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Introduction
Now it is widely accepted statement that the climate change is no 

longer simply a potential threat, it is unavoidable; a consequence of 200 
years of Excessive Greenhouse Gas (GHG) emissions from fossil fuel 
combustion in energy generation, transport and industry, deforestation 
and intensive agriculture [1]. IFAD and other development agencies 
have recognized the climate change as one the greatest threats facing 
mankind today [2,3] and tomorrow, it’s have highlighted fact, that 
the poorest and most vulnerable will be disproportionately affected 
by the impacts of global warming [4]. Its defines the process in 
which the earth’s temperature and temperature on the atmosphere 
layers that are close to earth rise artificially as a result of the intense 
increase in some gases that occur in consequence of various human 
activities and that are qualified as greenhouse gases in the atmosphere 
of Earth. As to global climate change, it’s the major phenomenon 
where other climatic factors were changed as well depending upon 
global warming. Tekinayve Guroy clarified that Oceans and sea waters 
are mostly affected by the process of climate change instigated by 
global warming. Since they constitute a large portion of our planet 
and have rich biodiversity of copious of organisms. A temperature 
have increased only a few degrees does not only because an increase 
in the temperature of large water masses such as oceans, seas, lakes, 
and ponds but it also causes hydrological events that cause a change in 
the physical and chemical characteristics of water. Water temperature 
is the most important environmental parameter that affects the life 
cycle, physiology and behaviors of aquatic living beings [5]. With 
global warming, the waters of oceans are also warming up though there 
are considerable variations in different geographical regions and at 
different times. Warming has been more intense in surface waters, and 
there are evidences for deep water warming too. The world’s oceans 
are also affected by changes in precipitation, wind and currents, which 

are the result of geographical differences in temperature and humidity 
of the atmosphere. Thus, important oceanic weather systems such as 
the El Nino Southern Oscillation (ENSO) and Indian Ocean monsoon 
will be affected by global warming. Other direct effects of warming on 
aquatic systems include changes in precipitation, evaporation, river 
flows, groundwater, lakes and sea levels. These changes have altered 
the energy balance in the atmosphere, resulting in a warming effect. 
Later, Kennedy et al. described that Marine ecosystems are not in a 
steady state, but are affected by the environment, which varies on 
many spatial and temporal scales. Generally due to climate change 
and global warming the small and beneficial microorganism such 
as algae, bacteria, phyto and zooplanktons are getting disturbed or 
due to increasing of temperature it unable to survive in the water 
environment. These beneficial microbes are playing a vital role in the 
form of primary production in the ecosystem by which the fishes and 
other organisms getting feed. Changes in temperature are related to 
alterations in oceanic circulation patterns that are affected by changes 
in the direction and speed of the winds that drive ocean currents and 
mix surface waters with deeper nutrient rich waters. These processes 
in turn affect the distribution and abundance of plankton, which are 
food for small fish [6]. Hoegh-Guldberg et al. reported that Coral 
reefs are highly diverse and economically important to approximately 
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Abstract
Global warming is progression in which the earth temperature and the temperature on the atmosphere layers 

that are close to earth rise artificially as a result of the intense increase in some gases that occur in consequence of 
various human activities and that are qualified as greenhouse gases in the atmosphere. As to global climate change, it 
is the phenomenon where other climatic factors change as well depending upon global warming. Marine ecosystems 
are not in a steady state, but are affected by the environment, which varies on many spatial and temporal scales. 
Generally due to climate change and global warming the small and beneficial microorganism such as algae, bacteria, 
phyto and zooplanktons are getting disturbed or due to increasing of temperature and sea level raise it powerless 
to survive in the water surroundings. Detailed information is reported on the main Indian reef areas, including 
the Lakshadweep Islands, Andaman and Nicobar Islands, and Gulf of Mannar, with limited and largely anecdotal 
information for reefs elsewhere in the country. A fish population cannot be tolerant of high temperature changes in 
the area where it is distributed in a certain time interval. If these changes are within a certain temperature boundary 
and slow, it generally causes migration of fish specifically ornamental clown fishes. Temperature takes important 
physiological phenomena such as feeding, respiration, osmoregulation, growth and reproduction under control. If the 
individuals of population cannot adjust themselves according to the sudden and strong changes in temperature, one 
or some of their metabolism activities may deteriorate and mass deaths may occur and the changes in the sea water 
level will endanger the coastal habitat and species such as the sea turtle which uses the beaches as reproduction 
areas and lays eggs there will be unfavorably affected since their reproduction areas will become narrower.
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100 million people in the tropics, yet their future is being threatened 
by rapid climate change [7]. Sutherland et al. stated that Identifying 
and prioritizing management of coral reefs in areas of lowclimate 
stress or reefs that are resilient to climate change is a leading rationale 
for informing the placement and implementation of challenging 
management interventions, such as no-take or closed areas [8]. The 
current status of coral reefs, coral reef research and Government policy 
towards conservation and management of reefs in India. Vineeta 
Hoorn reviewed more recent information is cited as available and 
analyzed to show the most recent trends in resource condition, use 
and conservation [9]. Due to global warming followed by sea level rise 
is more dangerous to affect coral reefs. When the corals are affected 
continually followed by the associated organisms such as fishes, 
mollusk, and warms are getting eradicated from ecosystem.

Macroalgae (Seaweeds, Sea grass and Coral reef)
Schaffelke et al. and Ritson-Williams et al. explained Macroalgae 

is a collective term used for seaweeds and other benthic marine plants 
that are generally visible to through naked eye. Seaweeds and sea grass 
are broadly comprise species from three different phyla, Rhodophyta 
(red algae), Heterokontophyta (predominantly Phaeophyceae, the 
brown algae), and Chlorophyta. They are clearly distinguished from 
microalgae, which require an associate microscope to be observed as 
phytoplankton, benthic and pelagic diatoms, free-living din flagellates, 
cyanobacteria (blue-green algae) and the symbiotic zooxanthellae that 
live within coral tissue. In some cases, benthic microalgae, such as some 
cyanobacteria and Chrysophyta, form large colonies that resemble 
thalli of Macroalgae. Such colony-forming cyanobacteria are often 
common components of turf algal assemblages [10,11]. Coral reefs 
are very important organisms living in the sea sores and zooxanthellae 
are occupied the tissue allthe corals and coral polyps as well with a 
symbiotic relationship. More than 90% of the corals gettingenergy 
come from the associate zooplankton of zooxanthellae, so corals are 
extremely dependent on symbiotic relationship of zooxanthellae. 
Coral bleaching will occurs when the coral host ejects zooxanthellae. 
Photosynthetic pigments are come from zooxanthellae and its gives 
colour. Therefore, the tissue of the coral appears transparent and the 
coral’s bright white skeleton is revealed.

Marine Ornamental Fish
Dey and Ajit Kumar et al. defined as Ornamental fishes can be 

consider as an attractive in world over with colourful fishes of peaceful 
nature that are kept as pets in confined spaces of an aquarium or a 
garden pool with the purpose of enjoying their beauty for fun and 
fancy and those are visually exciting objects [12,13]. Because of they 
may have unique shapes, colouration, body forms and movements. 
Ornamental fishes are also called ‘living jewels’ for their beautiful 
colours and playful behavior. Ornamental fishes are typically small 
sized, colorful and most often bizarre shaped in appearance [13]. 
However, these fishes need not necessarily be always colorful. In fact, 
certain Fish species loved by aquarist are quite ugly; in such cases the 
peculiar appearance is a source of attraction for the aquarium lovers 
and naturalist [14], with the inspiring popularity of aquarium keeping 
in households in many parts of the world, ornamental has become an 
important part in international trade.

The world trade of ornamental fish is one of the most valued at 
about US $ 9.0 billion (FAO 2004). In Indian domestic trade in 
ornamental fish is conservatively estimated at Rs.10 crores. It is 
growing at the rate of 20 percent annually and the present domestic 
demand is higher than the supply [15]. Ornamental fish trade was 

increasing frequently because of demand. This is the main reason of 
collecting marine ornamentals from the wild, so few years afterward 
the biodiversity will be totally eradicate due to overfishing so now very 
necessary to produce hatchery bred for conserve the natural stock. In 
natural conditions, plenty of foods of different types are available to suit 
the requirements of different fishes living in a particular environment. 
Aquarists have a great role in learning and understanding nature, 
especially aquatic life. Coral reef fishes (also called clown fishes and 
anemone fishes) are members of the family, Pomacentridae; subfamily 
Amphiprioninae. Among the commercially traded families of reef 
fishes, Pomacentridae dominate, accounting for nearly 43%. The 
damsels contain approximately 235 species worldwide [16]. They 
are unique because all of the species have an obligate symbiotic 
relationship with sea anemones [17], formation of a group consisting 
monogamous pairs and protandrous hermaphrodites [18]. Anemone 
fishes are one of the most popular and best marine ornamental fishes 
and have been bred successfully in captivity [19]. Among freshwater 
ornamental fishes, around 90% are farmed and reproduced while 
10% are collected from the wild, but in the case of marine ornamental 
fish, more than 95% is collected from the wild [20]. Ajith Kumar et 
al. reported the commercially important marine ornamental fishes are 
clowns, damsels, angels, wrasses, butterflies and sea horses [13]. Sale 
stated most coral reef fish species disperse widely as pelagic larvae but 
after settling to a reef, they adopt a much more sedentary habit within 
a small territory [21]. Booth and Wellington demonstrated that habitat 
preferences of these fishes match well with their effects on subsequent 
survival, growth and reproduction [22]. Coral reef fishes are very 
sensitive to accumulate in the marine ecosystem and corals as well. If 
the corals are getting bleached automatically the associate fishes will 
go away. So it’s very much necessity to study the corals and marine 
ornamental fishes as well. 

Coral Reefs Ecosystem in South Asia
Previous reports are demonstrating that Climate changes are 

the main regional threat to coral reefs in the sea sores of South Asia. 
Effects from higher temperature are more variable precipitation; more 
extreme weather events. Sea level rise are already being felt in South 
Asia and it is increasing gradually. Due to this fact the coastal peoples 
are affecting all the years. A reduction in calcification rates caused by 
rising of ocean acidification may be equally severe or even more so. 
However, reefs are also facing severe straight human stresses from 
over-fishing as well as destructive fishing, coastal development, runoff 
from land and increased sedimentation. These are the main drivers of 
reef degradation as well as coral bleaching: areas where human effect 
and use of reef resources has been minimal are presently comparatively 
healthier (e.g. Chaos and around the Jaffna Peninsula in northern Sri 
Lanka) than other areas. Poor management of coastal areas, including 
many MPAs and NGOs, as well as intensive reef resource use, remains 
a concern in all countries [23]. Coastal and marine ecosystems are the 
main resources providing large benefits to the countries of the region 
through fisheries and tourism, which are highly important economic 
sectors in the Maldives, India and Sri Lanka. Many people throughout 
the region are directly dependent on reef and fisheries resources, 
however, poverty is widespread, especially among coastal populations 
(which are also dependent on other natural resources). Moreover the 
millions of peoples rely heavily on coastal and marine ecosystems and 
resources for employment, income, and food protein [23]. For example, 
in the Andaman Nicobar and Lakshadweep Islands as much as 90% of 
the protein intake for poor households comes from reef fishing and 
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gleaning from the Arabian Sea and Bay of Bengal. Not only because of 
fisheries, at the same time is the tourism also the important factors to 
improve the economic status of the country as well as coastal peoples.

Coral Reefs Ecosystem in India
The detailed information was reported on the main Indian reef 

beds, including the Lakshadweep Archipelago, Andaman and Nicobar 
Islands, and Gulf of Mannar, with limited and largely anecdotal 
information for corals elsewhere in the country (Figure 1). The patterns 
of coral reefs recovery are described previously as continuing in the 
Lakshadweep Archipelago with coral cover was increased at the most 
of the coral reef sites. Recovery is faster on west-facing than eastern 
sites, largely due to differences in settlement patterns and substrate 
stability in the sea sores. There has been a reduction in algal turf and 
macro-algal cover compared to earlier studies, possibly explained 
by healthy populations of algal eating fish, particularly scarids and 
acanthurids, which are reported to facilitate coral recovery in the sea 
sores. The former dominant Acropora species, such as A. abrotanoides, 
are returning to dominance. An increase in coral bleaching at levels 
higher than normal summer bleaching was observed in April 2007;the 
extent and mortality is not known but appears to be limited. The 
impact of the 2004 tsunami was examined in detail on the Andaman 
and Nicobar Islands in 2005 and 2006. More than 100 km of shallow 
reef area was damaged in the Andaman Islands with most of this due 
to tectonic uplift and aerial exposure, as well as by the tsunami waves 
carving channels between islands. Many reef areas, especially in the 
Andaman Islands, were moderately to slightly affected and coral cover 
remains between 30 and 70%. A significant reduction in coral cover 
occurred at North Reef, Northern Andaman, and Interview Island, 
Middle Andaman. More than 200 km of reef was damaged in the 
Nicobar Islands due to tectonic activity, the tsunami and consequent 
sedimentation. Subsidence of the islands changed beach profiles and 
high erosion and sedimentation continued for more than 8 months 
after the tsunami. Severe damage in these areas extended to more 
than 20 m depth. Diversity of hermatypic corals in the Indian Ocean 
is present in the Figure 2. Coral cover at Car Nicobar is now about 
5% after suffering more than 90% mortality [23]. Good coral larval 
recruitment has been reported from the Andaman Islands, while in the 
Nicobars it remains negligible. In some parts of the Nicobar Islands 
hard corals are facing competition from soft corals.

Coral Reefs Ecosystem in Tamilnadu: 
Vineeta Hoon stated that coral reefs in the Tamil Nadu coast are 

available to see with naked eye at Palk Bay near Rameshwaram and in 
the Gulf of Mannar. Palk Bay is the place separated from the gulf of 
Manner by Mandabam peninsula and Rameshwaram Island. The reef 
is centered on 9°17’N and 79°15’. There is only one fringing reef in the 
Palk bay, which lies in an east-west direction along the mainland from 
the Pamban channel at the Pamban end of the bridge to Rameshwaram 
Island. This reef is 25-30 km long, and generally less than 200 m wide; 
maximum depth is around 3 m. Visibility is poor around 1 meter and 
it is badly affected by the north east monsoon. The reef flat is relatively 
broad from Pamban channel to the southern end near Ramnad and 
narrow from Pamban to south of Rameshwaram. Diversity in the Palk 
bay reef consists of common sea grasses, sixty five species of coral 
have been recorded with a large number in the family Acroporidae. 
Turtles and Dugongs are found in the area. Squid breeding grounds 
occur near Rameshwaram [9]. In presently the nowadays reef growth 
is poor and it is not in a pristine condition since it was quarried in 
the sixties [24]. Satellite data shows that the reef flat is barren and is 
followed by sandy beach on the landward side. A small patch of reef 
fringes at the Dhanushkodi tip [25]. The Gulf of Mannar reefs on the 
other hand are developed around a chain of 21 islands that lie along 
the 140 km stretch between Tuticorin and Rameshwaram [26]. These 
islands are located between latitude 8°47’N and 9°15’N and longitude 
78°12’E and 79°14’E. A detailed account of each Island is provided by 
Krishnamurthy and Deshmukh and Venkatramani (1995). The islands 
lie at an average of about 8 km from the main land. They are a part of 
the Mannar Barrier reef which is about 140 km long and 25 km wide 
between Pamban and Tuticorin [27]. Different types of reef forms 
such as shore platform, patch, coral pinnacles and atoll type are also 
observed in the Gulf of Mannar. The islands have fringing coral reefs 
and patch reefs around them. Narrow fringing reefs are located mostly 
at a distance of 50 to 100 m from the islands. On the other hand patch 
reefs arise from depths of 2 to 9 mt and extend to 1 to 2 km in length 
with width as much as 50 meters. Reef flat is extensive in almost all 
the reefs in the Gulf of Mannar. Reef vegetation is richly distributed 
on these reefs. The total area occupied by reef and its associated 
features is 94.3 sq km. Reef flat and reef vegetation including algae 
occupies 64.9 and 13.7 sq km, respectively [28]. Visibility is affected 
by monsoons, coral mining and high sedimentation load. The reefs are 
more luxuriant and richer than the reefs of Palk bay. Presently Pillai 
presents an overview of the status of coral reefs in Mannar and the 
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Figure 1: Area Estimates of Coral Reefs in the Country (Km2) in three 
regions of Indian Ocean [28].
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Figure 2: Diversity of hermatypic corals in the Indian Ocean [28].
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species diversity [24,29-31]. His publication [29] cites the example of 
Manali Island in the Gulf of Mannar, and lucidly presents the situation 
in the gulf before the 1960’s coral mining activities and the situation 
after the mining had taken place. He feels that coral growth in the Gulf 
of Mannar will be irretrievably stunted since the bottom is sandy and 
the planulae will not be able to settle [24]. Recent underwater surveys 
conducted by Kumaraguru are more encouraging [32]. They reveal that 
there is luxuriant coral growth around the Manali Island and that the 
overall condition of the reef patches in the Gulf of Mannar is not too 
alarming.

The Impacts of Global Warming and Climate Change 
on Coral Ecosystem

The effects of the global warming has created and will probably create 
on aquatic ecosystem can be listed as increase in water temperature 
and drying of the lakes, regression of glaciers, increase in the sea level, 
degradation in coastal ecosystem, change in precipitation amounts 
and models, change in the frequency and density of extreme weather 
phenomena, change in streams, increase in the extinction of species, 
increase in the distribution areas of ailment vectors, coral bleaching, 
and coral corruption. The main impact of global warming and climate 
change will be seen on coasts and also the sea sores, the most productive 
areas of seas. Experts conducting studies on coasts have calculated that 
each rise of one cm in the sea level may cause a horizontal regression 
with a width of 1m on sandy coastal lines due to erosion [32] and sue 
to this fact the corals are unable to get sunlight. The changes in the 
sea water level will endanger the coastal habitat and species such as 
the sea turtle which uses the beaches as reproduction areas and lays 
eggs there will be unfavorably affected since their reproduction areas 
will become narrower. Mainly the associated organisms are product 
the corals from the predators and both are maintaining a symbiotic 
relationship between corals and associates, so when the symbolism is 
damage automatically the total ecosystem will damage. 

The Impacts of Global Warming and Climate Change 
on Fisheries

Water temperature comes of the first in the list of most determinant 
factors since it is essential for the reproduction of ornamentals fishes 
which was being nearby corals and the formation of an ideal living 
environment. Fish population can be tolerant of temperature changes 
in the area where it is distributed in a certain time interval. If these 
changes are within a certain temperature boundary and slow, it 
generally causes migration of fish population to other reef areas. So 
automatically the environment will come an end. Temperature takes 
important physiological phenomena such as feeding, respiration, 
osmoregulation, growth and reproduction under the control. If the 
individuals of population cannot adjust themselves according to the 
sudden and strong changes in the temperature, one or more of their 
metabolism activities may deteriorate and mass deaths may occur. 
If long term temperature increases are observed in a region, in any 
stock that is prevalent in that areas, shifting of the southern border 
of the ovulation area towards the north, changing of ovulation areas 
horizontally with any increase in the bottom water temperature, 
preference of northern latitudes as new areas of feeding and growth, 
increase in food salts and amounts with the increase in temperature 
on higher latitudes and changes in the present currents, prolongation 
of the growth period in a year, and shifting of the limit within which 
larvae may live towards northern latitudes may be observed [33]. 
Graeme Mac fadyen and Edward Allison reviewed that Countries such 

as Russia, Peru and Columbia are sensitive to climate changes due to 
their high catches and reliance on exports or high employment from 
fisheries, but their larger economies and higher human development 
indices mean they are likely to have a higher adaptive capacity to deal 
with potential impacts [34].
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