-

oastal
comprising of  bays,
estuaries and  marshy
are one of the

€Cco systems

areas
most diversified and productive
environments characterized by new
production contribute to a tune
of about 60 per cent of world fish
production. A series of studies
conducted in the past suggests
that such environments support
increased species diversity especially
in the tropical regions influenced
by various biological and ecological
processes. Goa (latitude 14054’-
15048'N; longitude73041’-74020°E;
, along the west coast of India
has a coastline of 104 km and a
continental shelf of 10,000 km2 with
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87 landing centres including cight
large fishery jetties in the North and
South districts and is bestowed with
diversified ecosystems (sandy, rocky,
muddy, deltaic, etc.) thus forming a
unique environment that support
rich biological diversity.

Aquatic marine living resources
subjected tobiological replenishment,
possess great potential as alternate
cheap and good-quality protein
source. In recent times, there have
been increased efforts either to
harvest these resoutces due to high
economic returns or to meet the
global food demand. The Food and
Agricultural  Organization (FAO)
in its agenda way back in 1970s
highlighted the need for exploitation

fHar.manlsmg coastal ecosystem in Goa necessarily mvolves a ﬁne balanee_'-""
between economic activities and aquatic bio-resources even as all stakeholders
are made part of the -.consematj_on efforts, writes C U RIVONKER

of marine resoutces to combat
malnutrition and hunger in certain
segments of the globe. However,
the present scenario indicates that
aquatic food has become a luxurious
item largely duc to its high demand
in European and other temperate
counttries. In fact, India is one
among majot cxporters of sea food
to Japan. Although marine resources
are biologically renewable, there has
been tremendous increase in fishing
pressure on these resources in recent
times. This demands exploitation of
these resources at sustainable level.
The feeding habits of the coastal
population, especially along Goa
demand rice and fish curry for
centuries,and have attained enormous
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importance after Goa was
projectedas a  potential
toutist attraction, especially
among the national and
foreign tourists. In view
of the ever-increasing
demands of fishery
resources, both from local
markets and expott sector,
Goa has seen a manifold
increase in the marine
fish  production during
the first three decades
after the introduction of
mechanized fishing in 1963,
The mechanized fishing
crafts and advanced fishing
gear have an obvious
advantage over their traditional
counterparts, primarily in terms of
catch per unit effort, Statistics reveal
that fish production along the Goa
coast increased by seven-fold from
1963 (17,000 mettic tonnes) to 1993
(1,21,998 metric tonnes) as a direct
consequence of mechanization and
the subsequent increase in the fishing
effort of the inland as well as coastal
(near-shore and offshore) fisheries.
Among most of the exploitable
natural resources those have faced
problem of over-exploitation, coastal
fisheties of Goa coast too, depicts
a drastic decline in fish production
during the subsequent years.The
decline in the fish yield (including
finfish, crustaceans, and molluscs)
has been attributed to a combination
of several environmental (climate
change, water quality, coastal
hypoxia, etc) and anthropogenic
factors (effluent discharge, sewage
runoff etc.).

The introduction of mechanized
fishing definitely added to fishing
effort along the Goa coast and
undoubtedly increased the overall
fish catch sevenfold over three
decades (1963-1993). Secondly, the
ever-increasing demand from both,
local and international markets has
put immense pressure on the fishery
resources that attracted private
sector and compelled to increase the
fishing effort through increase in
the number of boats operated in the
coastal stretches of Goa, ultimately
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teducing CPUE  (catch-per-unit-
effort ) and per capita income of the
fisherman community. However, the
continuous increase in the fishing
effort for limited degree of biological
replenishment through biological
processes (growth, reproduction,
larval survival, recruitment, etc.)

after sevenfold
increase in the
catch in the
initial decades of
mechanized fishing,
the yield has
declined drastically
in the last few
years

was not able to keep pace with the
increasing effort and that led to
decrease in CPUE.

A comprehensive study on the
impacts of trawling operations on
the near-shore and offshore marine
habitats along the Goa, highlight
that the benthic trawlers exploit the
abundant prawn resources through
employment of huge otter boards,
which plough the clayey or sandy
substratum for collecting the prawns
and other demersal resources found

on the surface as well as beneath

the substratum. In Goa, two types
of trawl nets are being operated for
fishing purposes namely mid-water
trawl and otter trawl, Among these,
the mid-water trawl nets are used to
exploit pelagic schooling or shoaling
species like sardines, mackerel and
seer-fishes, whereas the latter are
used to exploit demersal resources
including prawns, reef-cods,
butterfishes, croakers, silver-bellies,
catfishes and cuttlefishes.

Our observations on the trawl
catches along Goa coast reveal
that several reef-dwelling demersal
species are caught incidentally in
the trawl catches.. These organisms
are discarded back into the seawater
either in injured or dead conditions.
The capture of reef-dwelling species
indicates the probability of the
destruction of patchy coral reef
environmentoccurringalong the Goa
coast. In addition, the discarding of
the incidental by-catch back into the
water may probably lead to hypoxic
conditions and eutrophication of
the coastal waters However, there
is scanty information regarding the
probable influence of mid-water
trawl on the shoaling species.

Besides the impact of trawling
operations on the coastal
environment of Goa, various other
problems have surfaced due to the
landing of the fish catches at the fish-
landing centres. The spoiled by-catch
from the trawling operations releases
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various odoriferous
compounds, such as
ammonia, skatols, indole,
putrecene,  cadaverine,
which cause a foul smell
in the vicinity of the
fishing jetty. It contains
a high load of spoilage
bactetia, which are
potential contaminants
of quality fishes. It also
attracts flies, and forms
an  attractive breeding
ground for them, leading to poor
sanitaty conditions at the jetty and
its immediate surroundings, thus
detetiorating our ecosystem,

Further, in recent times, due to
the ever-increasing introduction of
mechanized boats, the area under
fishing by traditional methods
has drastically reduced There are
reports of social conflicts in the
states of Karnataka and Kerala due
to disputes among different users
(traditional vs mechanized) and also
indications of givingup of traditional
fishing practices in favour of the
much efficient mechanized fishing
methods for better financial returns
leading to migration of fishermen
communities for alternate resource
production of social security and
livelihood.

This suggests that the coastal
fishing  for  exploitation  of
economically important resources,
has apart from ovet-exploitation,
also exhibited negative impacts on

Although tropical marine ecos
the commercial exploitation due
indiscriminate removal of
gears has led to the de
environmental degradation.

diversification of resource
is inevitable. However, due
the exploitation of our aquatic
seems to be an amicable solutio
and management of our coastal

coastal habitats through removal of
unwanted species, socio-economic
conditions of fishermen community
and  environmental degtradation.
The Government of Goa, through
legislation, has made an attempt and
enforced several regulations on the
nature of fishing gear as well as on
the movement of fishing vessels to
conserve our biological resources,
However, effective implementation
should be done through coastal
guatds. The salient features to
conserve  our coastal resources
include restricting the mesh size for
mid-water trawls and otter trawls at
24 and 20 mm, respectively, ban on
mechanized fishing in inshore waters,
and 45-day fishing ban during the
monsoon. These regulations have
been formulated in order to facilitate
development of juvenile forms of
both finfish and shellfish before
being available for exploitation.

The present scenario related to
conservation and management of
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ystems support high biodiversity,
toincreased fishing pressure and
species by non-selective mechanised
struction of biodiversity leading to
Itis well documented that the need for
production to meet the global demand
to increased effort in
resources, sustainable harvesting
n for the long-term conservation
resources
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coastal resources appears to be much
uaresolved in spite of intervention
by the Government through a seties
of restrictions.

A latge number of NGOs and
scientists are working in this area to
find suitable answers to the problems
those are highly complex related to
fisheties and coastal processes. It is
high time that the society itself be
made a part of the system, especially
local communities, towards
restoration and conservation of
biological resources, thus assuring a
concern for our environment.

Biological conservation of our
coastal resources would demand
exploitation within the natural
limits of sustenance, referred to in
scientific literature as “Maximum
Sustainable Yield MSY).”

Dr C U Rivonker is working with the
quartmem‘ of Marine Science,
Goa University.
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