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Andaman Sea is one of the highly productive seas in the world. The western boundary of the Andaman Sea is bordering
Andaman and Nicobar Islands which harbours more than 400 species of scleractinian coral with the formation of fringing reef
along the continental shelf. Sclearctinians corals and zooxanthallae (micro algae) are setting up a mutual symbiotic relationship
for the survival of each other. A fundamental niche is very much required to maintain the above said relationship. Temperature is
one of the curators to make the niche sense. Abrupt rise in Surface Sea Temperature (28°C to 31.7°C) was recorded in April to
July 2010 which leads to massive coral bleaching i.e. displacement zooxanthallae from residing scleractinian to the mark of
80+10.5%. On resumption of normal environmental features in due course, recuperation of bleached corals or re-association of
zooxanthallae with scleractinian corals was measured up to a maximum of 81.84+3.7% over the period of year. Besides new
recruitment of corals (23.1546.9%) was also noticed in reef areas of Andaman and Nicobar Islands. Coral bleaching is yet
another clarion call for Andaman Sea on climate change which needs to be mitigated through effective managerial strategies at

regional as well as global scale.
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Introduction

The Andaman and Nicobar Islands are a low
mountain chain of islands, which rise from a
submerged north-south trending ridge separating
the sea from Bay of Bengal between 6°-14° N and
92°-94° E. There are 572 islands in the chain,
some of which are volcanic, surrounded by Coco
Chanel on North, Great Chanel in extreme South,
Andaman Sea in East and Bay of Bengal in West.
Apart from that, most of the islands are separated
by several channel with insist the flow of water
current among islands and maintain the biogenic
habitat of underwater life. These islands occupy
an area of 8293 km® with a coastline of 1962 km
and account for 30% of the Indian Exclusive
Zone'. Coral reefs are most imperative to coastal
ecosystems. These massive, calcareous structures
are called “underwater rainforests”, which support
the most biologically diverse marine ecosystems.
Principal producer organisms are microscopic
algae called as zooxanthellae that live within the
coral tissues. This symbiotic relationship
enhances the biological activity of the community
in terms of the abundance and the diversity of
plants and animals found on the reefs. Coral and
zooxanthellae exist in a symbiotic relationship.
Coral provides shelter, CO,, Nitrogen and

Phosphorous for the zooxanthellae and, in return,
the zooxanthellae provide energy, O, and organic
matter through photosynthesis™ °. Bleaching is a
stress response that results when the coral-algae
relationship breaks down. The first reported
thermal bleaching event was in 1911 at Bird Key
Reef in the Florida Keys*. Worldwide bleaching
of scleractinians was also reported in 1929°. In
1999, a report was made by Hoegh-Guldberg that,
Climatic changes have great impact on the
bleaching of scleractinian corals’. Bleaching was
also recorded in Jamaica in 1987, 1988, 1990
while in the Indian Ocean, corals in the Andaman
Sea bleached in 1991 and again in 1995 °. There
was a major episode of coral bleaching in 1997
and 1998. Gradually increased global warming
produces significant increases in the frequency of
high surface sea temperatures” '°. Scleractinian
Coral bleaching is associated with abnormal
surface sea temperature (SST) or salinity changes
in tropical oceans worldwide''"°. Bleaching in
corals could result from a reduction in the content
of chlorophyll a'® 7 and associated pigments per
zooxanthella'™ ', a decline in the population
density of zooxanthellac® ', or both' *%.
Recent studies have demonstrated that high levels
of solar irradiance may exacerbate bleaching
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during periods of thermal stress > ** and may

cause Dbleaching at temperatures that would
otherwise not elicit bleaching **°. Most of the
islands of Andaman group are surrounded by a
massive coral population in fringing pattern
showed a great deal of bleaching due to rise of
climatic changes or surface sea temperature (SST)
during May to August, 2010. The bleached corals
also started recovery as well as new recruitments
of several scleractinians have been noticed in due
course of time. This paper describes the
observation on mass bleaching of corals and their
recovery in these groups of islands.

Material & Methods

Surveys were conducted during April 2010 to
November, 2011 at fifty five sites of Andaman
Islands, which were categorized in five main
stations to study the scale of bleaching in
scleractinian corals and their recovery status (Fig.
1). LIT method®® was applied to carry out the
surveys by employing Self —Contained
Underwater Breathing Apparatus (SCUBA)
diving and snorkeling to estimate the bleaching
and live cover. Sony - Cyber shot, Model-T900,
marine pack, 12.1 megapixels and underwater
video of Sony DCR-TRV330E with marine pack
were used for photography and videography
respectively. Identification was done in situ
observation as well as photographs in conjunction
with Veron */, Wallace ** and Sheppard .
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Fig.1- Study areas of Andaman group of Islands

Results

Temperature is one of the crucial climatic
parameter for regulating corals lives. Maximum
surface sea temperature of the area surveyed was
28-31.7°C during May to August, 2010. The
extent of corals bleaching showed a maximum in
Mayabunder (90.43%) where as the minimum
was recorded in Rani Jhansi Marine National Park
(RIMNP) (69.83%) (Fig. 2). On the basis of
extensive surveys more than 400 species of
Scleractinian corals were examined as an effective
output of coral bleaching in this area studied. The
intensity of bleaching was maximum at the depth
of 5-15 meter in Rutland Island, Mayabunder and
Mahatma Gandhi Marine National Park
(MGMNP), and the reefs are healthy beyond 20 m
in the study areas. Massive bleaching was
recorded in branching, foliose and plate corals. It
was quite low in level for the massive corals.
Surface Sea Temperature was minimized during
the October 2010 onwards at 25-28°C. Due to this
favourable habitat, scleractinians corals started to
recover. Maximum recovery of bleached corals
was observed in Rutland Island (85.1%) where as
minimum was recorded at Mayabunder (77.4%)
(Fig. 3). New recruitment of several species of
scleractinians was also noticed among the study
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Fig. 2- Percentage of bleaching corals in study areas
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areas with maximum of 30.1% at RJIMNP and
minimum of 16.2% in Mayabunder (Fig. 4).
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Fig.4- Percentage of newly recruited corals

Discussion

Displacement  of  zooxanthallae  from
scleractinian structures is the outcome of coral
bleaching. Bleaching events was encountered
several times occurred prior to the 1980s. Major
global bleaching event was occurred in 1998
where ocean temperatures reached levels of up to
2.8°C above normal and lasted for periods of days
to even months’’’'. Reef areas in the Gulf of
Mannar are shallow (0.5- 3 m depths), and high
temperature around 29°C prevails throughout the
year. Corals seem to be acclimatized but
temperature over 31.0°C causes bleaching and the
corals start to recover when the temperature level
falls to normal. In 2000, Arthur concluded that
coral bleaching in Lakshadweep Sea, Gulf of
Mannar and Gulf of Kachchh when abnormal SST
had begun to affect Indian reef areas. Between
30% and 40% of coral cover were severely
bleached in the Lakshadweep and Gulf of Mannar
reefs respectively and more than 20% died in both
the areas because of bleaching related stress™.
Bleaching was seen more than 90% at Sylph’s
Hole and Comet’s Hole in the lagoon during the
summer of 2010 *. Bleaching of mushroom
corals was massive up to the depth of 20 m at Koh
Tao, Western Gulf of Thailand**. Thai universities
and NGOs of Thailand reported that the Sea
surface temperatures anomalies of between 30-
34°C were recorded during March toJune 2010 in
the Andaman Sea and the Gulf of Thailand which
caused the severe coral bleaching of over 80% at
several reef sites®. In this year, the Surface Sea
Temperature of Andaman Islands associated areas
was 28 to 31.7°C during the day time. NOAA
announced detailed bleaching alerts related to sea
surface temperatures in 2010 about the thermal
stress on corals. Most of the northern Indian

Ocean and Southeast Asia regions have been
experiencing intensive thermal stress due to
increase in SST. Bleaching was observed in
entire reef ecosystem of Andaman and Nicobar
Islands. With the quantified data of bleached
corals, bleaching was seen 80+ 10.5%. Being a
climatic factor temperature in reduced normal
level (25-28°C) also helped corals for their
recovery with a great resilience. Resilience of
recovery was documented as 81.84+3.7% from
the study areas. Corals are the truly such a
parametric bio-indicators, which show a high
level of physiological as well as morphological
alteration in response of high temperature through
the process of bleaching and recovery with the
presence of favourable comparative low level of
temperature.
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