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A REVIEW ON CLIMATE CHANGE AND ITS IMPACT 

ON MARINE ECOSYSTEM 

 

DR. P. SOBHA RANI 

MSc, PhD, Lecturer in zoology, Government Degree College, Venkatagiri, Nellore 

 Dist. Andhra Pradesh 

ABSTRACT: 

The marine ecosystem is highly inter-connected through predator prey    relation. The direct impacts of 

ocean climate change have ‘knock-on’ effects through the food chain. For example, recent warmer 

conditions and associated shifts in plankton abundance and geographical distribution have led to reduced 

availability of prey fish for some sea birds, which has been strongly linked to recent poor breeding success 

and reduced survival rates of seabirds. 

 

INTRODUCTION 

Man’s expanding activities have reached a level at which their effects are global in nature. The 

atmosphere, land and ocean, as well as life forms on this planet, are clearly being disturbed. We know that some 

natural trace gases in the atmosphere, such as CO2, nitrous oxide, methane and troposphere ozone, have been 

increasing during the last century. In addition, other trace gases, notably chlorofluorocarbons [CFCs] are being 

emitted in to the atmosphere. These gases absorb and emit radiation and are thus able to influence the Earth’s 

climate. [They are collectively referred as greenhouse effect gases].  

The impacts of climate change are already being felt around the world. The most direct effects of climate 

change are on temperature and precipitation patterns. Marine air and sea surface temperatures have been 

increasing at similar rate to land air temperature. Since the 1980s the rate of rise has been about 0.2-0.6 C per 

decade. Shifts in temperature and precipitation will be a shock to fragile ecosystems which depend on specific 

climatic conditions. In the present paper the impacts of recent warmer conditions and climate change on biotic 

factors of marine ecosystem are discussed.  
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OBSERVATIONS AND DISCUSSION PLANKTON  

What is already happening? 

 A 1000- km northward shift of warmer-water plankton, has been observed. Over the past 50 years, as the 

seas have become warmer. The population of the previously dominant and important cold-water zooplankton has 

declined in biomass by 70% since the 1960s, 

 The seasonal timing of plankton production has altered in response to recent climate changes. Some 

species are occurring up to four to six weeks earlier than 20 years ago, affecting predators, including fish.  

What could happen? 

 Continued increase in sea temperature, due to climate change and associated changes such as ocean 

acidification, are likely to exert major influences on plankton abundance and geographical distributions, with 

implications for primary production and climate control.   

 

FISH  

What is already happening? 

Abundances of warm-water fish species (e.g. red mullet, John Dory, triggerfish) have increased in waters 

during recent decades, while many cold-water species have experienced declines.  

Cold –water species, such as cod and eelpout, have been shown to experience metabolic stress during 

warm years, as evidenced by slower growth rates and difficulties in supplying oxygen to body tissues.  

What could happen? 

 Climate change will have far reaching impacts on the dynamics of fish populations. 
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MARINE MAMMALS 

What is already happening? 

 The impact of climate change on marine mammals (i.e. seals and cetaceans) remains poorly understood. 

What could happen? 

 Marine mammals may suffer impacts from changes affecting the food chain that supports them. 

SEA BIRDS 

What is already happening? 

 Poor breeding success and reduced survival of sea birds in recent years have been strongly linked to 

warmer winters and changes to their fish prey populations (e.g. smaller, less- nutritious sand eels, increased snake 

pipefish abundance). 

What could happen? 

 Some species will have difficulties in adapting to changing prey availability  

 Anticipated sea-level rise and a greater number of more severe storms may reduce available breeding 

habitat for shoreline-nesting species (e.g. terns) and wash away nests. 

NON-NATIVES 

What is already happening? 

 Distributions of non-native species are currently limited by water temperature. Non-native marine 

organisms are spreading and becoming established through a combination of climate change, migration and 

human introduction. These can cause major ecological changes.  

What could happen? 

 Future temperature increases could enable more species to invade and become established, replacing 

current native species.  

INTERTIDAL SPECIES 

What is already happening? 

Some warm-water invertebrates and algae show continued increases in abundance and have extended their 

ranges. 

Cold water species (e.g. the acorn barnacle and dabber locks alga) have continued to decrease in 

abundance throughout the period 2001-2007.  

What could happen? 

 Projected changes in sea level and storms may have important indirect impacts, as more sea defenses are 

required. These act as artificial rocky shores allowing intertidal species to unnaturally extend their range.  
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 Some new species will become established, whilst others will disappear from our shores.  

 

SEABED ECOLOGY  

What is already happening? 

Climate processes influence the abundance and species composition of seabed communities, directly 

affecting the availability of food for bottom feeding fish. 

What could happen? 

Changes to sea temperature and/or food supply are likely to continue to alter the ecological structure of the 

seabed.  

COASTAL HABITATS  

What is already happening? 

Coastal habitats are being lost.  

In England, it is estimated that at least 40-100 hectares of salt marsh is being lost every year; projects are 

under way to estimate rates of loss in other regions.   

What could happen? 

 Coastal habitat loss will be accelerated by sea-level rise.  

CONCLUSION 

From the above observations it is evident that climate change impacts a drastic change on biotic factors of 

the marine ecosystem 

 

REFERENCES 

          Marine climate change impacts partnership (MCCIP), UK 

 PALNKTON 

Martin Edwards and Chris Reid 

Sir Alister Hardy Foundation for Ocean Science, The Laboratory, Citadel Hill, Plymouth, PL1 2PB.  

Mike Heath 

Fisheries Research Services Marine Laboratory, PO Box 101, 375 Victoria Road, Torry, Aberdeen, UK, 

AB11 9DB 

 

 FISH 

John K. Pinnegar 



      North Asian International Research Journal of Sciences, Engineering & I.T.  ISSN: 2454 - 7514   Vol. 2, Issue 1 January 2016 

 North Asian International research Journal consortiums www.nairjc.com 
7 

Centre for Environment,Fisheries & Aquaculture Science (Cefas), Lowestoft Laboratory, Pakefield Road, 

Lowestoft, Suffolk. NR33 0HT, UK. 

David W. Sims 

Marine Biological Association of the UK (MBA), The Laboratory, Citadel Hill, Plymouth PL1 2PB, UK. 

Mike Heath 

Fisheries Research Services (FRS), Marine Laboratory, 375 Victoria Road, Aberdeen, AB11 9DB, UK. 

 MARINE MAMMALS  

Peter G.H. Evans 

Sea Watch Foundation (SWF), Cynifryn, Abershore, Llanfaglan, Caernarfon, Gwynedd LL54 5RA.  

Ian L. Boyd 

Sea Mammal Research Unit (SMRU), Gatty Marine Laboratory, University of St Andrews, St Andrews, 

Fife KY16 8LB.  

Colin D. MacLeod 

University of Aberdeen, School of Biological Sciences (Zoology), Tillydrone Avenue, Aberdeen AB24 

3JG.  

 SEA BIRDS  

Ian Mitchell 

Seabird Colony Team Leader, Joint Nature Conservation Committee (JNCC), Dunnet House, 7 Thistle 

Place, Aberdeen AB10 1UZ. 

Morten Frederiksen 

Senior Scientific Officer, Coastal Seas Ecology Group Centre for Ecology and Hydrology (CEH), Hill of 

Brathens, Banchory, AB31 4BW. 

 NON –NATIVES  

Paul Elliott 

Aquatic Ecology Group, Department of Zoology , Cambridge University, Downing Street, Cambridge, 

CB2 1TL  

Philip C. Reid and Martin Edwards 

Sir Alister Hardy Foundation for Ocean Science, The Laboratory, Citadel Hill, Plymouth, PL1 2PB.  

Tracy McCollin 

Fisheries Research Services Marine Laboratory, PO Box 101, 375 Victoria Road, Torry, Aberdeen, UK, 

AB11 9DB  



      North Asian International Research Journal of Sciences, Engineering & I.T.  ISSN: 2454 - 7514   Vol. 2, Issue 1 January 2016 

 North Asian International research Journal consortiums www.nairjc.com 
8 

 INTERTIDAL SPECIES  

Nova Mieszkowska, Pippa Moore, Steve Hawkins 

Marine Biological Association of the UK, The Laboratory, Citadel Hill, Plymouth, PL1 2PB 

Mike Burrows 

Scottish Association of Marine Science, Dunstaffnage Marine Laboratory, Oban, Argyle 

 SEABED ECOLOGY  

C.L.J. Frid 

Professor of Marine Biology, School of Biological Sciences, University of Liverpool, Crown Street, 

Liverpool, L69 7ZB.  

D. Moore 

Fisheries Research Services, Offshore Energy Environmental Advice Group, Marine Laboratory, PO Box 

101, 375  Victoria Road, Aberdeen, AB11 9DB  Scotland. 

 COASTAL HABITATS 

Sarah Gardiner, Susan Hanson, Robert Nicholls 

University of Southampton, School of Civil Engineering and the Environment High field, Southampton, 

SO17 1BJ 

Tom Spencer, Dan Friess 

Cambridge Coastal Research Unit, University of Cambridge, Downing Place, Cambridge CB2 3EN    

 

 

 

 

 

 

 

 

 

 

 



      North Asian International Research Journal of Sciences, Engineering & I.T.  ISSN: 2454 - 7514   Vol. 2, Issue 1 January 2016 

 North Asian International research Journal consortiums www.nairjc.com 
9 

 

 

 

 

 

 

 

Publish Research Article 

 

Dear Sir/Mam, 
 

                         We invite unpublished Research Paper,Summary of Research 
      Project,Theses,Books and Book Review for publication. 
   

 
 

Address:- Dr. Ashak Hussain Malik House No-221, Gangoo Pulwama - 192301 
Jammu & Kashmir, India 

Cell: 09086405302, 09906662570, 
Ph No: 01933212815 

Email:- nairjc5@gmail.com, nairjc@nairjc.com , info@nairjc.com 
                                                           Website: www.nairjc.com 

 

 

mailto:nairjc5@gmail.com
mailto:nairjc@nairjc.com

