
IMPACT OF CLIMATE CHANGE ON 
MARINE FISHERIES 
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Climate change is projected to cause massive 
chan ges in the environment which are on a scale 
unprecedented in the last 1,000 years. The caus
ative factors of climate change are the greenhouse 
gases, viz., carbon dioxide, methane, ozone and 
nitrous oxide. The most confident projections on 
the fall-out of climate change are for the amou nt 
of warming and changes in precipitation. The 20th 
century is the warmest century in 1,000 years, the 
1990s the warm est decade, and 1998 and 2004 the 
warmest year s. The rela tively steady warming in 
the 20th century increased the mean temperature 
by 0.60 C. However, the projections from global 
warming models indicate that we may see nearly 
continuous warming of about 0.50 C per decade 
for every decade of this century. Thus each com
ing decade may successively add nearly as much 
warming as the entire 20th century. 

For the marine environment, the projections 
are the rise in seawater temperature, salinity and 
sea level, drop in sea surface pH, and changes in 
the current, upwelling, watermass movement, EI 
Nino and La Nina events. The Intergovernmen
tal Panel on Climate Change has warned that 
climate change would affect the distribution and 

abundance of fish species. Many fish species, for 
instance, have a narrow range of optimu m tem~ 
peratures related both to the species' basic metab
olism and the availability of food organisms that 
have their own optimum temperature ranges. The 
temper ature sen sitiveness is just a fe w degrees 
higher than those they usually experience in na
ture . A rise in temperature as small as 1°C could 
have important and rapid effects on the mortality 
of some organisms and on their geographic distri
butions. The more mobile species should be able to 
adjust their ranges over t ime, bu t less mobile and 
sedentary species may not. Depending on the spe
cies, the area it occupies may expand , shrink or he 
relocat ed with changes in oceanic conditions. Sur·1i 
distributional c:,anges would result in varying a" -~ 
novel mixes of organisms in a region, leaving spe
cies to adjust to -new predators, prey, competitors 
and parasites. 

Considering the enormity of the problem and 
the need to address the issues connected with cli
mate change and marine fi sheries including sea 
food security and livelihood, the CMFRI has taken 
up a major ICAR Network Project ent itled "Vul
nerability of Indian Marine Fisheries to Climate 
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Change". In this project, time series data on sea 
surface temperature (SST) are being gathered 
and correlated with distribut ion and catches (as 
a surrogate of abundance) of marine finfish and 
shellfish. Trends in SST during 1961-2005 col
lected from Comprehensive Ocean-Atmospheric 
Data Set (COADS) have revealed that the annual 
average smoothed SST has increased from 27.5°C 
to 27.75°C (O.05°C per decade) along the north
west coast; from 28.35'C to 28.55'C (O.04°C per 
decade) along the sou thwest coast ; Ii-om 28.300C 
to 28.75°C (0. 10°C per decade) along the southeast 
coast; and from 27.90°C to 28.2DoC (G.D6°C per de
cade) along the northeast coast ofIndia. 

The relationship between changing climatic 
fac tors and fish abundance is complicated and 
the diagnosis of the impact of climate change on 
fisheries is challenging. One of the problems in 
assessing the impact of climate chang'e on fish 
abundance/catch is the complexity of segregating 
the climate-induced changes in fish popUlations 
from other human-induced changes such as fi sh
ing. Technological advancements in fi shing have 
substantially influenced the catch and abundance 
ther eby masking the climate-induced changes. 
The records on catches are influenced by economic 
facto rs such as the relative price paid for differ
ent types of fi sh . These non-climatic factor s often 
obscure climate related trends in fish abundance/ 
catch . However, water temperature can be used as 
a basis for forecasting the distribution and abun-

dance of many species. Water temperature also can 
have a direct effect on spawning and survival of 
larvae and juveniles as well as on food availability 
and fish growth . Most studies on climate change 
and marine fisheries are on inter-year time scales) 
such as El Nino and La Nina cycles and Southern 
Oscillation Index. 

Preliminary analysis indicates that the distri
bution of fish species with more rapid turnovor 
of generations may show the most rapid demo
graphic responses to temperature changes. The 
distribution of the oil sardine Sardinella longiccps, 
fo r instance, has responded markedly to increase 
in sea temperature. With the northern latitudes 
becoming warmer, the oil sardine, which is essen 
tially a tropical species, is able to establish itself 
in the new territories and contribute to the fish
eries along the northwest and northeast coasts of 
India. 

The strategies adopted by other fi sh groups are 
also becoming evident. Some pelagic species such 
as the Indian mackerel Rastrelliger hanagurta 
show shift in the depth of distribution and ar e now 
caught by bottom trawler s. Demersal species such 
as threadfin bream Nemipterus japonicus appear 
to shift the month of peak spawning toward colder 
months off Chennai. There are also indicat ions, 
which show that copepod abundance is shi ft ing 
toward colder months off Mangalore. These find 
ings indicate that the adaptable species may be 

a ble to adjust to the immedia te 
challenge of r ise in temperature 
for a shorter or longer duration . 
On the other hand, the vulner 
able groups such as tbe corals 
are in peril. It is found that ex
tensive coral bleaching occurred 
in Gulf of MannaI' and Andam an 
and Lakshadweep Seas when 
the SST was 31°C or more in 
1998.and 2002. The intensity of 
bleaching was dir ectly related to 
the number of days the higher 
temperature prevailed. 

These initial results empha
size the need for finding answers 
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to several questions. What will be the in fluence of 
rising seawater temperature on the Bombay duck, 
whose northern boundary is landlocked? The dis
tribution and migration of oceanic tunas, which 
are influenced by thermocline, may be strongly 
influenced. The sex of sea turtles is critically de
termined by the soil temperature at which the em
bryo develops. Temperature above 280 C produces 
only females. How the turtles would adopt to this 
crisis? Will there be species succession of' phyto
plankton with the domination of temperature tol
erant species? Is the massive intrusion of puffer
fish and medusae into the Indian coastal waters in 
recent years a fall out of climate change? 

It is much more difficult to project how popula
tions will behave under radically different condi
tions. Under these conditions, fi sheries stock as
sessment, already difficult, may prove impossible. 
Fishelies management will likely become far more 
contentious because the abundance of fish popu
lations and the composition of communities will 
change in unexpected ways . 

The effects of climate change on fisheries will 
affect the fis her ies sector that is already charac
terized by stagnating catches, full utilization of 
resources, large overcapacity and conf1icts among 
fishers. The existing cr aft and gear combinations 
may have to be modifi ed due to changes in resource 
composition. Due to sea level rise and inundation, 
the coastal fishing communities will be the worst 
affected. The mean sea level (MSL) has increased 
at the rate of 0.705 mm, 1.086 mm and 3.772 mm 
per year in the Ara bian Sea, Bay of Bengal and 
Andaman Sea, respectively during 1992-2005. 

Projections on future scenarios of the impacts, 
building awareness, preparedness, and planning 
and implement ing the mitigation measures should 
start now so that the insidious changes arc antici
pated and addressed. 

Courtesy: CMFRI Newslette,; Oct-Dec. 2006 
(Prepared by Dr. E. Vivehananda.n, H eacl, 

Demersal Fisheries Division,) 
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US LOBBY MOVE STUMPS SHRIMP EXPORTERS 
Dealing a blow to shrimp exports to the USA, 

the Southern Shrimp Alliance (SSA), the original 
petitioners in the 8nti-dun1ping case, pruned its 
list of exporters for the ongoing second adminis
trative review, deleting 410 companies from India, 
Brazil, China, Ecuador, Thailand and Vietnam. Of 
the companies deleted, 17 are from India. 

The SSA's move has put the 17 domestic shrimp 
ex porters in a spot, as they face an enhanced 82.30 
per cent anti-dumping duty, making it unviable for 
them to export to the USA. 

Of the 17 companie., only 5 continue to export 
shrimp to the USA and they would be badly hurt 
with the SSA's action. These exporters had not ap
plied for the second administrative review, which 
is being conducted by the US Depar t ment of Com
merce (DoC). 

The exporters are at the receiving end, as the 
last date to apply for the review is al ready over. 
They will hence be subjected to a higher anti
dumping duty, with no recourse to the review. 

After the first review, the DoC had raised the 
anti-dumping duty for Indian and Brazilian ex
porters, even as it cut the duty for four other coun-

tries. Post-review, Indian exporters have to pay a 
slightly higher duty of 10.54 per cent from th e ear
lier 10.17 per cent. 

However, for the 17 exporters, whose names 
have been struck off the SSA's list , the anti-dump
ing duty is very high at 82.30 per cent. Besides, 
they have no recourse to the review either, as the 
last date for the same is over. 

A section of the exporters here said the planned 
and earnest move by domestic exporters to pres
ent the case before the DoC at the second admin
istrative review had upset the plans of SSA, lead
ing it to delete the names of exporters. The SSA 
had mobilised a lot of money from exporters, who 
had wished to stay away from the cumbersome re
view. 

Interestingly, the SSA's list submitted for the 
second review was the same as that presented for 
the first review. The list contained the names of 
250 domestic companies, of which only 44 compa
nies were actually engaged in business with the 
USA. The SSA had simply filed the same list that 
they had submitted for the first administrative re
view, said exporters. .... ~ 
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