbers of sponge species are found on or under rocks, live and dead
coral patches of the reefs from shallow intertidal to deep waters. Species of
Callospongia and Poterion belonging to class Demospongia grows like large pots on
the reefs of many Islands. Phvllospongia calciformes is a common cup like sponge
grows commonly in littoral waters.
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Fig. 41. Sponges growing on sandy silt reef
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on dead Fig.. 43. Shallow water sponge,
Xestospongia sp.
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Fig. 42. An encrusted sponge
coral colony
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Fig. 44. Encusted shallow water sponge
Haliclona sp.
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Fig. 47. A sponge, Halicona sp. on cor
rubble
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Fig. 46. Cup-like sponge,
Phyllospongia foliascens
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Fig. 4. A beautiful barrel spongé, t Fig. 49. Bright yellc-)w sponge,

Xestospongia testudinaria Stylotella sp.
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Fig. 50. Shallow reef sponge, Fig. 51. Cluster of Cupsponge,
Spirastrella inconstans Phyllospongia lamellose

Fig. 52. Barrel sponge, Xestospongia exigua
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CNIDARIANS
(Stingers)

The phylum Cnidaria (=Coelenterata) exceptionally a diverse group includes
hydroids, jellyfish, sea anemones, diverse forms of hard and soft corals, sea fans,
and sea whips. The brilliant colouration of many species, combined with a radial
symmetry, often creates a beauty that is surpassed by other animals. Body is soft,
radially symmetrical with tentacles encircling the mouth at one end. The mouth is
only opening into the gut cavity. They exhibit two different body forms, the medusa,
with mouth and tentacles directed downwards, which is adaptive for a pelagic life
and the polyp form is tube-like or cylindrical, with mouth and tentacles directed
upwards or laterally, which is adaptive for sedentary benthic life. The body of a
medusoid form resembles an umbrella, with a convex side upward, and the mouth
located in the center of the concave undersurface and the tentacles hang down from
margin of the bell. These cnidarians live either solitary (jellyfish, sea anemones) or
colonial (corals). They are primitive and lack of organ systems. The body wall
consists of an outer epidermis, an inner gastrodermis, and in between mesoglea
which is a cellular or acellular. Most feed on zooplankton, but some on larger
animals and few are suspension feeders. Prey is caught with tentacles. Digestion is
initially extracellular, then intracellular. The tentacles possess specialized stinging
cells, the nematocysts, which are unique to the phylum. These sting cells are
microscopic, spring-like darts that are extremely sensitive to pressure. With a slight
touch, thousands of these cells may be discharged stings and bores its way into the
tissues of either prey or an unwary bather and injects a toxic protein having a
paralyzing property. Nematocysts of some forms like Portuguese Man-of-War and
some other jellyfish species produce highly toxic substances and cause very painful
burning sensation and irritation or even death of humans. A ciliated free-swimming
larval stage known as a planula occurs in the life cycle of most cnidarians. Almost all
the cnidarians are marine except few are freshwater. They are inhabitants of shallow
water; found in large numbers on rocky coasts or on reefs in tropical waters. Over
9000 species belongs to three classes viz. Hydrozoa, Scyphozoa and Anthozoa are
recognised.

HYDROZOANS
(Reef pests)

Hydroids are the most common form of hydrozoans found on every coral reef
spread like pests. They are the most primitive of the three classes of Cnidaria. People
are largely unaware of their existence because of their small size and inconspicuous
nature. They live attached to pillars, rocks, shells, corals and wharf pilings. Some
are solitary but majority are colonial. Each colony looks like a feather with many
side branches studded with minute polyps. The growth form may be either
arborescent or pinnate. Some polyps of the colony perform feeding function and
armed with nematocysts. Other polyps function as reproductive organs. Physalia
(Portugues-Man-of-war), Velella, Porpita are some of the common colonial floating
forms occasionally encounter at the surface of the coral reefs. They do not secrete
any skeletal systems except the forms belong to order Hydrocorallina. They assume
a wide variety of growth forms similar to scleractinian corals like branching
colonies, encrusting or vertical plates. These hydrozoans secrete a hard calcium
carbonate skeleton are known as hydrocorals. Skeleton covered by a thin epidermal
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layer as seen in stinging or fire corals (Millepora sp.). In some, a thick layer of
tissues overlying delicately branched skeleton as in lacecorals, Sty/aster sp. that are
frequently found under ledges and roofs of reef caves. Hydroids usually reproduce
by sexual means. In some small medusae develop on the branches, later break off
from the parent and become free-swimming individual. They produce either eggs or
sperm into the waters and after fertilization the eggs hatch into free-swimming
planula larvae which attach to the hard surface and grow into a new colony.

Fig. 54. Massive colony of stinging coral
Millepora sp.

Fig. 53. Feather-like Hydrozoan coral
colony
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Fig. 55. Colony of Millepora sp. among Fig. 56. Stinging coral colony,
hard coral colonies Millepora sp.
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SCYPHOZOANS (Jellyfishes)
(Floating Umbrellas)

Jellyfishes belongs to the Class Scyphozoa of the Phylum Cnidaria. They have
few similarities with corals and anemones such as basic body plan and presence of
same larval stage known as a planula. Basically the medusa and the polyp are very
similar in their structure, consisting of a soft body with tentacles around the
central mouth. In the medusa the mouth and the tentacles are usually directed
downward, but in polyps they are typically directed upwards or laterally. The
medusoid form is the dominant and eye-catching individual. All are pelagic and
live in all seas from arctic to tropical. Over 200 species of jellyfishes have been
described so far. Although many are deep sea, but the majority of them are
inhabitants of coastal waters. Most of the medusae are umbrella or bell shaped.
The bell varies in shape from a shallow saucer to a deep helmet with lobed
margins. Four or eight frilly oral arms are drawn out from underside of the
umbrella. These arms help in capture and ingestion of prey. Many forms bear a
fringe of small tentacles around the rim of umbrella but in some they grows to a
length of over a meter. The body of jellyfish is colourless or slightly tinted and
jelly-like, but the gonads and other internal parts may be deep orange, pink or
some other colours visible through the bell. Most jellyfish move horizontally by
currents or waves, but some swim fast horizontally with aboral end forward by
creating pulsations. Jellyfish feed on a variety of small animals like crustaceans,
fish, etc. but some are suspension feeders, filter plankton from water passing
through the tentacular fringe. Many larval and juvenile fish swim among the
tentacles for protection and to avoid predators. The tentacle of medusae does not
sting the fish. Many jellyfishes are harmless, but few species are extremely
dangerous capable of inflicting painful stings and few may cause death. Sometimes
the lesions caused by the tentacles may be severe. The jellyfishes of tropical waters
are more dangerous than their counter parts of temperate waters. Sea wasps or
Box jellyfish (Chironex flecken) of Indian Ocean is notorious and said to have
caused many deaths. These are, however, not common along the shores of these
islands. Better, one should avoid contact with the jellyfishes while swimming or
snorkeling.

&
.

Fig. 57.- d}al view o a jellyfish Fig. 58. Common jellyfish of the reefs
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ANTHOZOANS
(Anemones and Corals)

The anthozoans are either solitary or colonial forms; the medusoid stage is
completely absent. Sea anemones, corals, sea fans, soft corals, and sea pens are the
members of this class are the largest of the cnidarian classes representing over 6500
species. Majority of anthozoans are colonial except sea anemones. Although
colonies may reach a massive size, the individual polyps are generally small. Rarely
polymorphic colonies are found in few groups. Inhabits mostly tropical seas in
shallow to' deep waters of silty, sandy, rocky, rubble and reef habitats. The polyp is
more specialized than that of hydrozoans. They contain cellular mesoglea, separate
gastrovascular cavity, cnidosysts in gastric filaments and gastrodermal gonads. Due
to heterogeneous state of this class, the sea anemones, stony corals (Hexacorallians)
and -soft corals (Octocorallians) are dealt with in separate chapters.

SEA ANEMONES
(Flowers of the Sea)

Essentially an anemone is nothing but more than an overgrown coral polyp that
lacks a hard skeleton. An anemone is a soft, large and heavy solitary polyp. They
inhabit coastal waters throughout the world but are abundant and common in
tropical seas particularly on coral reef areas. They live attached to rocks, shells and
submerged objects, and some anemones burrow in mud or sand. Some small
anemones live attached to jellyfish and ctenophores and some are commensal on
the shells of hermit crabs. Most of the anemones hide in cracks of rocks, coral
crevices or underneath rocks and coral heads. But few anemones grows to a large
size are readily visible such as those found with colourful clown fishes. Many of the
sea anemones are brightly coloured, they may be white, green, orange, blue, red or
with combination of exciting colour pattern. A sea anemone is an extremely simple
animal. The body is long and cylindrical, closed at lower or pedal end. With this end
it may dig into soft sediments or attaches firmly to solid objects like rocks or coral
branches. The free end of the column is known as oral disc where a circular or
elongate mouth is located at center. It bears eight to several hundred hollow
tentacles arranged in radial rows or in circlets. The tentacles are very diverse, short
or long, thin or thick, pointed or blunt, globular or branching. The mouth opens into
a pharynx, which .in 4urn leads to gastrovascular cavity is divided by vertical
partitions or mesenteries, extend from the column wall across the central space.
Although anemones are sedentary, an individual glides on its pedal disc, covering a
few centimeters in a day. Sea anemones feed on small fish, seaurchins, crabs,
shrimps and plankton. Many sea anemones harbour unicellular algae known as
zooxanthellae within the cells of their tentacles and oral disc. The algal cells utilize
sunlight and produce high-energy sugars and part of these sugars utelised by the
host anemone. Some anemone species are capable of absorbing nutrients directly
from seawater through their tissues. The anemones range in size from 1.5 cm to
more than a meter in diameter at the oral end. The largest anemones known in the
world belongs to the genus Stoichactis. Both asexual and sexual reproduction is
common in anemones. Some appears to have separate sexes. Development takes
place through larval stage. Over a thousand species of anemones are known from
the world seas. Of which only 10 species provide habitat for the well-known
colourful clown or anemone fishes, certain crabs and shrimps. In this symbiosis, the
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associates are unaffected by the stings of the anemone and sheltered among the
tentacles. Several species of sea anemones occur on the coasts of Andaman and
Nicobar Islands. The species of Metridium, Stoichactis, Stychodactyla, Entacmaea
and Heteractis are some of the common colourful anemones found on the reefs.
Species of Adamsia and Hydractina anemones grows on the gastropod shells,
occupied by the hermit crabs.

CERIANTHARIANS AND ZOANTHIDEANS
(Tube anemones and Sea mats)

Two orders of small anemone-like anthozoans commonly encountered on reefs.
The order Ceriantharia includes burrowing or tube sea anemones. They are large
and solitary anthozoans. Their body encased in a thick mucous tube, which is buried
within the substratum. When in danger, the animal withdraws immediately into the
tube. They have a double row of long slender tentacles arranged in a circle on oral
disc. Cerianthus andamanensis is commonly seen on sandy bottoms near reefs.The
members of the order Zoanthidae are largely tropical and some are common on
reefs. They are relatively small and either colonial or solitary. The body rather short
and button-like and look like small anemones. The polyps embedded in a semi-soft
medium known as mesoglea. Some reef species grows to large encrusting masses.
Zoanthideans also harbour zooxanthellae in their tissues. They reproduce asexually
or sexually similar to that of hard corals. Information on the Zoanthideans of these
islands is scanty. The species Epizoanthus stellae is widespread on the reefs of these
islands.

Fig. 59. Sea anemone, Heteractis magnifica with clownfishes

Fig. 60. Sea anemone, Radianthus sp.
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Fig. 61. Sea anemone, Heteractis magnifica  Fig. 62. Seaanemone St_ycho(y]us_sp.
in . shallow water among coral colonies

, A

Fig. 64. Clown and damsel fishes associate with Seaanemone
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Fig. 65. Extensive growth of seaanemone, Stichodactyla sp.

Fig. 67. Zoanthid mats, Epizoanthus stellae
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CORALS
(The jewels of Reefs)

The stony or scleractinian corals (also known as Madreporarian) are closely
related to sea anemones. In contrast to sea anemones, the stony corals produce
calcium carbonate skeletons are marvelous architectural monuments of the seas.
Skeletons of thousands of millions of tiny coral polyps deposited by countless
generations form the hard solid limestone platforms on which the corals grow. In
other words, the living coral reefs are the versatile work of simple tiny polyps
responsible for the formation of massive structures spread around the world’s
shallow, sunlit tropical seas. Many of the corals have wide distribution that extends
from the Red Sea and East Africa to islands of the Central Pacific and Atlantic
Oceans. The richest coral reef area spread around central Indo-Pacific, south to the
southern Great Barrier Reef and north to the northern Philippines. Eastwards across
the Pacific, there is a progressive decrease in diversity and west wards across the
Indian Ocean, diversity remains relatively constant. The Atlantic Ocean is much less
rich in corals than the Indo-Pacific and most of the corals are concentrated in the
Caribbean. There are no hermatypic (reef building) corals in the Mediterranean.
Approximately 790 species of corals are known from the world waters; where as
over 500 species are known from the Indo-Pacific region. There are four major
coral reef aeas in India viz. Lakshadweep (91 species f corals), Gulf of Kachchh (36
species of corals), Palk Bay and Gulf of Mannar (82 species of corals) and Andaman
and Nicobar Islands (177 species of corals).

Coral growth : All reef-building corals require adequate light for
photosynthesis of the zooxanthellae present in their tissues. The visibility of reef
waters may exceed 50 meters in open sea reefs to few meters around fringing reefs.
Usually most of the corals grow in shallow waters. The sediment comes from the land
through river run-off have relatively high effect on water clarity. The sediment is
stirred up by waves making the water turbid and reduces the light penetration for a
long period. Also, the sediment settles on coral polyps and kills them by choking.
The salinity plays an important role, both on reef distribution and coral zonation.
Constant salinity greater than 30 but less than 36 ppt is ideal range for growth of
corals. Reefs cannot develop in areas where river water or rainwater flows regularly.
The freshwater influx is a primary factor controlling the formation and distribution
of corals along the coastline. The seawater temperature also limits the coral growth
and reef development as a whole. The ideal temperature for growth of corals ranging
from 18° C or higher but never less than by few degrees. At the same time, severe
temperature rise in waters may cause death of corals. In addition to these factors,
sufficient circulation of pollution free water is also essential for maximum growth of
corals (Fig. 68).

The tiny coral polyps are the architects of colourful reefs. The majority of coral
species are colonial with very small polyps ranging 1 to 3 mm in diameter, but the
entire colony may grow to a very large extent. Some deep-sea species and Fungia
are solitary with polyps reaching 25cm diameter. The coral polyps are similar in
structure to the sea anemones but do not possess siphanoglyphs. The mesenterial
filaments contain only one glandular lobe with nematocysts. The skeleton is
composed of calcium carbonate secreted by the epidermis of the lower part of the
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Fig. 68. The limiting environmental factors of reef growth (after A.T. White, 1987)

column and basal disc. During the process, a skeletal cup known as calyx is
produced within which the polyp is fixed. The surrounding wall of the cup is known
as theca, the floor of the cup is basal plate. The floor of the cup contains thin
radiating calcareous septa. Each of these scleroseptum is project into the base of
polyp, folding the basal layers and inserting them between a pair of mesenteries. The
skeleton not only provides base to the polyp but also protection. The polyps of
colonial forms are all interconnected, but the attachment is lateral one. The column
wall folds outward above the skeletal cup and connects with similar folds of adjacent
polyps. Thus, a tissue layer interconnects all the polyps of the colony and the living
coral colony lies entirely above the skeleton and completely covers it (Fig. 69).
Depending up on the spices, the growth pattern of corals varies like flat or round
skeletal masses, upright and branching growth forms, large and heavy structures;
foliaceous or plate-like or small and delicate. The coral colonies expand by the
process of budding which may be intratentacular or extratentacular. The growth
rate of corals also varies greatly depending upon the species and water temperature.
Massive and plate corals grow only about nine millimeters per year where as
branched corals grow rapidly in a linear direction of about 10 to 15 cm per year.
The density of the calcium carbonate secreted by the corals is not uniform
throughout the year; it depends on the physico-chemical conditions of the habitat.

Food : Corals feed on zooplankton. During daytime polyps remain contracted
and at night when plankton is abundant in surface waters, the polyps become active.
Virtually all reef-building corals possess unicellular brown algae (zooxanthellae)
within their polyp tissues are known as hermatypic corals. The algae get a place to
live in the tissues of coral polyps and the waste products release<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>