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PREFACE 

T h i r t e e n  y e a r s  ago t h e  United Nat ions  Conference on t h e  Human Environment 
(Stockholm, 5-16 June 1972 ) adopted t h e  Act ion P lan-  f o r  t h e  Human Environment 
i n c l u d i n g  t h e  General  P r i n c i p l e s  f o r  Assessment and Cont ro l  of  Marine P o l l u t i o n .  I n  
t h e  l i g h t  of  t h e  r e s u l t s  o f  t h e  Stockholm Conference,  t h e  United Na t ions  General  
Assembly decided t o  e s t a b l i s h  t h e  United Na t ions  Environment Programme (UNEP) t o  
" s e r v e  a s  a f o c a l  p o i n t  f o r  environmental  a c t i o n  and co-ord ina t ion  w i t h i n  t h e  Uni ted 
Na t ions  system" (Genera l  Assembly r e s o l u t i o n  2997(XXVII) of 1 5  December 1972) .  The 
o r g a n i z a t i o n s  o f  t h e  Uni ted Na t ions  system were i n v i t e d  " t o  adop t  t h e  measures  t h a t  
may be r e q u i r e d  t o  under take  c o n c e r t e d  and co-ordinated programmes wi th  r e g a r d  t o  
i n t e r n a t i o n a l  env i ronmenta l  problems", and t h e  " in te rgovernmenta l  and 
non-governmental o r g a n i z a t i o n s  t h a t  have an i n t e r e s t  i n  t h e  f i e l d  o f  t h e  
environment" were a l s o  i n v i t e d  " t o  l e n d  t h e i r  f u l l  s u p p o r t  and c o l l a b o r a t i o n  t o  t h e  
Uni ted Na t ions  w i t h  a view t o  a c h i e v i n g  t h e  l a r g e s t  p o s s i b l e  d e g r e e  o f  co-opera t ion  
and co-ord ina t ion"  . Subsequen t ly ,  t h e  Governing Council  of  UNEP chose  "Oceans" a s  
one of  t h e  p r i o r i t y  a r e a s  i n  which i t  would f o c u s  e f f o r t s  t o  f u l f i l  its c a t a l y t i c  
and co-ordinat in r o l e .  

The Regional Seas  Programme was i n i t i a t e d  by UNEP i n  1974. A t  p r e s e n t ,  i t  " ic ludes  
e l e v e n  r e g i o n s  Ã and h a s  over  1 2 0  c o a s t a l  S t a t e s  p a r t i c i p a t i n g  i n  it .  It  is 
conceived a s  an a c t i o n - o r i e n t e d  programme having concern n o t  o n l y  f o r  t h e  
consequences  bu t  a l s o  f o r  t h e  c a u s e s  o f  env i ronmenta l  d e g r a d a t i o n  and encompassing a 
comprehensive approach t o  c o n t r o l l i r ,  env i ronmenta l  problems th rough  t h e  management 
o f  mar ine  and c o a s t a l  a r e a s .  Each r e g i o n a l  a c t i o n  p l a n  is formula ted  accord ing  t o  
t h e  needs  of  t h e  r e g i o n  a s  pe rce ived  by t h e  Governments concerned.  I t  is des igned  
t o  l i n k  assessment  o f  t h e  q u a l i t y  o f  t h e  marine  environment and t h e  c a u s e s  of its 
d e t e r i o r a t i o n  w i t h  a c t i v i t i e s  f o r  t h e  management and development o f  t h e  mar ine  and 
c o a s t a l  environment .  The a c t i o n  p l a n s  promote t h e  p a r a l l e l  development of  r e g i o n a l  
l e g a l  agreements  and o f  a c t i o n - o r i e n t e d  programme a c t i v i t i e s  -i'. 
The Regional  Seas  Programme h a s  always been recogn ized  a s  a g l o b a l  programme 
implemented through r e g i o n a l  components. I n t e r - r e g i o n a l  co-opera t ion  among t h e  
v a r i o u s  s e a  a r e a s  on common problems is an impor tan t  e lement  i n  assuming t h e  
c o m p a t i b i l i t y  o f  t h e  d i f f e r e n t  r e g i o n a l  components. 

A s  a  c o n t r i b u t i o n  t o  t h e  development of  t h e  Act ion P lan  f o r  t h e  South Asian Seas  
r e g i o n  suppor ted  by UNEP i n  t h e  framework of  t h e  Regional  Seas  Programme i n  t h e  
I n d i a n  Ocean r e g i o n ,  t h e  I n t e r n a t i o n a l  Union f o r  Conserva t ion  of  Nature  and N a t u r a l  
Resources  ( IUCN) , i n  co-opera t ion  wi th  UNEP h a s  p repared  t h i s  document. 

T h i s  document rev iews  p a s t  and on-going c o n s e r v a t i o n  a c t i v i t i e s  r e l e v a n t  t o  t h e  
South Asian Seas  r e g i o n  a t  t h e  r e g i o n a l  and n a t i o n a l  l e v e l s ;  i d e n t i f i e s  p r i o r i t y  
c o n c e r n s  of  t h e  Governments b o r d e r i n g  t h e  r e g i o n ;  and c o n t a i n s  recommendations f o r  
i n t e r r e g i o n a l  and r e g i o n a l  p r o j e c t s  t o  be under taken  t o  a d d r e s s  t h e s e  concerns .  The 
a s s i s t a n c e  o f  a c o n s u l t a n t ,  C.R.C.  Sheppard, i n  t h e  p r e p a r a t i o n  of  t h i s  document is 
g r a t e f u l l y  acknowledged. In  a d d i t i o n ,  t h e  s e c t i o n s  d e a l i n g  w i t h  f i s h e r y  a s p e c t s  o f  
c o n s e r v a t i o n  have been compiled and e d i t e d  by t h e  T r o p i c a l  Marine Research U n i t ,  
U n i v e r s i t y  o f  York, Grea t  B r i t a i n .  

l/ Medi terranean,  Kuwait Act ion P lan  r e g i o n ,  West and C e n t r a l  A f r i c a ,  Wider - 
Caribbean,  Eas t  Asian Seas ,  South-East P a c i f i c ,  South-West P a c i f i c ,  Red Sea and 
Gulf o f  Aden, E a s t e r n  A f r i c a  and South-West A t l a n t i c .  

2/ UNEP: Achievements and planned development o f  UNEPts Regional  Seas  Programme and - 
comparable programmes sponsored by o t h e r  bod ies .  UNEP Regiona l  Seas  Repor t s  and 
S t u d i e s  No. 1. UNEP, 1982. 



Page 

CONSERVATION AND MANAGEMENT ACTIVITIES 

Open sea 
=P sea 
Soft bottom habitats 
Mangroves 
Seagrasses 
Rodcy substrates and shores 
Coral reefs 
Pelagic and demersal fisheries 
Shrimp fisheries 
Other crustaceans 

. Marine manroals 
Turtles 
Birds 
Other resource =species 

CONCLUSIONS AND q T I O N S  

Priority concerns 
Recanmendations for action 



AREA COWERED 

The South Asian Seas region (Region 11) is comprised of the marine and 
coastal environments of Bangladesh, India, the Maldives, Pakistan, and Sr i  
Lanka. I t  was designated a s  a region t o  be included i n  t h e  Regional Seas 
Programms i n  May 1983. 

The northern Indian Ocean is divided by India into two mrphological l y  
similar halves: the Arabian Sea and Bay of Bengal. Both have areas of broad 
continental shelf which dips sharply t o  depths of 3000 m. the deep p la ins  
of both a r e  r e l a t i v e l y  f e a t u r e l e s s  a p a r t  from the  cones of t h e  Indus and 
Ganges. neither parts support islands beyond the continental shelf ,  although 
i n  t h e  e a s t  of the  Bay of Bengal t h e  Andamans and Nicobars a r i s e  from a 
submerged muntain chain which follows a southwards extension of the shelf 
(Couper, 1983; Pathmara jah, 1982). 

The major c o r a l  i s l a n d  fea tu re  i n  the Cen t ra l  Indian Ocean is the  
Laccadive - Chagos r idge  which supports c o r a l  a t 0 1  1s along most of i t s  
length t o  7Â south. 

Other major highs i n  the Indian Ocean are  the Carlsberg Ridge and the 
Central Indian Ridge which are  both w e s t  of the Laccadive-Chagos Ridge, and 
t he  Ninety East Ridge i n  t h e  southeast.  None support i s l a n d s  o r  reach 
within 500 m. of t h e  surface. 

The dominant off  shore sediments of t h e  Indian Ocean a r e  calcareous,  
w i t h  terrigenous sediments on the continental shelves and intruding in to  the 
Bay of Bengal. Large but. isolated patches of pelagic and si l iceous clays 
exis t  i n  the southeast. 

CLIMATE 

The climate varies great ly both seasonally and according t o  location i n  
this large region. In general it is dominated by the mnsoonal seasons and 
af f ected by cyclones. 

In the beginning of the year the intertropical  convergence zone (ITCZ) 
lies south of the equator. in  the south, the southeast trades blow, while 
in  the north the northeast monsoon is f u l l y  developed, tut is dry over mch 
of the Indian Ocean, i n  the second quarter, the ITCZ mves north reaching 
southern India i n  l a t e  April. The southeast trades occupy the whole of the 
southern ocean, while i n  the north rain systems become frequent i n  the Bay 
of Bengal and southeast Arabian Sea and a few develop into cyclones. i n  the 
third quarter the southwest monsoon holds sway over the Arabian Sea, India 
and the  Bay of Bengal where mean wind speeds and r a i n f a l l  reach t h e i r  
maximum, in  the southern ocean, the southeast trades reach a mean speed of 
9 m/sec - the worlds mst vigorous tradewinds. i n  the fourth quarter, winds 
change t o  nor theas te r ly  over  t h e  north, t h e  tradewinds i n  the  south 
diminish, and the  ITCZ migrates south again. t h e  southwest monsoon 
diminishes but  the re  is sti l l  heavy r a i n f a l l  i n  p a r t s  such a s  t h e  Bay of 
Bengal where cyclones develop (Couper, 1983; Pathmarajah, 1982). 



Tropical storms and cyclones have a major importance to shallow marine 
ecosystems. in general, cyclones of the Indian Ocean track northwest and 
southwest out of the equatorial region between 5% and 5% where cyclones do 
not occur. The southwest Indian Ocean experiences the most frequent number, 
but land is relatively sparse in this part of the ocean. Their peak 
frequency is in January. The northern Indian Ocean has fewer cyclones, but 
many wore reach populous areas. These have bimodal distribution with peaks 
in May and November. 

OCEANOGRAPHY 

Some major currents are seasonal and the northern parts are controlled 
by monsoons. The west flowing South Equatorial Current in the southern 
Indian Ocean, however, exists a1 1 year. Where this is deflected by the 
African mainland, the northward Somali Current flows during the northern 
summer, while in the winter, the Equatorial Counter Current flows east. 
North of the equator, seasonal reversals follow the wonsoons. In winter, 
the Indian NE Monsoon Current flows westwards, whi le in the summer the 
Indian SW Monsoon Current flows eastwards. The Arabian Sea and the Bay of 
Bengal have smaller scale and rather irreqular circulations of their own 
which result in part from monsoonal currents, these too change seasonally. 

Deep currents appear more straightforward. From principal water 
sources in the Antarctic region, at least two northerly streams flow up both 
sides of the Indian Ocean. Both are deflected back towards the central 
Indian Ocean near or north of the equator. In the case of the western 
stream, this deflection occurs off Somalia and the Arabian peninsula where 
important, nutrient richupwellingoccurs. The upwellings account for the 
major productivity of the Indian Ocean (Fagoonee, 1983). 

Throughout the year, surface tenperatures vary between 25-30Â°c In the 
extreme north of the Bay of Bengal and the Arabian Sea, and in the 
Mascarenes, temperatures fall below 30O~ seasonally. Off many of the 
oceanic islands in particular, thernoclines may exist shallower than 50 m., 
below which temperatures may drop 24O~. 

Three anphidromic points occur in the Indian Ocean, one in the southern 
Arabian Sea and the other two south of the region of concern. Throughout 
the oceanic islands, tidal ranges are usually 2 m. or less, and are similar 
in southern India and Sri Lanka. North of the latter, tidal ranges increase 
gradually to 5 m. in the northern reaches of the ocean, and in the 
macrotidal Gulf of Kutch tidal ranges reach 6 m. and generate tidal currents 
of 2.5 m/sec. The Bay of Bengal has semi-diurnal tides, while those in much 
of the rest of the region are mixed. 

Surface salinity shows a clear gradient from greatest in the west and 
in the Arabian Sea, to lowest in the east and the Bay of Bengal. Although 
values fluctuate slightly seasonally, the highest values in the Arabian Sea 
are 36-37 ppt. while the lowest in the Bay of Bengal are less than 33 ppt. 
Locally, such as near the mouths of the Indus, Ganges and Irrawaddy, values 
are depressed further over wider areas. 



-TION AND MANAGEMENT ACTIVITIES 

Several UN bodies and their subdivisions, as well as independent bodies 
such as the International Union for the Conservation of Nature and Natural 
Resources (IUCN) have been involved in aspects of the South Asian Seas 
region and adjoining waters. The following section identifies most of the 

m revelant programmes and notes the areas in which they have contributed. 

From 1959-1965 the area was the subject of the International Indian 
Ocean Expedition, which was initiated by the Scientific Committee of Ocean 
Research (SCDR) but which involved several agencies, including the newly 
formed Intergovernmental Oceanographic Commission (IOC). Since then, 
however, this part of the Indian Ocean has not been the subject of any co- 
ordinated resource management programme (UNEP, 1982) although several of the 
countries within it, notably India, have extensive marine science 
programmes. 

In 1981, a meeting of Ministers was held in Sri Lanka to initiate the 
South Asia Co-operative Environmental Programme (SACEP). It included all 
the nations later forming the South Asian Seas region. SA,CEP1s objectives 
included the protection and development of the marine and coastal 
environment of the countries concerned. 

The 1972 Stockholm Conference defined Earthwatch (the global 
environmental assessment programme) as one of the three basic components of 
the Action Plan for the Human Environment. The Global Environmental 
Monitoring System (GEMS) is one of the four components of Earthwatch and the 
"assessment of the state of ocean pollution and its impact on marine 
ecosystems" was adopted as GEMS' task by the Governing Council of UNEP. The 
implementation of GEMS is seen by UNEP as a joint undertaking of the 
relevant UN bodies. The monitoring of the quality of the marine environment 
as a component of GEMS is now implemented through the UMEP Oceans and 
Coastal Areas Programme. The latter was developed by IMEP in the framework 
of its mandate within the UN system to serve as a focal point for 
environmental act ion regarding the marine environment. 

A Joint Group of Experts on Marine Pollution (GESAMP) involving the UN 
bodies was established in 1969. Today this body provides advice relating to 
scientific aspects of marine pollution and prepares reviews of the state of 
marine pollution and indentifies problem areas requiring attention 
(UNEP,1982). The first global report on the health of the oceans involving 
the UN bodies, was prepared by GESAMP and completed in 1981, and definitions 
of marine pollution as developed by GESAMP are incorporated into the 
Regional Seas Programmes. 

Two important conventions relevant to the South Asian Seas region 
involve pollution from ships; these are MARPOL, which in 1973 extended an 
earlier oi 1 pollution convention to include all types of pollution from 
ships, and a protocol which updates MARPOL, adopted in 1978 on Tanker Safety 
and Pollution Prevention. 

The South Asian Seas region was established by UNEP Governing Council 
decision 11/7 in 1983 and includes the marine and coastal areas of 
Bangladesh, India, the Maldives, Pakistan and Sri Lanka. The precise 
geographical coverage of the region has not yet been defined. In March 1984 
a meeting of national focal points was held at which time it was decided 
that as an initial step, national reports discussing the environmental 
condition of each of the countries involved in the region should be 
prepared. In this respect, the South Asian Seas Region has not yet reached 



the point of development of any of the other regional programmes in the 
Indian Ocean area. The task currently in hand for the South Asian Seas 
region is preparation of the country reports for each participating nation. 
When these are ready, they will be consolidated into an overview of the 
region's environmental status and used as a basis for the drafting of a 
regional action plan ("Siren", 1984). 

The Division of Marine Sciences of the United National Educational 
Cultural and Scientific Organisat ion (UNESCO) has also been responsible for 
aiding several aspects of marine and coastal science in the region. Several 
projects are being carried out through the Coastal Marine Project (COWL?). 
The Core Project is aimed at promoting research and training on the main 
aspects of coastal systems with emphasis on ecological structure and 
function, interaction of coastal systems with others, and with the 
relationship of coastal systems with the ocean. The Core Project also 
collaborates with the International Association for Biological Oceanography 
(IABO) in the collection and evaluation of traditional knowledge and 
practices in coastal systems in order to incorporate thisknowledge into 
research and managemsnt (UNESCO, 1984). 

The Division of Marine Sciences of s also initiated a major 
gramme of research an on coastal habitats and 
1984). Its regional have created a group of 
nagers within the re have laid a basis for 

effective management and sustained utilization of natural resources, in 
eves. There are also plans to involve the Con 

concerned with advanced training on assessment of 
human induced d o coral reefs, and to convene a 
discuss coral taxonomy and future training as a follow 
Coral Taxmoiry workshop held in 1984. 

A UNESCO/IABO volume entitled Seagrass Research Methods is in 
preparation for publication in 1985. This re ng realisation 
of the importance of this habitat, and will ar volumes for 
coral reefs and mangroves. 

is aimed at reinforcing the efforts and 
up a base of scientific knowledge to be 
of coastal syst = The focus of this is 

Regional, and at present concentrates on ove and coral reef ecosystems. 
A Regional Mangrove Project has been established as a means of disseminating 
information on this ecosystem. 

UNESCO has also assisted in the preparation of a set of proposals for 
conservation, management and resource planning for the Republic of the 
Maldives (Kenchinqton, 1983). Reco tions were made to help ensure that 
the development of the country does not adversely af f ect its rich marine 
resources. 

IUCN, too, has sponsored several projects in this region. In 
conjunction with UNEP, a meeting was convened in 1979 which led to the 
establishment of the Indian Ocean Cetacean Sanctuary. This has led in turn a 

to a W/IUCN programme on Indian Ocean cetacean research, focusing on the 
sperm whale. 

Bangladesh, India, Pakistan and Sri Lanka are all signatories of the 
World Heritage Convention, a1 though no natural sites are currently 
inscribed. 

India and Pakistan are both parties to the Convention on Wetlands of 



International Importance (Ramsar Convention). India has two sites, one of 
which (Chilka) is a coastal lake. Pakistan has nine sites, none of which 
are coastal. However, under the Convention the parties have some obligation 
to conserve all wetland habitats. The provincial government of Sind is 
implementing a development scheme: "Research and Development of Wetland 
Wildlife Sanctuaries" for five years with a budget of Rs 2.765 million. 
This includes the Indus delta. In India, a working group was set up in 1983 
at a national levelto prepare a report on wetlands. 

Bangladesh, India, Pakistan and Sri Lanka all have national committees 
in connection with UNESCO's Man in the Biosphere (MAB) Programme. However, 
while Pakistan and Sri Lanka have biospere reserves, none are coastal. 

In India and Pakistan especially, WWF/IUCN are funding research into 
turtles, notably at Hawkes Bay and Sandspit. 

In northeast India and Bangladesh, conservation activities haveIUCN has 
concentrated on the Sundarbans area with its vast mangrove and wildlife 
resources. Projects by IUCN include one on the royal Bengal tiger 
(Hendrichs, 1972) and on a management plan for the whole coastal region of 
the Sundarbans (IUCN, 1983). V rious reserves in both countries in the f Sundarbans total nearly 3,000 Km . 

In India, IUCN is also providing advisory input into the develqpnasnt of 
an Indian National Conservation Strategy which includes consideration of 
marine resources, and has cooperated with UNEP and the government of India 
on a land use survey of the Nicobars and Andamans. In the latter, special 
note was made of the rich inshore waters and suggestions were made for their 
conservation. 

In Sri Lanka, IUCM has carried out a study on the status of the dugonq 
and identified replenishment areas for the very depleted remaining 
populations. It has also provided advisory input into the Mahaweli 
Environment Project which includes strengthening of management in one of the 
country's coastal protected areas. 

Recent volumes by IUCN with relevance to the coastal and marine 
environment of the South Asian Seas Region include the proceedings of the 
World Congress on Natural Parks (McNeely and Millar, 1984). In addition, 
the Conservation Development Centre (CDC) section of IUCN is preparing a 
series of National Conservation Strategies for several countries of the 
Indian Ocean region. 



RESOURCES, HABITATS AND SPECIES 

OPEN SEA 

Character 

Except near land, productivity is relatively low in the Indian Ocean. 
In the central and nutrient poor parts of the Ocean, average planktonic 
productivity is <150 mg C/sq m/d which rises to 250-500 nq ~ / s q  m/d on the 
limestone plateaux and to over 500 mg c/m2/d on much of the continental 
shelf. Zooplanirton abundance in the south is <50 rng/m3 which rises to 200 
mg/m in the north. Only on the west Ind'an continental shelf is this 3 exceeded, where values approach 500 mq/m (Couper, 1983). However, on 
average the tropical Indian Ocean is not less productive than the other two 
tropical oceans (Fagoonee, 1983). 

Occurrence and Extent -- 
Open seas are the most extensive habitat in the region in terms of 

total area, although its diversity and goductivity are lower than the 
coastal habitats. Most of this the continental she 1 ves 
of the mainland and island groups. 

Censervational status 

conservation achievenien been the establi 
Indian le Sanctuary which was a to in 1979 and 
from 20-130% but which does not include s south of 55O~. 

and economic value -- 
The major economic value of the open sea in the South Asian Seas 

region comes from lagic fisheries (see sections 9 & 10). 

Oil industry - 
contains the World's busiest oil tanker traffic. From 

the Arabian Sea, one route passes east across the southern tip of India and 
Sri Lanka to the Far East and Japan, while the other passes within a 
relatively short distance of many of the island groups of the western 
Indian Ocean. It is estimated that 33,440 tonnes/year of oil are discharged 
into the open sea of the western Indian Ocean, including much of the South 
Asian Seas Region. Sightings of oil at sea are most numerous along the 
major shipping lanes noted, namely along the southern part of the Bay of 
Bengal and in the Arabian Sea; further from the continent sightings are 
generally negligible. 

Most of the countries do not have oilfields of their own and the 
island nations in particular do not have satisfactory oil spill control 
measures (Ferrari, 1983). 

In the open sea, a massive oi 1 spill is probably the most important 



single pollution threat. Several international sets of regulations exist, 
but many of the nations have not ratified them despite the chronic oi 1 
pollution of the region. Ferrari (1983) recommends that top priority for 
this problem is necessary if a ne jor disaster is to be avoided. 

Targeted Exploitation 

The major fishery in this, as in other tropical open dcean 
environments, is for tuna. Taiwanese, Korean and Japanese boats fish for 
tuna by longline, whilst French and Spanish purse seiners have recently 
opened a large tuna seine fishery. Detailed statistics from these fisheries 
are being recorded nationally, but are not easily available. 

Pelagic fisheries over the continental shelf are discussed in more 
detail elsewhere, partly because it is difficult to separate pelagic and 
demersal fisheries in this region. Fish taken by coastal states in open 
water pelagic fisheries over the continental shelf include a variety of 
clupeoids, carangids and scombroids, using seiners and longliners. Closer 
to the shore, the species and fishing techniques diversify, and it becomes 
more difficult to distinguish between demersal and pelagic fisheries. 
Despite current trends, the vast majority of the catch is still in coastal 
waters. 

Incidental Exploitation 

It is not clear to what extent tuna school under Stenella in this 
region, but if this (toes occur, some incidental capture 02 small cetaceans 
seems inevitable. Si vasubramanian (1966) has reported harrassmnt of tuna 
longliners by killer whalers (Orcinus - orca) and false killer whales 
(Pseudorca crassidens). Again, although not yet recorded, incidental 
capture on a longline, particularly of the smaller Pseudorca, would seem 
likely. Another animal suffering from incidental capture to any extent 
is the oceanic leatherback turtle (Dennochel s coriacea), but there are no 
definite records of this (Grocntorid&+ 

Human Impact -- 
The major human impacts to the open seas comes from oil and offshore 

fishing, both of which are described above. 

Management and Conservation - 
Activity in this direction relates principally to fisheries, including 

the capture of marine mammals. However, management and conservation 
legislation is much less than that for coastal and inshore waters. 

Concerns and Recommendations - 
Most of the open sea habitat lies beyond territorial limits. For this 

reason, international agreement, which include countries with fishing 
fleets from outside the region, are necessary for effective conservation 
measures. Monitoring methods, including that for oil, which are currently 
employed in coastal waters, should also be extended to offshore areas. 
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DEEP SFA 

Character 

Benthic biomass an most of the seabed beyond the continental shelves 
averages 0.1-1 g C/m , with a part' cularly low area in the southeast of the 3 region where values are <0.05 gC/m on the plateaux and continental shelve 31 but deeper than the photic zone, benthic biomass rises to up to 10 g~/m , 
especially in the northern parts. 

Occurrence and Extent -- 
Deep sea areas occur throughout the region, where over 75% of the 

seabed lies deeper than 200m. 

Conservational Status 

No areas of deep seabed appear to be specifically protected. 

Hunan and -- economic value. 

The Indian Ocean Sea bed has extensive areas of metal rich sediments 
and polymstalic nodules. 

Targeted Exploitation. 

region - 
Gjosaeter quchi (1980) found that ic fish. off western 

India had a biomass of between 3 and 13 mi 1 lion tomes, with trawl catch 
rates of 2 - 5 tons per hour. Aqain, the small size of the fish, and the 
fact that some of them are  unusable due to high wax ester contents, has 
prevented the development of this fishery. 

The Indian Government has undertaken extensive surveys for 
lie nodules, to assess the feasibility of deep s mining. 

Efo extensive human impact to this habitat is known. fisheries are 
at present limited in extent, and deep mining for minerals is not yet 
developed. 

Management - and Conservation 

There appear to be no management and conservation activities specific 
to deep sea areas. 



Concerns and Recommendat ions - 
While exploitation of deep sea resources are limited, there is little 

concern for this habitat. Development of fisheries and mineral 
exploitation, however, are likely to require increased measures for 
minimising harmful impact. 



SOFT BOTTCM HABITATS 

Character 

Two categories of soft substrate are abundant: firstly generally fine 
particled, muddy and largely terriqenous substrates found off the shores of 
the countries bordering the north of the South Asian Seas region, and 
secondly the generally coarser, calcareous sediments found off the oceanic 
islands and in atoll lagoons. Both types occur in sheltered and exposed 
environments, often in close proximity, where environmental gradients may be 
marked, such as in the northern Bay of Bengal and in atoll lagoons. 

Occurrence and extent - 
Extensive calcareous soft substrate areas are enclosed by coral reefs. 

These are most abundant in the lagoons of the atoll groups, notably those 
of the laccadive - Chaqos chain, but important areas of similar substrates 
occur behind fringing reefs of the high islands of the region. 

Calcareous sediments associated with reefs are graded according to 
their overall exposure. The coarsest sediments near reefs are generally 
associated with exposed conditions while finer silts occur in very protected 
lagoons, in deep water and occasionally in shallow water on landward sides 
of reef flats; the biota of the sediments varies greatly according to grain 
size, although human exploitation of calcareous sediments involves a wide 
range of grain sizes. 

The finer s 

invertebrates, 

interstitial fauna, especial lluscs, som 
the green alga Haiimeda 

the least se 

Censervational status -- 
Soft substrate habitats occur widely in m y  protected areas. This is 

often an incidental result of the protection of various species such as 
dugonq, birds, and m ant invertebrates, and is not usually 
in recognition of the sic value. However, the protection 
afforded to soft substrate habitat is often extensive; e les include vast 
muddy areas in the Sundabans, both east and west coasts of India, including 
the Gulf of Kutch, areas of the Indus delta, and in Sri Lanka, Dutch and 
Portugal Bays off Wilpattu National Park, and coastal bays of Yola. 

Targeted Exploitation 

Soft bottom habitats support trawl and more traditional bag net 
fisheries for a variety of species. The major fishery is for prawns 
(especially penaeids), for which there is an important export market, but in 



this fishery as in the others of the region, more than one group is 
exploited. Near the coast, beach seines and gill nets are also used for a 
variety of species. 

In general juvenile prawns are taken in lagoons and estuaries, whilst 
adult prawns move further offshore. In the Gulf of Mannar at least, where 
there is an extensive shallow soft bottom zone, juvenile shrimps are also 
taken with a variety of gears. 

Although shrimps and prawns may be the main targeted groups, other 
species are also taken. Krishnapillai (1982) studied the trawler landings 
at Sassoon Dock in Bombay. 53% of the catch was a mixture of penaeid 
shrimps and sciaenids. Of the vessels landing at the dock, 50% were 
trawlers, 42% Do1 (Bag) nets, with the rest gill netters and hock and line 
boats . 

In recent years, trawling has 'become more important and has opened up 
fisheries in slightly deeper soft bottom areas. Vinci (1982) found that off 
western India, between 75 and 179 metres, Nemipteridae (threadfin breams) 
form the dominant portion of the finfish biomass, and they are also 
important on the east coast. Presumably catches of these species will 
continue to increase as trawling does. 

Targeted Exploitation 

Coastal lagoons and estuaries are important throughout this area for 
shrimp fisheries and, more recently, aquaculture development. Juvenile 
shrimps are mst often associated with brackish water environments, which 
support extensive shriirp fisheries. Kao (1983) describes a typical fishery 
for the little Ginger shrimp, Metapenaeus kutchensis, in the Little Rann of 
Kutch, a lagoon on the West Indian Coast. About 2770 fishermen with 307 
boats and 1620 nets were involved in this fishery in 1980. In the Little 
Rann of Kutch Hilsa is also caught during the wettest part of the year 
(July) when the salinity is lew. Throughout the region the salinity of such 
areas of water determines the peaks of abundance of shrimp. 

Incidental Exploitation 

Most important are incidental captures of snail cetaceans and turtles, 
both of which are taken in considerable numbers by trawls, gill nets and 
even beach seines. These are further discussed in later sections. 

Direct /habitat destruct ion 

In India dredging of calcareous sands=is common. Sands are dredged for 
conversion into lime for the buildinq industries, and in the Gulf of Mannar 
especially, "challi" which is the rubble of Acropora formosa, is - extensively collected. this industry is coupled with that of quarrying the 
solid limestone of the reef itself, and the total effect of bath is locally 
severe. Where entire reefs have been reiroved, other sediment systems which 
are usually of terrigenous origin take their place and these are relatively 
unproductive in biological terns. 

Management and conservation - 
The nanagemsnt and conservation of the soft substrate habitats largely 



derives from the protection measures given to notable fauna and flora within 
them rather than from direct concern for the habitat itself. Management of 
mangroves, seagrasses, dugong, birds and economic invertebrates, such as 
crustaceans, results in some protection to the habitat. Examples of more 
direct management and control of exploitation are seen in areas where 
calcareous substrates are excavated industrially, such as in the Gulf of 
Kutch and southern India. 

Concerns and recommendations - 
The relatively inconspicuous nature of soft substrate habitats compared 

with, for example, mangroves and coral reefs, has resulted in a lower 
priority for their effective management and a lesser recognition of their 
economic and biological importance. Greater controls over their extraction 
are required to safeguard their biological wealth and that of adjacent 
habitats and pollution monitoring programmes should include this habitat as 
well as mangroves and coral reefs. 



MANGROVES 

Character 

In the South Asian Seas Region, mangrove development is very varied. It 
ranges from massive in the Bay of Bengal area where the qangetic delta and 
sundarbans has over 500,000 ha of tidal forest, and is extensive in Pakistan 
and Western India where the Indus delta supports 250,000 ha (Snedaker, 
1984). The Andamans and Nicobars have very good stands of mangroves. 
Mangrove is less developed in Sri Ianka and is patchy, thinly developed or 
absent in the island nations and groups of the Indian Ocean. 

Occurence and extent -- 
In the northern Bay of Bengal, the southern Gangetic delta borders both 

India and Bangladesh. This area, the Sundarbans, is dominated by 
Avicennia, Excoecaria, Phoenix, Sonneratia and 
and contains the 
severely reduced. Extensive coastal areas of eastern Bangladesh between 
Chittagong and Cox's Bazzar are also tidally flooded, and mangroves border 
estuaries throughout this region. However, these are more typical of 
Malaysian forests than of India (Snedaker, 1984). More open parts of this 
coastline are oonroanly fringed by Casurina and dune vegetation (Macintosh, 
1982). Mangroves are also ex msive in the Andaman and Nicobar Islands, 
where they have been amongst the least disturbed. Although the development 
of mangroves in the Bay of Bengal is the greatest in the region, diversity 
is less than in the peak Malayan-Indonesian region. on the east coast of 
India, mangrove stands continue to be important to the southern tip 
(Stoddart, 1973). 

In the northern Arabian Sea, the Indus river delta extends from Karachi 
for &ut 200 tan to the Indian border. Mangroves are also extensive here, 
dominated by Avicennia officinalis often in pure stands but with occasional 
trees of Cer - Western India, mangroves are found in 
the estuarine systems of Kerala, Mandovi and Zuari, and in the Gulfs of 
Cairibay and Kutch. Those of the latter are reputed to be the best examples 
of mangrove on the west coast of India where, amongst a total of about 20 
genera (Untawale, 1984), the main species are Avicennia marina, 
mucronata, Cer iops candolema and Avicennia alba (Chavan, 1 - 
dominant floral components further south on the west coast of India are 

- Rhizophora, ~vice&ia, Bruguiera, Sonnerat ia, Excoecaria, Ae iceras 
Lamit~era~ Salimrnia, Sueda, Acrostichum and -thus (mtawai- 

Towards the south of India and Sri Lanka, mangrove diversity and 
abundance declines, in part because of the reduced tidal range which falls 
from macrotidal in the north, to a range of less than 1 m in Sri Lanka. in 
some parts, such as near Bombay and Mandapam, mangroves are largely replaced 
by salt marsh communities. most of the estuaries have a relatively thin 
fringe of mangroves, mainly Rhizophora, Avicennia, Bruguiera and 
Sonneratia. Rhizophora is the dominant genus on rocky parts, while 
Avicennia dominates on sandy areas. In several areas mangroves are still 
well developed although many areas have been greatly reduced in recent 
years. 



Conservational status 

The most important protected mangrove areas are the Sundabans in the 
northern Bay of Bengal. In B gladesh, two wildlife sactuaries and a 

3 an propose one total over 400 km , while in India a national park of over 
2,500 km all afford protection to the mangroves. In India, a number of 
other parks and reserves include mangroves which are af forded at least 
nominal protection In Pakistan important protected areas include mangroves 
of the Indus delta. In the Andamans, eight parks and reserves include 
coastal areas where mangroves are abundant. 

Human and economic value. -- 
An important value of mangroves lies in their provision of a habitat 

-for several commercial food species such as penaeid prawns which depend upon 
them during part of their post larval stage. Commercial shrimp production 
relates directly to mangrove area (Linden & Jernelov, 1980). Because of 
disturbance to mangroves in India and Sri Lanka, such fisheries are 
endangered in those countries (Salm, 1975). In Bangladesh, although one 
eighth of the country is covered by mangroves, one third of the population 
is dependant on them for their income (Linden & Jernelov, 1980). 

Mangroves also make an important contribution to coastal productivity 
wherever they occur. Their direct organic contribution is amongst the 
highest of any coastal ecosystem, and they support a correspondingly high 
secondary production. Also they stabilize mud flats on which mats of 
nitrogen fixing organisms thrive, and thus increase further the organic 
richness of the coastal zone (Chapman, 1976). Their removal in large areas 
such as Bangladesh may be the principal cause of repeated catastrophic 
flooding (Linden & Jernelov, 1980). 

Mangroves are also a valuable source of timber in northern parts of the 
region in particular, as firewood throughout the area and as fodder in 
several parts, especially Pakistan, India and Sri Lanka. However, in many 
of these sites exploitation has exceeded the ability of mangroves to 
recuperate, with resultant degradation of the resource. This is severe in 
many areas especially Sri Lanka, where mangrove stands are being or have 
already been, completely destroyed. 

Targeted exploitation 

Blasco (1977) outlines the ecoloqy, botany and forestry of mangroves in 
the Indian Sub-continent. The total cover by mangals (mangrove formations) 
in India and Bangladesh has been estimated at more than 900,000 ha. Of this 
600,000 ha occurs in Bangladesh, and 200,000 ha occurs in West Bengal, 
contiguous areas representing one of the mst important regions of mangal in 
the world. Blasco's estimate of the area of mangal in India is 356,500 ha, 
roughly half the official estimate (Sidhu 1963 cited in Blasco 1977), as 
much of the 'official' mangal area may be devoid of any plant cover. Blasco 
states that even this estimate may be fairly high in view of "the present 
very rapid regressive evolution encountered in certain regions", citing the 
destruction of halophytic vegetation around Bombay. Only the very robust 
species remain in any secondary formations, and a number of plant species 
have already become rare, notably Rhizophora species, or have disappeared, 

such as P and Heritiera fomes. On the eastern coast, mangals are managed - 
by the orestry department, and, where they are managed, mangroves are 
clear-felled every 16 years in the Gangetic Delta, or over 20 years 
elsewhere. In the northwest region mangals were under the jurisdiction of 



the Director of Marine Products until 1955. Due to the lack of wood and 
green fodder in this region, much of this vegetation has been destroyed or 
degraded into discontinuous thickets of Avicennia marina. 

Indian mangals are no longer used for tannin production taut have always 
been used in a number of other ways by coastal people, and fishermen in 
particular. Without any control, they have harvested the wood for firewood, 
plants and posts, boat-building, floats for nets, thatch material, and 
even for making toys. Even now a lot of bark is used to make an extract in 
which nets may be soaked to make them rigid and resistant to seawater. 
Honey is also derived from mangals, the flowers of Avicennia officianalis 
are chewed with betel, and one or two species produce edible leaves and 
fruits. 

Incidental Exploitation 

Throughout the sub-continent there is destruction of mangroves due to 
human activity, so that in some areas mangroves may be on their way to 
extinction. Two important aspects of this destruction should be noted. 
Firstly, mangal ecosystems are important nursery grounds for shrimps and 
prawns and for some fish species, and for the food species of other fish. 
The importance of India's shrimp and prawn fisheries have been noted, so 
that from a commercial viewpoint, destruction of mangal areas cannot be 
regarded with equanimity. As yet there seems to have been little study of 
the effects of mangal destruction on fishing interests in India or 
Bangladesh. Destruction of mangal areas results more than in the loss of an 
economically viable fishery however, as not only are valuable protective 
habitats for juvenile fish and crustacea lost, taut also there is a loss of 
nutrient input into the coastal zone by way of leaf fall. Leaf fall is said 
to be the main constituent of detritus, which supports a large population of 
detritivores and their predators. This source of production is said to be 
much more important than that derived from phytoplankton, so that its loss 
must have an important effect on production in the area, including 
commercially important species. 

The second aspect of mangal destruction lies in its effect on non- 
commercial animal species. The mangal 'Sunderban' forests of Bengal are 
home to the rare royal Bengal tigers, and throughout the region estuarine 
crocodiles are illegally exploited and suffer from destruction of their 
habitat. 

Oil mllution/waste discharae/sedim~nt.ation 

Mangroves are particularly susceptible to pollution by oil because of 
their intertidal location and because of their characteristic root 
respiratory systems, which are easi ly blocked. Sedimentation caused by 
dredging or terrestrial run-off also causes marked distributional changes in 
mangroves in the region It is generally assumed that wastes accumulate in 
mangrove stands with deleterious consequences to the mangroves themselves 
and to their associated biota and productivity. 

Direct/habitat destruction 

In mst areas there has been considerable disturbance and clearing of 
mangroves, including the massive and relatively inaccessible stands of the 
Bay of Bengal where total destruction has occurred over large areas 
(Mukher jee & Tiwari, 1984). The Sundarbans mangrove ecosystem has been 
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Character 

Little information is available on the extent of seagrass beds in 
the northern parts of the Indian Ocean. There are no extensive beds off 
Hawkes Bay and Sandspit in Pakistan, despite the fact that turtles nest in 
these areas (Salm, 1975). Seagrasses also do not appear to be particularly 
important in the Gulf of Kutch or Gulf of Cambay (WWF, undated). Much of 
the coast of western India is very exposed and turbid, and for these reasons 
may lack significant expanses of seagrass. However, extensive beds are 
found in southern India where exposure is lower, and from many of the 
numerous estuaries and embayments of Sri Lanka. 

Occurrence and extent. -- 
In the Gulf of Mannar in southern India, there are very large seagrass 

beds which used to support large dugong herds which have now, for the great 
part, disappeared (Salm, 1975). Possibly the most extensive areas are found 
in the straits between India and Sri Lanka and along the north and western 
coasts of the latter, where the principal species are Thalassodendron 
ciliatum and Halodule sp. Dugong still graze in these beds in reduced 
numbers. 

Seagrasses are abundant in parts of many of the high island groups, 
notably the Andanens and Nicobars. They are generally less abundant and less 
diverse on the coral atoll groups (den Hartog, 1970; Aleem, 1984). 

Seagrass beds are have not been reported from Lakshadweep, but two 
species occur in the Maldives: Thalassia hemprichii and Thalassodendron 
ciliatum (Boudhon, 1981). 

Conservational status 

Seagrasses usually have not figured highly in any Indian Ocean nation's 
priorities for habitat protection. Unlike coral reefs, conspicuous and 
commercial species and mangroves, they have never been the principal reason 
for creating a protected area in the countries of the South Asian regions. 

Human and economic value -- 
Together with reefs and mangroves, seagrasses provide areas of ve 2 high primary productivity with standing stocks of up to several kg/m 

(Aleem, 1984). In conuron with the other important benthic habitats of the 
region they also support rich secondary production and have numerous 
secondary species associated uniquely with them. In some parts of the 
region such as Sri Lanka, seagrasses provide the largest part of the marine 
primary production and cover an area which is far in excess of that covered 
by mangroves and coral reefs (see maps in Salm, 1975). Although no 
estimates have been made for the South Asian Seas region, estimates 
elsewhere suggest that the economic value to be obtained from seagrass beds 
can be $86 000 per acre (Thorhaug, 1983). 



Targeted Exploitation ---- 
Seagrasses themelves are nor. exploited, but seagrass habitats provide 

food and shalter f o r  sane C U U E E ~ L ~ C ~ ~  rip2Cieb5 iiotci^ily shrimps. Manissexi 
(1982) describes t.he shrimp Sishery i n  the Gul f  of Mannar over a sandy 
substrate covered i n  marine q a s s  and algae. In this area the three fathom 
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ROCKY SUBSTRATES AfcID SHORES 

Occurrence and extent -- 
The coast of Pakistan west of the Indus Delta comprises rocky cliffs 

interspersed with both pocket and wide, sandy beaches, river outlets, 
lagoons, sand dunes and tidal mud flats (Eisma, 1982). Some mangrove also 
occurs, -but this habitat occurs mainly in and east of the Indus Delta. The - 
region is tectonically active with continuous, large scale uplift. Large 
amounts of sediments are discharged by all of the rivers, such that deltaic 
parts of the shoreline prograde by an average of 10-25 m/year. 

India has six types of coastline (Ahmad, 1982): barrier less shore of 
emergent aspect between the Ganges and Godavari, much of which is also 
strongly prograding; emergent shore with offshore bars between Krishna and 
Cape Conorin; rocky submergent shore in Kamataka and Maharashtra; marshy 
lowland shore in the Cambay region; the coqmmd shore in the Kerala region, 
and parts of Kathiawar which have an off shore coast of bars and a landward 
shore of lagoons. 

Altogether, beaches occupy about 55% of the Indian shore (Ahmad, 1982) 
and occur most extensively on the low eastern and Kerala coasts. 
Supra1 ittoral vegetation varies greatly according to the marked rainfall 
gradients. Where rainfall is less than 700 mm/year in the northwest there 
is xerophytic bush grading into complete desert shorelines in the far 
northwest. Where there is about 1000 mm/year rainfall there is either 
tropical, dry evergreen scrub flora or, as in the southern tip of India, 
tropical, dry, deciduous vegetation On the east coast where rainfall is 
greater than 1000 mm/year, tropical, mist deciduous vegetation exists. On 
the east coast this grades into mangrove as the Ganges area is approached, 
and mangrove shorelines dominate in Bangladesh. 

The Andamns and Nicobars have rocky and sandy shorelines, though nuch 
of it is fringed by coral reef. Vegetation is tropical rain forest down to 
the shore (Abroad, 1982). 

The Lakshadweep and Maldive islands are all coral atolls with shores 
entirely fringed by reef. In their intertidal regions two main shorelines 
are found to leeward of reefs: coral sand and limestone beachrock. In 
sheltered areas sediments may be extremely fine, and mangroves can occur. 
Embayments with brackish water, or Barachois, provide a fourth but minor 
coastal enviranmant on coral atolls. 

Conservational status 

Pocky shores are included in numerous protected areas but usually only 
as an incidental result of the protection of other elements. 

Human and economic value -- - 
Use of these marine habitats varies greatly between countries. Scenic 

shores and a sandy shallow sublittoral are important assets in tourist 
industries, and are recognised as such in several countries of the region. 
Tourism may co-exist along shorelines in nany of the countries. 
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exploitation 

Rocky substrates are mostly unsuitable for sophisticated fishing 
s such as trawling, 

such as hand-lining, tra 
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This fishery 
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Management and conservation activities - -  - 
No detai 1s are available on management and conservation activities 

cifically to r coral rock, discuss 
the next section). 

~irect /habitat destruct ion 

Construction at the shoreline including seawalls, jetties and land 
reclamation can affect the patterns of sediment transport sufficiently to 
change the nature of the coastal environment. In the Maldives the 
construction of walls and piers have had adverse local effects. In several 
island nations in particular, the removal of shoreline materials (sand, 
corals) for local industrial use has led to chronic erosion of shorelines 
and disruption to both their natural biological and scenic (tourist) 
resources (UNEP, 1983a). Losses resulting from this include increased 
erosion of coastal infrastructure such as roads. 

Widescale removal .of valuable shore arid beach resources occurs in most 
countries of the South Asian Seas region. In addition to the quarrying of 
materials for the building industry and removal of mangroves for access and 
for the creation of fish farms cited earlier, there are also numerous 
examples of s being drained to plant palms. 

Concurrently with excavation of shore and sublittoral habitat, land 
reclamation causes localised, but sometimes fairly extensive destruct ion. 
In addition to direct blanketing of the area being filled, the sedimentation 
which is invariably increased can affect a much wider area of sublittoral 
habitat. Three probably few major coastal developments in the region which 
have not involved reclamation to some degree (UNEP, 1983a). Important 
wetlands in the deltas of eastern India are also being damaged by 



reclamation (WWF, undated). 

Industrial and agricu ltural wastes and run off which af fect all 
adjacent marine habitats have been identified from several parts of India. 
In the Gulf of Cambay, whose mangroves are largely destroyed, there is 
substantial industrial pollution which threatens other marine habitats in 
the large inshore and estuarine areas (WWF, undated). 
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in Palk Bay); Maldives <I80 species; Chaqos 200 species. Reefs in the 
Nicobars and Andaman islands could have about 220 species in common with 
their adjacent, Asian mainland (UNESCO, 1984). The separate group of corals 
characteristic of the Western Indian Ocean are not known in the South Asian 
Seas region. The large brain coral Ctenel la chagius is endemic to the 
Chagos group (Sheppard et all 1984). -- 

Conservational status 

There are very few pr tected areas of reef in this region. In the Gul 9 3 of Kutch, an area of 162km is marked as a marine national park with 455km 
as marine sanctuary (Chavan, 1983). In the Gulf of Mannar, Krusadi Island 
and its reefs have been singled out as being of exceptional biological 
interest, and are included in the area designated as India's 1st Marine 
National Park (Salm, 1981). In Sri Lanka there is little formal protection 
for reefs, although in the southwest tip of the island there is the rocky 
islets sanctuary of 1.5ha. 

Human and economic value -- - 
In the case of the Maldives and Lakshadweep, whose sole'substance is 

coral reef and islands derived from them, the importance of coral reefs is 
immeasurably great. Not only are they the foundation of the islands 
themselves, but they are the major source of food for many of the island 
societies. Elsewhere, reefs have an economic value as a source of 
limestone, though over-exploitation of this is causing extensive degradation 
(see later paragraphs). Coral reefs and their associated sandy shorelines 
are an important source of revenue from the tokist industry. 

Targeted exploitation 

Coral reefs provide food fish such as groupers, snappers, wrasses, 
rabbitfish and jacks, as well as a wide variety of fish for the omamantal 
fish trade (Salm 1979). There are few studies of reef fisheries in the 
Indo-Pacific in general (Munro 1982), and most of the fishing methods are 
the same as for rocky substrates. 

In the past, large exports of coral from India, Sri Lanka and the 
Maldives has taken place (Wells, 1981). Perhaps a more immediately 
important form of reef exploitation is the highly destructive practice of 
using coral for producing lime. Large areas of reef in Sri Lanka have been 
destroyed as the coral is broken up and burned to make lime for whitewash 
and cement. 

Incidental exploitation 

The predominance of small scale labour intensive fisheries in reef 
areas once again helps to reduce the likelihood of accidental capture of 
nan-target species. However some species of small cetacean, such as Sousa, 
and some turtles, notably Eretmochelys imbricata are known to be associated 
with reefs, and as such are at least available for incidental capture, 
although no specific records of this have been located. Hawksbi 11 and Green 
turtles are in fact harvested throughout Sri Lanka. 
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these activit ies and frora i.nl3rid deforestation. 

In the G u l f  of K ~ t c h ,  dredging of sand for the cement industry has 
caused increased ~urbidity, and ?he direct re 
corals which are used " 3 3  a source material for piasterb b s  caused 
marked deterioratim of the coral resfs (Chavan, 1983). 
decisions have "been taken to prohibi': further lnd~strial de - 
marine par":oeJ% 

--- 
alone, 30 boats remove an a m  

From Mulli, Talaivi and Vali islands the estimated removal amounts to a 
strip of reef 1m wide x 1m deep x 250m long each day. 

Minicoy atoll in southern shadweep has suffered severe di e 
over the last decade. On the r flats, excavation of rock for g 
has been extensive, and has resulted in alteration of the shoreline and 
erosion of the land. The main entrance to Minicoy wa 

the harbour department, with the dredgings 
lagoon. The effect of this was to greatly increase sedimentation, resulting 
in a high coral mrtality. Since 1980 numsrous Acanthaster planci caused 
massive deterioration, particularly in the lagoon. In some areas, the 
deposition of 0.5m of sediment in the last few years as a result of dredging 
and blasting has buried the corals, while in others the corals remain 
visible but have been killed. Pillai (1981) presents a dismal catalogue of 
the mortality, which is summarised by his estimate that 75% of all the coral 
in the lagoon of Minicoy was killed in the early 1980's or late 19708s, and 
that recolonisation by new corals appears at present to be negligible. The 
dead corals are both disintegrating and overgrown with algae. Along with 
the demise of the corals, the fish and invertebrate life has also 
disappeared. Pillai (1981) attributes the mass mrtality to three factors: 
human interference causing siltation (caused by dredging and blasting): over 
exploitation; and to a lesser extent, predation by Acanthaster plan& 

No data are available for the northern atolls of Lakshadweep. However, 
Pi 1 lai (1981) states that the natural appearance of several of the northern 
atolls has also been changed in a similar way. 



In Sri Lanka, there has been marked degredation in recent years, for 
several reasons. Most of the existing information on reefs of Sri Lanka 
relates to their rapid deterioration in the face of mining for lime, 
dynamiting for fish, tourist pressure, aquarium fish collection and not 
least by Crown of Thorns starfish. Pigeon Island, 16km from 'kincomalee in 
the east coast, used to have some of the richest shallow water corals, and 
is a bird sanctuary. Today, however tourist activity has almost destroyed 
the protecting fringing reef. This has been caused by boats crashing onto 
the reef to unload visitors, who then trample the corals. However, this 
area is new the subject of a reef survey with a view to conserving it (UNEP, 
1984). Monsoon storms are also indicated in the damage to these reefs to 
an unspecified degree. 

The collection of coral reef fish is also evidently substantial in Sri 
Lanka, since 56% of all foreign exchange earned by the export of fish 
products comes from the aquarium trade. The trade itself is notoriously 
wasteful since the majority of fish die in transit thus necessitating 
substantial over collection. In addition, dynamiting is used as a fishing 
technique in some areas (Salm, 1979). As a consequence of these activities, 
the reef and marine life of much of Sri Lanka has deteriorated markedly over 
the last decade, a fact recognised by the leading nature conservation 
organisations (Hoffmann, 1983). 

In the Maldives a population of over 150 000 is distributed over all of 
the main atolls, with concentrations in the central region of North Male, 
and in the Tiladummati/~iladuimnadulu group in the north, most are dependent 
on agriculture and fisheries, although tourism has become well developed on 
the two Male atolls and others close by. Tourist facilities are located on 
islands which in most cases are devoted to that activity only. In North 
Male Atoll where the majority of visitors stay, many of the islands 
caicerned are lagoonal islands. 

In the process of making the islands more attractive, much of the 
natural vegetation has been cleared from the coral islands used for holidays 
and leaf litter is regularly removed. The result in several islands is that 
a canopy of coconut palms covers plain coral sand (with a mixture of 
additional ornamental plants). Water is also drawn extensively from wells, 
which after dry periods at least, becomes sulphurous and saline even from 
the middle of the islands when the water lens drops. There is thus 
considerable impact to these small islands from tourism in the form of a 
break in the organic and nutrient recycling process, and in alteration to 
the water table. Here to, reef quarrying for building materials is carried 
out. In the long term, therefore, such islands may deteriorate from the 
tourist pressure. At present, however, there is no observed degradation of 
the reefs, either on the seaward slopes or around lagoonal knolls and 
islands, which remain in excellent condition. Recently, management measures 
have been proposed for the reefs of the Maldives, following a visit by 
UNESCO (Kenchington, 1984). 

Existing management 

In several of the countries whose reefs are deteriorating or being 
physically removed, there is inadequate or even no mechanism for:'reef 
protection. In some others, mechanisms exist but enforcement is weak. only 
in the remote atoll groups of the central Indian Ocean and in parts of the 
Nicobars and Andamans is there at present no cause for concern in general 
terms. In India, financial constraints are also held to be a major 
limitation to establishing conservation measures and marine parks. 



In S r i  Lanka, simple t^ra-.t: ion er s u e s  that muy of the destructive 
practices continue ( S s h  WT-i). the main i nstruiient for 

which is revised and updated Eron c.i-me to time. It lates and 
estab3 ishes a series of p - o t e c t ~ d  areas which include na reserves, 
sanctuaries, strict nature reserve2 and buffer zones. The country also has 
a Coast Conservation Act *1981) to protect the coast from s erosion and to 
ensure planniq of developments w - i t ' h i r i  the coastal zone km off shore to 
300m inland). R l s o  there i s  s yrqosed action p l an  developed by James 
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emoval of :orsil ceefs  is, iiow?,jsr, already extensive. Penalties for 
violations are ofte , 19831, while at 
l e v e l  customs ?nd i iate needs qovem the use to whiz% n a t u r a l  re 
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PELAGIC AMD DEMERSAL FISHERIES 

Character 

The exploitation of inshore species is primarily artisanal or small- 
scale, using a wide range of gear types and crafts. The availability of the 
various exploited species varies seasonally and is different from each 
species group. As a result, artisanal fishermen often do not specialise on 
one particular fisheries, and use different fishing gears according to 
season (Kurien & Willman, 1982). Because of the small-scale nature of the 
fishery, demersal and pelagic catch data are usually not we1 1 separated. 
Only among the mechanized boats is it sometimes possible to distinguish 
these two categories. 

The fishing fleets throughout the area are dominated by traditional and 
nan-mechanized crafts. For exasple, in Sri Lanka (1979) there were 13,500 
nan-mechanized vessels, which represented about 68% of the total fleet and 
fished 30% of the inshore catch; another 3,800 17.5 ft motorized boats, 
accounting for 30% of the catch. The bigger 3.5 ton boats were numbered at 
25,000, taking another 30% of the inshore catch, and the remaining 10% was 
brought by the local seine fishery (Anon., 1980a). 

In India, complete figures for non-mechanized teats are not available 
but in 1981 they accounted on average for 90% of the fishing fleet. There 
were at that date 19,013 mechanized vessels in India, mainly concentrated in 
Maharashtra, Kerala, Gu jarat, Tamil Nadu and Karnataka (Anon., 1984a). 

However, all governments of this area are new giving priority in their 
policies to increasing mschanization of their fleets. In general, they aim 
at developing their offshore sector and also at replacing or adapting the 
traditional crafts. The input of new techniques, such as gill nets made of 
synthetic fibres, to the traditional sector, contribues to an increased 
production, at least in Sri Lanka (Anon., 1977). The effect of this 
increase in effort on the exploited stock is not known, but it is likely 
that it will be mainly directed to the inshore 20 -3CJkm strip, where nost of 
the fisheries are still concentrated. 

Status 

The total marine catch in India has stabilized in the last ten years 
to between 1.4 and 1.6 million metric tons (MT). For most species groups 
recorded (FAO, 1983), the levels of catches are more or less stationary, 
except for - Hilsa-like shads, decreasing after a peak in 1978, Bombay-duck, 
congers and threadfins, also decreasing, and for the Indian oil-sardine, 
carangids, butterfishes, scombroids and wolf herring where a slight 
increasing trend is found. The orientation is now toward development of 
deep sea and offshore fishing in the FEZ where new potentials, especially 
for tuna purse-seining, are being found. 

An acoustic survey off Cape Cornorin and in the Gulf of Mannar gives an 
estimated average standing stock of 624,000t1 composed mainly of pelagic 
species (Anon., 1980b). The Stolephorus (anchovies) stock amounted to 82% 
of this total. On the east coast, the annual potential yield for pelagic 
resources is estimated around 670,000t. Estimates of potential yield from 
the demersal fisheries for areas up to 40 fathoms vary between 143,000 t and 
420, OOOt, depending on the regions surveyed. For the Wadge Bank area and 
the part of Pedro Bank now under the Indian EEZ, the potential demersal 
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8.4 to 16.0 tons per square mile (Anon., 1980~) .  

Human and economic value -- 
In S r i  Lanka, 

valued at US$ 

In India, the total act fisheries sector, 
d inland, was 

50% of +hat 

According to a 1967/68 survey ( on., 1978), there were a 



marine fishermen's households and 42,000 active marine fishermen in the five 
marine districts of Bangladesh. Of the total, 72% were located in the 
Chittagonq district. Fish production was valued in 1978 at $16.11 million 
althcuqh no figure was provided for the marine fraction of it (Anon 1979a). 
In the Maldives, fishing brings aimst 40% of foreign exchange earnings, and 
it is estimated that more than 45% of the working population is employed in 
the industry (Fish. New Int., Oct. 1982). 
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In Pakistan, skip jack and kawakawa are the main species found. The 
catches of kawakawa have decreased in the past ten years to 5677 MT in 1982, 
almost equal led by the skip jack (Anon., 1984b). No breakdown of catch by 
gear is available. a1 production in the Maldives has declined from 
58,900 tons (1971) to om (1978). In Sri Lanka, the production had 
been increasing until 197 t has now stabilized around 15 - 18,000 tons 
(FAO, 1983). 

The present annual production of the Sri an tuna fisheries (30- 
35,000 MT) constitutes 2.5-20% of the total catch (Joseph, 1984). 
Smaller tuna species and young stages of larger ones are found mainly 

in India are the f 
threadfins, which were tch level in 1981 
(FAO, 1983). 

e demersal fisheries, especially in the trawling sector, is most 
argeted at shrimp. However, fish caught as a by-catch represents 
0% of the catch i ubasinghe, 1982). is subject is 

information is a loitation of 
due to the diffi smal 1-scale 
the practice of at sea in th 
.the larger trawlers (Silas et al., 1984). -- 

Waste 

In India, the Kalu River, discharging on the Arabian Sea, is the most 
of industries 

1974, the water 
which used to 
itself is used 

for disposal of sewage. Other coastal rivers also receive a high pollution 
load from industrial discharges. In the Hooghly River, West Bengal, the 



ton, fish eggs and larvae, and benthos, is very low, 
although industrial pollution is dissipated by the tidal action. 

Existing management p l i q  

In Sri Lanka, the 1984-89 plan of the Ministry of Fisheries is to 
increase the total annual catch to 300,000 t. For doing so, it has three 
priorities (Fish. News Int., June 1984). 

1) Help the deep-sea fishery with more private participation, by 
improving the training faci lities, providing subsidies for the 
purchase of deep-sea vessels, and encouraging joint ventures wi 
incentives; 

2) Overhaul the marketing sector and its strategies; and 

3) Support coastal fisheries by the introduction of new technology 
for improving vessel designs and catching me 

Anonq policies already existing, is a ban on, the use of explosives for 
fishing purposes, and the interdiction for mechanized boats to operate in 
certain coastal waters where artisanal fishermen have en traditionally 
fishing. No licences are at the moment being issued for foreign fishing 
vessels in national waters (Anon., 1980b). 

In India, general order stipulate that the area inshore of 5km from the 
coast is reserved for the non-mechanized sector; between 5 to 10km, the 
small mechanized boats can operate; operation of the larger commercial 
vessels is per 

more efficient 

ladesh there is at present no r lation protecting the small 
ies (Anon., i980b). The area w in 12 miles of the coast is 

exclusiv6 to national ts; two vessels have recently 
in the Bay of Bengal on of Â£shor protection duties (Fish. News Int. Feb. 
1984) . 

In Pakistan the government's priorities since 1981 have centered on 
mechanizing the fishing fleet. It is also of expanding - 
Karachi harbour and financial help 
from the EEC and the surveys of the 
200m belt of inshor 982 (Fish. News 
Int., December 1984). 

Priority concerns 

Stock conditions, levels of fishing effort and catch rates of shoaling 
pelagic species require special attention because these species tend to be 
sensitive both to environmental conditions and to fishing mortality. 
Excessive effort has in several pelagic fisheries around the world (e.g. 
Peruvian anchovetta, California sardine) has been Â£0 lowed by a rapid 
collapse of the recruitment and a virtual extermination of the stock. 
Information gathering would require collaboration between various countries, 



as it i s  not known if pelagic fishes in different waters constitute a single . 
stock or several. 

Because of indirect  indications of s t  reduction of some of the 
commercially i tant species (for 1 conservation 
regulations mi re is in general very l i t t l e  or 
absence of stock e effects 
effort is needed, where most 

Careful management is 

Priority reco ti 

i t s  application. 



Character 

The major development of mechanization in India and the region as a 
whole, took place in the 1950's when shrimp trawling was introduced. 
Trawling is increasingly practiced in most areas, and mechanization is 
slowly replacing or being adapt to the traditional fishing crafts (Silas 
et al., 1984). In general, most of the shrimp exploitation occurs on in 
7- 

inshore and brackish water areas. More effort has recently been put into 
exploration and possible exploitation of other species of shrimp in deep 
water (over 200m) and development of shrimp farming. Since the shrimp 
production represents a high proportion of marine export products, increased 
attention is also being given to improvements in the processing industry, 
including better quality control. 

resource is exploit using a wide range of gear. Trawlers 
fish in coastal waters as well as offshore. mailer motorized or non- 

ne nets, scoop nets, and drift nets. Shore 
areas, and in certain brackish 

re juvenile prawns are tr 
at low tide and harvested w by filtration. The 

vesting season concentrate , while trawlers 
from October to May or year round in the case of the bigger ones (Joseph, 
1971). 

sh penaeid shri 
, while trawling 
(Fish. News Int., 

t of Karachi in the province of Sind, where the canneries 

Status 

In India, the landings of shrimp increased rapidly to a peak of 
in 1975: thereafter a d d trend was observed to actual values 

t coast provinces 
n the latter, the 

of suitable brackish water 
). However the ext 

transformat i the natural shrimp 
of many species. 

ft 

The likelihood of shrimp stock depletion is a problem shared by the 
whole area. In a, a survey conducted R.V. Dr Fridtjof Nansen in 
1978 indicated commercial size of pr ns has declined. There is 
also concern o xcessive capture of juvenile prawns (Anon., 1980). 

Surveys are now being done to assess the potential of deep sea prawn 
stocks. One work reported by Joseph (1971) found 3,000 km of trawlable 



grounds off Kerala with an estimated standing stock of 3,500 t of prawns, 
which made up 50% of the catch. Deep sea shrimp have also been found along 
the lower east coast, the coast of Orissa, and on the west coast off Goa, 
Kerwar and Ratnagiri. In general potentially good fishing grounds for 
demersal fishes and shrinps exist along the continental shelf edge and the 
upper continental slope. Joint ventures with foreign companies for deep sea 
shrinp fishing is new encouraged by India, Pakistan and Sri Lanka. 

Human and economic value -- 
In the whole South Asian Seas region, shrimp production is aimed mstly 

at export, these having a high value on international markets. In India, 
the 1979/1980 export of shrimps (in frozen, canned and dried state) was 

llion and to 51,318 tons. It accounted for 85% 
t of mari ts, and about 3.5% of total exports. 
es also support a processing industry mainly in the 

provinces of Kerala, Kanataka and Tamil Nadu. In 1980, there were 322 
freezing plants 69 in rural industries. The t figures are not 
known (Anon., 1983b). 

a for 1983 anounted to US$25.6 million, 25% 
Int., 1984). Shrimps account for 75% of this 

In Pakistan, 9,O of shrimps are rted annually, and account for 
85% of the total e product expo Japan is the major market, 

Shrimp export from Bangladesh is valued at US$51.25 million in 1982/83, 
an increase from $38.7 million in 1980/81. Japan is the main i 
Forty shrimp processing lants exist in the country. 

Targeted exploitation 

India's shrimp fishing fleet, according to a 1974 - 79 census, is 
comprised of 106,480 nan-mechanized St P ilt 
beats), averaging a yearly catch of ,000 zed 
boats (motorized indigenous crafts, Dan boats, Pablo boats, trawlers) 
including about 100 large steel trawlers, averaging 153,057 tons per year 
(Anon., 1983b). This division between mechanised and non-mechanised sectors 
exemplifies the fisheries in the whole area. 

A trawler shrimp catch will usually yield a low proportion of shrimp 
compared to its by-catch; the mean proportion of bycatch is around 80%. 

comprise nost of the and frozen prawn exports. There 
are about species of penaeid s on the west coast of India. 
According to Joseph (1971) Penaeus indicus and P. monodon (large prawns) 
accounted for 11% of the tch. ~etapenaeu-s, M. monoceros 
and M. brevicornis (medium prawns), about 26%, and ~Tdobsoni, 
~ara@eop-stylifera, and Solenocera indica (small prawnsr about 54%. 
However, these proportions might have changed since then in favour of the 
larger groups due to the growing importance of the offshore sector. There 
are also wide variations according to the habitat exploited. For example in 
south-east India, Penaeus semisulcatus (green king prawn) dominates the 
commercial catches (Manisseri, 1982). 



ings in India a have stabi liz 
and were respectively 175,746 MT (metric tons) and 7180 MT in 1981. 
Pakistan has increased its catch from 21,746 MT in 1976 to 30,000 MT in 
1981. (FAO, 1983). In Bangladesh the 1983 harvest from pond areas of 
coastal districts amounted to 10,000t8 which put the total landings for the 
year at 125,000t. The per acre production in shrimp farms is about 50kg/yr; 
it is planned to double this product ion over the next 5 years by keeping the 
predatory fish out and using fertilizers (Fish. News Int., January 1984). 

Incidental exploitation 

Around 80% of the shrimp trawler catch consists of a large variety of 
fish, with the cies rarely exceeding 20% of the total. In Sri 
Lanka, it is ma ed of small fish of low economic value, mainly 
silver bellies; only 10 to 25% of -catch is used commercially 
(Subasinghe, 1982). In Mannar, two fi plants use 3-4 tons/day. The 
rest of the catch is salted and sun-dried thus dependent on weather 
conditions. 

In India, only a negligible quantity is discarded, except when the 
shrimp catches of small trawlers are heavy, and for the small number of 
large Gulf of Mexico type trawlers, where most of the by-catch is discarded 
at sea. The following are average species compositions as found by trawling 
surveys: 31% perches, 21% sciaenids, 14% silvefbellies, 4.5% each of 
elasmobranchs, ee 1 s, ribbonfishes, crustaceans and cephalopods, 3% each 
flatfishes, catfishes and lizard fishes, occasional white fish, pornfret, 
barracudas, dorabs, thread fins and carangids, 25% other species (Silas et 
al., 1984). However, this composition varies tremendously; for example, - 
cephalopods can account for up to 70% of the by-catch on the west coast of 
India, (James, 1982) and pornfrets are very c o m n  around 

Waste discharge 

Estuaries are used as nursery grounds for many species of shrimps, and 
are also areas of high human density and industrial development. Large- 
scale domestic and industrial discharges can cause considerable damage to 
the habitat in general and especially to the natural stocks of shrimps. The 
effects on their populations is little known. 

Direct destruction 

Large-scale conversion of brackish-water habitats for agricultural 
purposes affects the distribution the juvenile shrinps by reducing the total 
area of nursery grounds. This is presently happening in Vembanad Lake in 
Kerala State where a barrier has been built across the lake as part of a 
salt water extrusion project (Silas -- et al., 1984). Changes in the salinity 
are also likely to be detrimental to the juvenile stages and some inshore 
species of prawns. 

Existing management policy 

The Indian Government has recently announced new concessions to assist 
the trawling industry, especially in relation to improving conditions for 
fishing equipment (Fish. News Int. 1985) In Andhra Pradesh on the Bay of 
Bengal. the strategy of the government is to gradually transform brackish 
water areas into shrimp and fish farms. In the province of Kerala, the 



paddy-field prawn fishery is allwed 
middle of April, perhaps mre in the 
1971). 

Policies in the shrim fisheries 

to operate from middle of November to 
interest of rice cultivation (Joseph, 

follow the qeneral lines mentioned in 
the previous section (pelagic and deroersal fisheries). 

Priority concerns 

A clash of interest 
sector has been showing up, a recent 5 
in Kerala for the total ban of lers along the state's coast 
during the shrinp spawning season (Fish. News Int., Aug. 1984). 

An important concern is er data to document the 
apparent depleti es in catch and in size of 
the animals, sex ratio, etc. (Fish. News Int., Aug. 1984). 

Priority re ti 

dealt with by local authorities and 
international pr , primarily through 
funding. 

Information on the us Is selecting shrimps from by- 
catch in trawl nets should Trial of such'devices would 
enable an evaluation of it 



OTHER CRU s 

Character 

Fisheries for crustaceans other than shrimp are, at present, rather 
small and of little economic importance except in the case of lobsters. 
Many species of crabs and stomtopods (Scylla) are found in brackish-water 
habitats, such as mangrove forests, seagrass beds and lagoons, a 1 though 
marine species also exist. Lobsters live on rocky 'bottoms in coastal areas, 
and some deep-sea populations have teen indicated by surveys. 

Status 

A spiny lobster (Panulirus spp.) fishery exists in Sri Lanka and along 
the south-east coast of India, especially at Tuticorin, Madras and Mandapam. 
There are indications that these populations are presently being heavily 
exploited or over-exploited, and that a good percentage of the catch 
consists of juvenile lobsters (Joseph, 1971; Anon., 1982). The crab fishery 
is gaining importance along the east coast of India. The crab and lobster 
catches account for 4.6% of the total marine catches on the east coast of 
India, and about 3% in Sri Lanka (FAO, 1983). 

Human and economic value -- 
Lobster fishery is mainly directed at the export market. In Sri Lanka, 

4 8 0 ~ ~  of frozen lobster was sold on the international market in 1982 at a 
value of BS 33.4 million, which is about 4% of the total value of marine 
products exports (Econ. Review, June 1983). 

Targeted exploitation 

The main lobster species are Panulirus homarus, P. ornatus and P. 
versicolor. In the ~anda~am area of India, estimatesofpopulation size 
have been calculated at 2.6 tons, and the rate of exploitation is evaluated 
at 22.7% (Anon. 1980~). 

Lobsters are caught by traps, pots, hooks and gill nets; they are also 
taken in seine and trawl nets. The main fishinq season is from November to 
April (Joseph, 1971). The main crab species caught are Portunus pelagica, 
P. sanguinolentus and Scylla serrata (Anon., 1980~). - 

In 1971 there was one processing unit in India (Calicut) which 
processes crab meat for export (Joseph, 1971). 

Existing management policy 

In Sri Lanka, there are regulations relating to lobster fishing; there 
has been a size limit regulation for spiny lobster since 1973; lobster 
fishing is probited in an area off the coast of Colombo which has been 
overfished (Anon., 1977). No information is available for the other 
countries. 



Priority concerns. 

The shallow water lobster fishery is easily vulnerable to over- 
exploitation. loitation of deep sea populations is an alternative in 
terms of exports, but the shallow water species will remain an attractive 
source of income for local fishermen. 

Priority recommendations 

Regulation enforcement in this fishery is difficult to realize, but a 
further effort should be made by local authorities. A survey should be 
conducted to assess the potential of offshore crustacean resources. 



HE 

Character 

At least 25 species are known to exist in or around this area, and the 
number may in fact exceed 30 

Status 

Of the baleen whales, fin, blue, minke, sei, Bryde's and humpback are 
all thought to inhabit waters of this region. The populations of all these 
species are depleted throughout the world, especially fin blue and 
humpbacks. Of the other species found here, sperm whales may be depleted 
too, after decades of hunting in the Southern Indian Ocean and Antarctic 
waters. The Indian Ocean having been declared a reserve, all of these 
species could new be increasing in number. 

ler toothed whales, at least 5 
se waters, but these deep water 

in coastal waters, and as a consequence only a very few records are 
available. M has a tut other 
species are rred to exist here including - M. densirostris, M. 
pacificus, and Ziphius cavirostris. 

Pygmy and dwarf sperm whales, rough toothed dolphins, humpbacked 
ki l ler whales, 
lphin, Risso's, 
ise, lndus susu 
o exist here. 

ies of snail 

dolphins can also be expected to have had some effect on the abundance of 
species, though the extent is unknown. The Indus susu, a river 
s, is endangered. 

andeconomic value 
P 

As there are no directed fisheries, the simple commercial value of 
ecies should be none. However, incidental and illegal captures 

undoubtedly contribute to the diets of an unknown but small number of 
people 

There is no legal directed fishery for any of these species, 
of the coastal species are caught very large numbers and it is evident 
that some are taken for human eons 

Incidental exploitation 

Jones (1976) has estimated that tens of thousands of small cetaceans 
are taken annually in Indian coastal waters. One recent stu 



that around 10,000 snail cetaceans may be killed every year in Sri Lankan 
waters through net entanglement. Dugongs too are known to be taken for human 
consumption. Mostly these are taken in gill nets and beach seines. 
Although it is illegal, some of these incidentally caught marine inaimnals are 
sold in markets for food. The exact 
populations is unknown. The 
mammals is similar to, or 
Pacific, or the North Pacific salmon gill 
small cetaceans particularly, is occur 
sanctuary, it clearly deserves iderably more attention. 

There is no evidence that either waste discharge or the oil industry 
although for ooas 

such as those ly be a problem. 
known to be a phenomenon. Indirect 

direct impact 
from fishing nets. 

tourism 

Tourism has 
region, where, for 

elsewhere (e.g. the USA and Mexico). 

Existing management 

The Indian 
cetaceans is forbi 
effective under ler coasta 
incidental takes 
matter for dispu 

Priority concerns 

Priority concerns would be the conservation of the dugonq and the 
potential effect on s 11 cetaceans of incidental kills in fishing nets. 

Priority mcmwndaticns 

There are enormous gaps inknowledge concerningthe status of marine 
ii~~innals of the area. Little more is t very large numbers of 
small cetaceans are taken. There are estimates of any marine 
mammals in this area. Numbers of dugongs and other coastal s 
to be recorded. Incidental kills need to be documented, a 
distribution of kil Is, and gears involved all need to be invest 

Larger whales oould also be censused and 
they are a potential source of tourist reve 
attention could also "be paid to strandings and 
or incidentally caught marine mammals, since as little is known of their 
feeding habits and many of the fish stocks are locally over-exploited. 



Occurrence and extent - 
In PakistanI very iqmrtant nesting h c h e s  are found a t  Hawkes Bay and 

on the ou tsk i r t s  of Karachi a t  Sandspit, where the green t u r t l e  Chelonia 
mydas and the Olive Ridley t u r t l e  kpidochelys  ol ivacea come t o  nest 
--ridge, 1985): the nesting p p u l a t i m  of the formr spc i e s  is one of 
the world's dozen largest .  Turt les  a l s o  nest  on beaches a t  Buleji  and 
Wadise  p i n t s  in Sind and Somniani in Baluchistan. 

In India# the green t u r t l e  is not abundant along the mainland coastI 
but is more c o m n  i n  Lakshadweep and i n  the Andaman and Nicobars. The 
l a t t e r  areas a re  Lmssibly feeding grounds for populations which nest  in  
Ekmm while the Gulf of Kutc3-1 is possibly a feeding area for green tur t les  
hi& nest in Fakistan (Grmmbridge1 1985). Southeast India has substantial 
feeding groundsI especial  l y  on the offshore is lands. The annual t u r t l e  
catch in  t h i s  region is about 4-5000 (Jones & Fernando, 19731, about 70% 
being the green t s t l e  Chelmia - qrdas. Hawksbills, E2ebxhelys imbricata 
and the leatherback t u r t l  coriacea a r e  found mainly i n  the 
islands of Laksha&eepI are mu& less c o m n  in  
mainland India ( ~ r o ~ & r i d g e ,  1985). Ebth species a r e  caughtI mainly for 
their smta and o i l  respectively. The Olive Ridley occurs widely in  India, 
and nests in m s i v e  nmbers in Orissa m the east cast. 

In S r i  Lanka, 5 species of t u r t l e s  a r e  found; the above four and the 
loggerhead, Caretta care t ta  which occurs mostly on the west side. The 
katherba& tu r t l e  nests on the mst of the Yala ti-1 Park from October 
t o  Eecembr. M o s t  species are not especially abundant, k u t  me Olive Ridley 
has substantial nesting populations in  this country. 

In Bangladesh, only the Olive Ridley is thought t o  have substant ia l  
breeding s i tes  (Gr&ridgeI 1985). 

On the a t o l l s  of the region the green and hawksbill t u r t l e s  a re  the 
commonest species. Both nest  on many oceanic a t o l l s  of the region 
(Â§heppard 1980). 

H u m n  and economic value -- 
Groombridge (1985) suggests tha t  the populations of Olive Ridley 

t u r t l e s  nesting i n  India could be sustainably exploited, given proper 
r r t m a ~ ~ t .  Elmever, mst of the t u r t l e  ppulations in  the South Asian Seas 
region are in decline due largely to  h m  predation. 

Targeted exploitatim 

Sea tu r t les  are protected t h r o u g b t  m s t  of this region by wildlife 
protection ac t s  in  m s t  countries. Also# CITES controls  trade i n  t u r t l e  
products. Nevertheless I depredation of eggs by coastal  dwel l e r s  and 
netting or sparing of adults for fmd and tortoiseshell, the price of which 
has increased dramtical ly, st i l l  amtinues. 

Kar and Bhaskar (1981) review the s t a tu s  of sea t u r t l e s  i n  t h i s  area. 
Ir. Gujerat the eggs of Olive Ridley t u r t l e s  are  known t o  be consumed by 
h*. mns i n  Kutch, but t u r t l e  meat is r a r e ly  consumed i n  Gujerat. InsteadI 
t d t l e  fat is said t o  be used for caulking boats and as  protection from 



marine borers. The s a l t e d  f l i p p e r  h ide  may a l s o  be used a s  tough shoe 
leather. In M h r a s h t r a  green t u r t l e s  and Olive Ridleys are knm t o  nest, 
a w e n t l y  i n  lm  m c e n t r a t i m s .  Nesting turtles and their eggs are taken 
by h u m  i n  this state. In &a, Olive Ridleys are ~e mt am and they 
and ocmsional l y  Leatherbacks are netted by fisherm@n for mnsumption. In 
Karnataka much of the mast is rocky and no surveys have heen made. A rwky 
shore does not preclude the existence of (non-nesting) hawksbil ls .  I n  
Kerala, again green t u r t l e s  and O l i v e  Ridleys occur, but  dense human 
habitationt including sea wall construction has preventd  nesting along much 
of the shore. Where nes t ing  occurs, eggs and a d u l t s  a r e  taken f o r  l o c a l  
consumption. The occurrence of lea therbacks  appears t o  have decl ined 
considerably since last century. In Tamil Nadu a 1  1 f i v e  species are found, 
w i t h  pcpulations of Ridley, greenl hawksbill and lcqgerhead found i n  the sea 
grass  and c o r a l  reef a reas  of the Gulf of Mannar and Palk Bay. These a r e  
caught and eatenl w i t h  between 4000 and 5000 t u r t l e s  being taken annually i n  
Southern Tamil Nadu. Olive Ridleys and lcqgerheaa together W e  up a3x1~t 
one f i f t h  of the catch. 

North of Point Calimere, Olive Ridleys are the only turtles t o  nest 
i n  significant nunihrs along the east Caxst. Almg a 5Okm stretd of bead 
an estimated 90% of 5000 n e s t s  a r e  removed by v i l l a g e r s l  i t e r i n e r a n t  
tu r t l e r s ,  jackals and dogs. Fishemen, hwever, regard the t u r t l e  as sacred 
i n  this region. In Andhra Pradesh a leatherbad was reported del iberately 
k i l l e d  when it came ashore i n  1979, and a t  Vi~akhapatnam~ a former 
t o r t o i s e s h e l l  centre,  less than a dozen t u r t l e s  a r e  taken a day. Some 
pecple in this region eat turtles, and an unknown but p s i b l y  large nmber 
a r e  t r a n s p o r t e d  t o  C a l c u t t a *  Off the c o a s t  of O r i s s a  t h e r e  i s  a 
mnsiderable illegal Ridley f i  n s a w  21,361 
t u r t l e s  pass  through between 1 iswas 1979 
ci ted by Kar and l3haska.r 19811, exploitation continues up the mast t o  
the Sunderbans i n  West 1. 

In the Iakshadweep and Amindivi Islands, sea t u r t l e s  are  ed for 
their fa t ,  used for caulking kats# and for their meat which is not ammnly 
eaten but  may be used f o r  shark bit. More c o m n l y ,  eggs (Ol ive  Ridley, 
hawksbill and green t u r t l e )  are eaten. In the Adamans and Nimbars, t u r t l e  
eggs and meat are said t o  be eaten e v e w e r e ;  these include leatherkids, 
hawksbills, green and Ridleys. 

Incidental exploitation 

Wtles  are caught incidentally by fishermen Woughout this area. In 
S r i  Lanka a t  least, these are  sometimes liberated. In the Gulf of Mannar, 
t u r t l e s  a r e  common i n  the  sea g rass  beds i n  w h i e h  shrimp trawlers operate 
and off the coast of Orissa and Bengal, and i n  m a  Pradesh the increasing 
n&rs of r&hanised trawlers is said t o  be having the effect  of increasing 
incidental cat& ra tes  (Kar & Ehaskar 1981). Presumably this is a l s o  true 
i n  other areas. 

D i r e c t / h a b i t a t  destruction 

The p r i n c i p l  cause of the decline i n  t u r t l e  n&rs is human ap tu re ,  
i n c l u d i n g  t h a t  of their  eggs. This is widespread.  I n  a d d i t i o n ,  
enaoadmmt of beach houses i n  Pakistan and unearthing of eggs by animals 
has been ci ted by Salm (1975) a s  noteworthy factors mi& may have an inpact 
0x1 t u r t l e  nunbers i n  W inportant nest sites i n  that country. 



Existing managerrent policy/practice 

In several  areasI notably i n  PakistanI and i n  mine 
t u r t l e s  a re  protected by local lawI although law enforcement is m m l y  
d i f f i c u l t .  I n  t h e  northern Arabian SeaI a l l  t u r t l e s  and t h e i r  eggs a r e  
protected under the Sind Wildl ife  protection ordinance of 1972 (Salm, 1975). 
Throughout IndiaI  a l l  spec ies  a r e  nominally g iven t o t a l  pro tec t ion ,  but  
their numbers are  being great ly depleted (Kar & BhaskarI 1981). Turt les  are 
afforded legal protection i n  S r i  W a  alsoI  although laws regarding turtle 
capture  have  i n  the  p a s t  been suspendedI and the  n e s t s  of s e v e r a l  spec ies  
a r e  dug up by both people and by dogs andboar  (Salm, 1975). I t  is l i k e l y  
t h a t  both species  occur and nes t  commonly on many of the  l e s s e r  known 
islands of the western Indian Wean. 



Targeted exploitation and incidental exploitation. - 
There axe no rear& of targeted or incidental capture of mrine birds 

in this area, althoucjh occasional net entanglements might be expected. 

Targeted exploitation 

In India 80-90% of ~e total cephalopd catch (12-14,OOOt) corns from 
the west coast. As on the east coast, more than ha1 f the catch is taken by 
the trawl fishery. The remining is landed by shore-seines and boat-seines 
(Chikuni, 1983). On the east coast and in Sri Lankal the cephalopods are 
considered a ky-catch of the trawl fishery. Wadge Bank is a g o d  Sri Lankan 
fishing ground for cuttlefish. The cephalopzd products of this region are 
minly exprted to mth-East Asia, E'rance and Japan (Jhingraxn, 1982). It 
is believed that the cephalogcd catches could be increased considerably, as 
they are rxw only fished in relatively shallow waters (to about 4Oxn depth). 
There are also some 'Ikiwanese long-range trawlers operating in waters around 
Sri Lanka and along the west coast of India up to eastern Pakistan (Chikuni, 
1983). Small quantities of other mlluscs, including oystersl may be taken 
throughuut the area, but U?e fishery is not intensive. There is also a joint 
venture Chinese-Sri Iankan fishery for sea m-rs underway (Anon., 1985). 
In India the pearl fishery is mre productive m the east mast, especially 
at Tuticorin. In the Gulf of Mamar and in Palk Bayl the pearl oysters are 
gathered by divers (Jhingram1 1982). 

Three species of crocodile are found in this area, although two, the 
mgger, C r ~ 1 u . s  plustris and the Indian Gharial are confined to fresh 
waters. The estuarine croaxlile ( C r w  although protected is 
still hunted for its excellent hide. There are ever, little mre fhan a 
th~~sand thought to be left in fhis area (1m-1979). 

. 

Incidental exploitation 

There is no indication that any of the crocodile species mentioned 
above is exploited incidentally. Howeverl the destruction of mangrove 
swaqs, one of the estuarine cramdiles prime habitats, has the incidental 
effect of furU?er reducing the population. 



Riority m c e r n s  for each habitat, species group and natim in the South 
Asian Sew rqion have k e n  intrcduced in the section on resources, habitats 
and species: where the ba&grcund descriptions of the habitats and species 
eqhasised the problem which presently affect t im~  The m t  important or 
mst urgent are summarised here. 

In the cpm m, oil sp i l l s  are probably the m t  iqmrtant pllutim 
threat. Although several international sets 05 regulations exist, some 
nations ofathe Indian Ocean have not ratified them despite the presence of 
dxmic oil p l l u t i o n  along their shoresf and sane do not have satisÂ£actor 
ail spill control m u r e s  (Ferraril 1983). 

Of major iqmrtance also in the cpen axan is mntinuing -rt fur the 
Indian &can Whale Sanctuary and its extensicm to e n w s s  smller cetaceans 
and other vertebrates. Small cetaceans are killed in large numbers by the 
caastal gill net fisheries. 

~ ~ t s  are c~mmmly very rich areas of nitrogen fintim and s e m d a q  
productivityl but are not usually considered as a high pr ior i ty  for 
prot&ia Their invertebrate faunas .zomurmly w-t very diverse and large 
bird populations (eg. in the Gulf of Kutch)* However, it is often the case 
that while the bird pqulakicms may be protected in a direct sense, their soft 
subitrate habitats are not usually protected Wt nay b subjected to varims 
Â£om 05 distutbmce, notably dredging and infill. 

Dredging of calcareous sands is cormnon in India and Sri Lankat for 
mversim into lire for the bilding industry. This is usually mpled with 
extraction of the reefl such that associated sediment bodies are rendered 
unstable and mbil@. Terrigems erosion associated with bth resf renova1 
and p r  land managerent also results in acwmlaticms of d m t s  in shallw 
a s t a l  areas. 

A mjor ccncern in all of the cmuntries is the considerable destructicm 
of mgroves8 including W e  of the Eby of Eengal (Mukher jee & Tiwarit 1984). 
The SundaAms rtmg~ve easystem has k e n  severely aÂ£fe&e by the Farakka 
Barrage which has resulted in increased floods, soil toxification, land 
instability and pest * infestations, and in decreased soi 1 fertility8 water 
quality and fisheries In India, mnqroves are extensively cut for Â£alde and 
firewood, and much of western and southern India has lost its original, 
extensive stands {Untawalef 1984: Krishnamurthy & Jeyaseef 1984). Those of 
the Gulf of Kut& have also b=en sev@rely reduced (Chavan, 1383). 

In Sri -a there is a smller devel-t of mangraves, and disturbmce 
to them is cmnsiderable+ Marly a l l  stands m the s~thwest -st have ken 
destroyed (Salm, 1975). Reasons fur their destruction include their use for 
Â£ue and Â£odder and to a change in the use of the land for farming milk fish, 
cocmuts, or for clearing access to lagoons for Mats (Linden & Jernelov, 
1980; Salm, 1975). 

A major m m m  arising from the destmckicm of mqraves  lies in thefr 
loss as provisian of a habitat for several f d  species such as pemeid pram 
which depend u p n  them. Commercial shrimp production re l a k e s  directly to 
mgrave area (Linden & Jernelov, 1980). Mause of distubnce to mgmves, 
these fisheries are endangered in India and Sri Lanka (Salm, 1975). In 



Bangladesh, one third of the population is dependant on mangroves for an 
income, for food or for fuel (Linden & Jemelov, 1980). 

Mangroves also make an important contribution to coastal productivity and 
stability throughout the mainland parts of the region. Their removal may be 
the main cause of flooding in the Bay of Bengal (Linden & Jernelov, 1980). 

Seagrasses have usually been overlooked in priorities for protection in 
the countries of this region, and have been the subject of much less research 
than has been the case for mangroves and coral reefs. They are a highly 
productive and economically valuable resource, but estuarine disturbances, 
inÂ i l ling and dredging are all known to have affected areas of seagrass. One 
consequence of this is to place additional stress on the endangered dugong 
p l a t  ions. 

Some of the most serious problems affecting the coastal parts of the 
South Asian Seas region involves their coral reefs. In general, the main 
concerns are reef quarrying, infilling, and sedimentation which results from 
these activities. Sedimentation from inland deforestation is also very 
destructive to reefs in areas of the Indian Ocean, and is reported to be 
causing much damage in the Andaman Islands (Whitaker, 1984). 

In the Gulf of Kutch,  Palk Bay, the Gulf of Mannar and Sri Lanka, a major 
concern comes from reef quarrying for the lime industry. In the Gulf of 
Mannar and Sri Lanka, several reefs have been removed completely by the lime 
industries (Mahadevan & N a y a r ,  1972). This is widespread throughout the area, 
where several hundred people are engaged in the quarrying industry and where 
the amount of reef removed annually is many tens of thousands of tons (Salm, 
1975). 

In lakshadweep, M i n i c o y  Atoll has suffered severe disturbance over the 
last decade. dredging activities have greatly increased sedimentation, 
resulting in a high coral mortality. Since 1980 Acanthaster lanci has also 
caused widemread damage. In some areas, the m i t i o n  of 0. fÃ‘Ã m o sedinent 
in the last few years as a result of dredging and blasting has buried the 
corals, and about 75% of all the coral in the lagoon of Minicoy w a s  killed in 
the early 1980's or late 1970's (Pillai, 1981). Recolonisation by new corals 
appears at present to be negligible, and Pillai (1981) also expresses concern 
also over other atol 1s in lakshadweep. 

In a few parts of the region, notably Sri Lanka, dynamiting is used as a 
fishing technique, with attendant severe reef destruction. In the same 
country, the aquarium fish trade causes reef destruction by trampling and from 
the nets used during collection. 

In the Maldives, mch of the natural vegetation has been cleared from the 
coral islands used for holidays, and leaf litter is regularly removed. There 
is considerable impact to these small islands from tourism in the form of a 
break in the organic and nutrient recycling process, and in alteration to the 
water table. Reef quarrying to obtain building materials occurs here too, and 
the construction of jetties and breakwaters also results in some reef 
destruction. There is concern that such islands may deteriorate from the 
tourist pressure. A t  present, however, there is no observed deterioration to 
the reefs of either the seaward slopes or around l a m 1  knolls and islands, 
which remain in excellent condition. Recently, management measures have been 
proposed for the reefs of the Maldives, following a visit by UNESCO 
(~enchington, 1983). 

Other major concerns which affect a1 l habitats involve the effects of 
industrial and domestic pollution. These concerns are often the least clearly 



defined and least well quantified. They are usually concentrated in inshore 
and estuarine areas, often those extensively used for fishing and as nursery 
areas for commercially or biologically important species. 

RECOMMENDATIONS FOR ACMCN 

Many UN and independant agencies have issued sets of recommendat ions, 
either as part of serial publications (e.g. the UNEP Regional Seas Reports and 
Studies Series) or Â£0 lowing discussion group meetings or symposia. 

The viability of any long term regional programme requires the political 
and financial commitment of the governments of the region. Within the UNEP 
Regional Seas Programme this commitment is usually formalized through binding 
regional legal agreements and through an agreed set of activities. It is 
understood that these activities wi 11 eventually receive full financial 
support from the governments of the region (UNEP, 1982). 

Recommendations for action by the countries of the South Asian Seas 
programme are similar, in general terms, to those for the adjacent Eastern 
African region which is further advanced in its formulation Of the countries 
of the present region, only India has a comprehensive marine science 
programme. In common with much of the Indian Ocean, there is a need for a 
comprehensive classification of coastal and marine habitats at both the 
national and regional levels across the whole region. Research has 
traditionally tended to concentrate on the characteristics of a particular 
study site. However, an assessment of the site characteristics of each part 
of the coasts in the regional context is required if there is to be an 
assessment of the representation of each type of habitat or species group in 
protected areas in the region (see UMEP, 1984). 

In the context of the Indian Ocean Alliance, where there are several 
separate Regional Seas Programmes, the above assumes even mre significance. 
The broad geographical spread of habitats increases the need for uniform 
assessments of habitat and species presence in protected areas. 

At the national level, the logistic steps necessary to implement the 
above are outlined in detail in UNEP 1984 (pp. 9-29). These steps, designed 
for the Eastern African region, are in general applicable to the South Asian 
Seas region (and to the Indian Ocean Alliance) with appropriate modifications 
to take into account the existing institutions of the countries concerned, 
such as India, where stronger institutional activities in marine science 
already exist. 

At the regional level, directories of all major marine and coastal 
habitats are required for the effective implementation of the above. This is 
being achieved at present for coral reefs of all the countries of the Indian 
Ocean, where the status and condition of the reefs such as they are currently 
known are being summarised in the Indian Ocean Volume of the IUCN series of 
coral reef directories (Sheppard & Wells, in prep.). Deficiencies of this 
volume arise largely from the fact that although based on available literature 
and on documents supplied by numerous specialists, no fieldwork was carried 
out to provide uniformity between countries and to complete sections of coast 
which remain undocumented. Nevertheless, it represents a first regional 
assessment of coral reef biota and condition in the Indian ocean, covering 
nations of at least four Regional Seas Programmes. Companion volumes for the 
other major marine ecosystems are strongly recommended, especially mangroves, 
and soft, sub-tidal substrates including seagrasses. For these to have 
maximum value, greater provision should be made to ensure a high degree of 
comparability of survey and assessment between each country. 



UNESCO recommends that future programme activities should emphasise basic 
mgrove  research and investigations on the mitigation of the harmful effects 
of coastal development on mangrove ecosystems (UNESCO, 1984). 

A new research perspective on high diversity marine ecosystems has been 
proposed by a joint meeting of IABO/SCOR/UNESCO. One of its terms of 
reference complements the above recommendation by proposing the develqpnent of 
improved concepts and models of high diversity marine ecosystems, and 
experiments to contribute to a better understanding of these ecosystems and 
their improved management. Training and information were recommended as being 
major areas in need of special attention, especially with regard to management 
of coral reefs (UNESCO, 1984). COMAR programmes are also involved in research 
and training in support of coral reef management. 

UNESCO (1984) recommends that coral reef and mangrove programmes be 
extended and expanded, to lead to the establishment of a regional and co- 
ordinated approach to research and management of these ecosystems. 

Recently, the Marine Biological Association of India hosted a symposium 
on endangered marine animals and marine parks (MBAI, 1985) which included all 
nations from the South Asian Regional Seas Programme. Recommendations from 
the symposium included; 

(1) that the states of the Indian Ocean look after the interests of the 
Indian Ocean Whale Sanctuary at least for the next 10 years; 

(2) that dugong research be pursued and massive efforts be launched in 
cooperation with local village organisations to cease further 
exploitation of this species; 

(3) that strategies for the conservation and management of sea turtles 
be developed through habitat and species protection and through law 
enforcement, and that the recommendations of the sea turtle workshop of 
1984 be implemented; 

(4) that the long proposed national marine park at the Gulf of Mannar be 
established with adequate finance and manpower, and that this should be 
modelled to demonstrate multiple use and utilisation of the area; 

( 5 )  that surveys and studies be made of seagrass beds along the Indian 
coasts including those of the Andaman, Nicobar and Lakshadweep islands, 
and to protect and propagate mangroves in areas where they have been 
severely disturbed; and 

(6) that each nation provide protection to coral reefs. 

One top priority stressed at the symposium was the need for a 
comprehensive research and management programme for the Andaman and Nicdbar 
Islands. The syncosium also recognised the essential role of public awareness 
programmes in achieving success in halting further deterioration of the 
coastal ecosystems and species and recommended that this aspect be developed. 
Finally, the symposium acknowledged that the resource of several of the 
endangered marine animals are distributed beyond national and even regional 
boundaries and that international cooperation beyond national and regional 
boundaries would therefore be to mutual benefit and advantage (MBAI, 1985). 



Ahmad, E., 1982. India, Coastal Morphology, Coastal Ecology. In: The 
mqclcpdia of earth sciences, vol xv. 
coastal e n v i r o E t s i  M.L. Schwartz 
Stroudberg. pp. 481-486. 

Anon., 1984. Fishing News Int., June 1984. 

Battistini, R., 1966. La Morphologie de 1'Ile Europa. Mem. Mus. Natn. Hist. 
Nat. Paris N. Ser. A. 41~7-18. 

Bellany, D.J., 1979. -- Half of Paradise. Cassells. 

Biswas, . , 1979. Personal Communication in Kar & Bhaskar . 
Blasoo, E'., 1977. Outlines of Ecolow, Botany and Forestry of the Mangals of - 

the Indian Sub-continent. In: Wet - Coastal ~cosystems. ( ~ d .  V.J. 
Chapman) pp. 241-260. Elsevier Sci. Publ. Co., Amsterdam. 

Chavan, S.A., 1983. Marine Park in the Gulf of Kachchh. Bombay Mat. Hist. 
Sec. Centenary Seminar: Conservation in Developing Countries, Problems 
and Prospects. Bombay. pp. 1-7. 

Chavan, S.A. , 1984. Letter to S. Wells, IUCN. 

Chapit~n, V.J., 1976. Mangrove Vegetation. Vaduz, J. Cramer. pp. 447. 

Couper, A*, 1983. Times Atlas of the Oceans. ~ i m e s  Books Ltd, London. ---- 
272pp. 

Cousteau, J.Y., 1971. Life and Death in a Coral Sea. Cassells. 302pp. ------- 
Diamond, A.W., 1976. Breeding Biology and Conservation of Hawksbill Turtles, 

Eretmochel s imbricata In en Cousin Island, Seychelles. Biol. Conserv. d - 
Dunn, I.G., * 1982. The Hilsa fishery of Bangladesh, 1982: An investigation of 

its present status with an evaluation of current data. FI:DP/BGD/~v/O~~ 
FAO, Rome. 59pp. 

Eism, D., 1982. Asia, Eastern, Coastal Morphology. In: The encyclopedia of 
earth sciences, v o l  xv. The en d o  edia of beaches and coastal . - --- 
76-82. 

-=-+- environments. (Ed. M.L. Shwartz), Hutc inson R ~ S S  Co. ~trou3berg. pp. 

Fagwnee, I., 1983. Why is the Indian Ocean Considered Less Productive? MS 
at IUCM, Gland. 

Perari, J., 1983. Oil on Troubled Waters. W i o  - 12, 354-357. 

Rxx3 and Agricultural Organization (F.A.O.), 1978. Project  for  the 
development of small-scale fisheries in the Bay of Bengal - Preparatory 
phase. - 1: Report IOEC/~ev/78/44.1. 

Food and Agricultural Organization (F.A.O.), 1978a. Mammals in the Seas, 1. 
Report of the F.A.O. Advisory Committee of Marine Resources ~esearch. 
F.A.O. Fish. Series N0.5~1. - 



Food 

Food 

Feed 

Food 

Stood 

Faod 

and Agricultural Organization (F.A.O. 1, 1979a. Bangladesh. Fishery 
country profile. FID/CP/BGD Rev. 1. 

and Agricultural Organization (F.A.O. ) , l979b. Sri Lanka. Fishery 
country profile. FID/CP/SRL Rev. 2. 

and Agricultural Organization (F.A.O.) , 1980a. Report of the 
consultation on stock assessment for small-scale fisheries in the Bay of 
Bengal. 2: Papers. Development of small-scale fisheries in the Bay of 
Bengal. k ~ ~ / ~ ~ ~ / 1 0 . 2 .  

and Agricultural Organisat ion (F.A.O.), 1980b. Report of the 
consultation on stock assessment for small-scale fisheries in the Bay of 
Bengal. - 1: Proceedings. Bay of Bengal Programme. BOBP/REP/10.1. 

and Agricultural Organization. (F.A.O.), 1983. Yearbook of fisheries 
statistics. FAO Fisheries Series. 52. - 
and Agricultural Organization (F.A.O. ), 1983a. Marine small-scale 
fisheries of India: a general description. Bay of Bengal Programme. 
BOBP/IMF/ 3. 

Gjosaeter, J. & Kawaguchi, K., 1980. A review of the world resources of 
mesqpelagic fish. Fisheries Tech. Paper. No. 193. FIRM/T~~~. 

Gulland, J" & Rothschild, B J a 8  1984. Penaeid Shrimp - their biology and 
England. 

- 
management. Fishing News Books Ltd., F x n h m ,  

Groombridge, B., 1982. The IWCN Amphibia-Reptilia - Red ,,- Data Book, Part 1. 
Testudines, ttciosdylIa'T ̂wtihocep~ialia. I .Us C.N. , Merges, Switzerland. 

Groombridge, B., 1985. India's Sea Turtles in Perspective. IUCN 
manuscript. 

Hoffmann, T.W., 1983. Wildlife Conservation in Sri Lanka. A Brief Survey of 
the Present Status. Bombay Natural History Society Centenary Seminar 
1883-1983, Powai, Bombay pp27/1 - 27/7. 

Hoffmann, T.W., 1985. Pers. c o w  to C. Sheppard, IUCN 15 January 1985. 
IUCKT 1983. The S~ndabans Wildlife Management plan. Conservation in the 
Coastal Zone. pp. 120. 

Indo-Pacific Tuna Development & Management Programme. (I.PiT.P), 1984b Data 
Summary No. 2., 145pp. 

Indo-Paci f i c  Tuna Development & Management Programme. (I.P.T.P), 1984c. 
Report on the adhoc workshop on the stock assessment of Tuna in the -- 
Indo-Paci f ic region. I.P.T.P., Colombo, Sri Lanka. I.P.T.P./84/GEN/6. 

International Union for the Conservation of Nature (I.U.C.N), 1979 Red Data 
Book. 3: Amphibia and Reptilia (compiled by Rene E. Honegger). 
I.U.C.N., Merges, Swi  tzer land. 

James, P.B.R., 1982. India (Annex 5.) In: 
standin committee on resources -a-- Fishery Commission. F.A.O. 

Jones, S., 1975. Dolphins and porpoises caught in seines along the coast of 
India. FAO. ACCMER/MM/EC/17, 3pp. 



doseph, K.M., 1971. Crustacean fisheries of the west coast of India. 
FAO. Indian Ocean Programme. 10EC/DEV/71/21. 

Kar, C.S. & Bhaskar, S., 1981. S t a t u s  of Sea Turtles in the Eastern Indian 
Ocean. In: Biolo and Conservation of Sea Turtles. (Ed. K. Bjorndal) -9 -7 Proc. World Con Sea Turtle Cons. Smithsonion Instit. press, 
Washington, pp 373-383. 

Kenchinton, LA. & Salvat, B., 1984. Man's Threats to Coral Reefs. In: 
Coral Reef Mana ement Handbook, (Eds. R.A. Kenchington &B.E.T. Hudson) -- + UNESCO. pp. 23- 

Kendhington, RA., 1984. Report on Visit to the Maldives. UNESCO report. 

Krishnapllai, S., 1982. Trawler Landings at Sasson Dock. Ind. J. Fish. - 29, 
94-100. 

Krishnamurthy, K. & Prince Jeyaseelan, M.J., 1984. Human's Impact on the 
Pichavaram Mangrove Ecosystem: a Case Study from Southern India. In: 
Proc. Asian S p .  Mangrove Environment: Management (Eds. A.N. -- 
Soepadmo, A.N. Bao & D. Macintosh) pp. 624-632. 

Linden, 0. & Jernelov, A., 1980. The Mangrove Swamp - an Ecosystem in tenger. 
Airibio - 9, 81-88. 

Macintosh, DJ., 1982. Asia, Eastern, Coastal Ecology. In: The Encyclopedia 
of Beaches and Coastal Environments. (Encyclopedia of E~~SH" Sciences vol - -- 
xv )fEdr MT. S c h w a r t ' z ) w  

Mahadevan, S. & Nayar, K.N., (1972). Distribution of Coral Reefs in the Gulf 
of Mannar and Palk  Bay and their Exploitation and Utilization. Proc. 
Synp. Coral Reefs, Mandapain. pp. 181-190. 

Manisseri, M.K., 1982. On t h e  Fishery of j u v e n i l e s  of Penaeus semisulcatus 
along the Tinnevelly Coast, Tamil Nadu. Ind. J.  in - 20-28. 

MBAI, 1985. Marine Biological Association of India. Symposium on Endangered 
Marine Animals and Marine Parks, Cochin, 12-16 Jan  1985. Draft 
Reoonnnendations- 

McNeely, J A  & Miller, K.R (eds.), 1984. National Parks, Conservation and 
Development: the role of protected areas in sustaining society. 
lUCN/Smithsonian Inst. Press. 900pp. 

Mohan, M., 1983. Kalava fisheries of Pulluvila village. Ind. J. Fish. 
30, 135-142. - 

Montaggioni, L. & Fame, G., 1980. Les bc i f s  Coralliens - des Mascareignes 
Ocean Indian. Uni versite Francai se de 1'Ocean ~ n d i a n ,  Centre 
Uni versitaire de la Reunion. 151pp. 

Mukherjee, B.B., 1984. Mangrove Forest Types and their Distribution in 
~<ndabans, India. In:   roc. Asian Sy%p Mangrove Environment: - Res.  
Management. (Eds. A.N. ~oepadmo, A.N. Rao & D.J. Macintosh). pp. 75-81. 

Mukher jeer A.K. & Tiwari, K.K., 1984. Mangrove Ecosystem Changes Under 
Induced Stress: the case history of the Sundaban, West Benqal, India. 
In: Prm. Asian Qnp. ~angrove~Ehvir~nt: Fks. ~ana~emsnc (E&. &N. 
- 

-- 
Soepadmo, A.M. Rao & D.J. Macintosh). pp. 633-6'?3'r" 



Munro, J.L., 1982. Estimation of Biological and Fishery Parameters in Coral 
Reef Fisheries. In: and & ement of Tropical Fisheries (Eds. D. 
P a u l y  & G. I. Murphy*??$!. I L.A.R.M - Con e r ?  Proceedings 9, 11-82. 

Myers, N., 1985. (Ed.) The Gaia Atlas of Planet Manaqement. Pan. 272pp. ----- 
Osore, El., 1983. Pollution and Public Health in East Africa. Ambio 12, 316- - 

311 

Pathmarajah, M., 1982. Pollution and the Marine Environment in the Indian 
Ocean. UMEP Regional Seas Reports and Studies No 13. 

.Pillai, C.S.G., 1973. Coral Resources of India with Special Reference to 
Palk Bay and G u l f  of Mannar. Roc. Symp. Living Resources of Seas Around 
India. Special Pub. Central Marine Fisheries Research Institute, Cochin 
11, 700-705. - 

Pi 1 lai, C.S.G., 1981. The Endangered Marine and Terrestrial Habitats of 
Minicoy Atoll in Lakshadweep - a Matter of Concern f o r  Naturalists. 
Manuscript. 28-1 - 28-24. 

Procter, J. & Slm, RV., 1974. Conservation in Mauritius. Report to IUCK 

Raja, B.T., 1980. Current knowledge of fisheries resources in the shellfish 
area of the Bay of Bengal. Development of small-scale fisheries, 
DOBP/WP/~. 

Rao. G.S., 1983. Observations on the seasonal prawn fishery of the Little 
Rann of Kutch during 1980. Ind. J. Fisheries. 30, 124-134. - 

Robas, A.K., 1970. South Florida's mangrove-bordered estuaries: their role 
in sport and commercial fish production. Univ. Miami Sea Grant Inf. 
Bull., No. 4. 28pp. 

Robertson, I.B.J., 1974 . A Draft Report on the Mauritius Marine Parks. 
P.A.O. Report, 1974. F.A.O. Rome. 

Sakurai, T., 1984. Major findings from the Indo-Pacific historical tuna 
fisheries data summary. Indo-Pacific Tuna Devel. & Manag. Prog., 
Colombo, Sri Lanka. I.~.~.~./84/wp/11.0~5 

Sdm, R.V. 1975. Sri Lanka, Southeast and Western India, Pakistan. 
Promotion of the Establishment of Marine Parks and Reserves in the 
Northern Indian Ocean Including the Bed Sea and Persian Gulf. IUCN -1. 
New Series pp. 124-128. 

claim, RV.. 1976. The Structure and Successional Status of Three Coral Beefs 
at Mauritius. Proc. Royal. Soc. Arts Sci. Mauritius, - 3, 227-240. 

Salm, R.V., 1977. Conservation of Marine Resources in Seychel les. Report 
for IUCN 41pp. 

Salm, RV., 1979. Sunken Treasures. Animal Kingdom 82, 5. - 
Salm, R.V.1 1983. Coral Reefs of the Western Indian Ocean: a Threatened 

Heritage. W i o  12, 349-353. 

Salm, R.V. & Clark, J.R., 1984" Marine and Coastal Protected Axeas: a guide 
for planners and managers. IUCN, Gland. 302pp. 



Scheer, G., 1984. The Distribution of Baef Corals in the Indian Ocean with a 
Historical Review of its Investigation. Deep Sea Res. 31, 885-900. 

Scott, P., 1973. Conservation i n  Mauritius. IUOT Report to Prime Minister 
of Mauritius. 

Sheppard, C.R.C. 1979. Status of Three Rare Animals on Chagos. 
Environ. Conserv. 1979, pp. 310. 

Sheppard, C.R.C., 1980. The coral fauna of Diego Garcia Lagoon, Â£0 lowing 
harbour construction Mar. Ballut. Bull. - 11, 227-230. 

Sheppard, C.R.C., Dinesen, Z.D. & Drew, E.A., 1984. Taxonomy, Ecology and 
Physiology of the Geographically Restricted Scleratinian Species 
Ctenella Chagius Matthai. Bull. Mar. Sci. 33, 905-918. 

Sheppard, C.R.C. & Wells, S. (In preparation). Directory of Coral Reefs: 
Indian Ocean. IUCN Publ. 

Sidhu, S.S., 1963. Studies en the mangroves of India. 1-East. Godavari 
region. Indian For. - 89, 337-351. 

Silas, E.G., George, M.J. & Jacob, T., 1984. A review of the shrimp fisheries 
of India: a scientific basis for the management of the resources. In: 

Siren, 1984. South Asian Seas. - 26, 9. 

Sivasubramanian, K., 1964. Predation of Tuna longline catches in the Indian 
Ocean by Killer Whales. Bull. Fish. Res. Stu. Ceylcti - 17, 221-236. 

Skillnan, RA., 1982. Tuna Fishery statistics for the Indian Ocean and Indo- 
Pacific. Indo-Pacific Tuna Devel. & Manag. Prog.,. Colombo, Sri Lanka. 
I.P.T.P. /82/WP/1. 

Snedaker, S.C., 1984. The Mangroves of Asia and Oceana: Status and Research 
Planning. In: P r ~ c .  Asian Symp. Mangrove Environmnt: Res. Management 
(Eds. A.N. ~oepadmo, A.N. Rao & D.J. Macintosh). pp. 5 - l r  

Soepadmo, A.N., Rao, A.N. & Macintosh, D.J. (Eds.). 1964. Proceedings of the 
Asian Symposium on Mangrove Environment Research and Management. 
Univ.Halaysia & UNESCO. 

Staub, F. & G U ~ ~ Q ,  J., 1968. The Cargados Carajos Shoals or St. Brandon: 
Resources, Avifauna and Vegetation. Proc. Roy. Soc. Arts. Sci. Mauritius 

Stoddart, D.R., 1973. 
Geo 1 ogy of Coral 
Press, London pp. 

Subasinghe, S., 1982. 
1.D.R.C. - 1981. 

Taylor, J.D., 1968. 
Mainly M o l  luscan 
254, 129-206. - 

Coral Reefs of the Indian Ocean. In: Biol and 
Reefs. Vol 1. (Eds. O.A. Jones & R. E n d e a n d e ~  
51-91. 

Sri Lanka. In: - Fish & catch. Bonus from the Sea. - ---- 
F.A.O., Rome. I.D.R.C., Ottowa. 

Coral Reef and Associated Invertebrate Communities 
Around Mahe, Seychelles. Proc. Royal Soc. London B. 



Thorhaug, A., 1983. Healing Caribbean Coastlines. Siren - 22, 21-26. 

Tussing, A.R., 1974. Fishery Management Issues in the Indian Ocean Prog., 
FAO., Rome. I O F C / D E V / ~ ~ / ~ ~ .  

UN, 1984. Report of the Ad Hoc Committee on the Indian Ocean. A/39/29. -- 
UKEP, 1982a. Environmental Problems of the East African Region. UNEP Regional 

Seas Reports and Studies Mb 12. 

UNEP, 1982b. Marine and Coastal Area Development in the East Africa Region. 
UNEP Regional Seas Reports and Studies No 6. 

UNEP, 1982c. Conservation of the Coastal and Marine Ecosystems and Living 
Resources of the East AÂ rican Region. UNEP Regional Seas Reports and 
Studies No 11. 

UNEP,  1982d. Achievements and Planned Development of UNEP's Regional Seas 
Programme and Comparible Programmes Sponsored by Other Bodies. UNEP 
Regional Seas Reports and Studies No 1. 

UNEP, 1984. Marine and Coastal Conservation in the East African Region. UNEP 
Regional Seas and Studies lfc> 39. 

UMESCO/UNEP, 1984. Workshop and Training Course on Coral Taxonomy. Phuket, 
Thailand. 

Untawale, A&., 1984. Present Status of Mangroves Along the Coast of India. 

Venkataraiaanujam, R., Santhanam, R. & Sukumaran, N., 1981. Coral Resources 
of Tuticorin S.India and Methods of their Conservation. Proc. 4th Int. 
Coral Beef Synp, Manila 1981. - 1, 259-262. 

Vinci, G*K*, 1982. Threadfin bream (Nemipterus) resources along the Kerala 
coast with notes on the biology of g. japonicus. Ind. J. Fish. 29, - 
37-49. 

Walker, H.J., 1962. Coral and the Lime Industry of Mauritius. Geog. Rev. 
52, 325-326. - 

Walsh, G.E., 1977. Exploitation of Mangal. In: West Coastal Ecos stems 
(Ed. V.J. Chapman). pp. 347-362. Elsevier ~,ci%l. Co., AÃ̂~ 

We1 18, S.M., 1981. International trade in corals. IUCN Conservation 
Monitoring Centre, Cambridge. 

Whitehead, a, 1983. Baleen Whales off Sri Lanka. Loris 16, 176-182. - 
Whitaker, R., 1984. Letter to S. Wells, m. 

MWF, (undated). A Note on India's Marine Habitats. Manuscript. 



PUBLICATIONS IN THE UNEP REGIONAL SEAS REPORTS AND STUDIES SERIES 

No. 1 

No. 2 

No. 3 

No. 4 

No. 5 

No. 6 

No. 7 

No. 8 

No. 9 

No. 10 

No. 11 

No. 12 

No. 13 

No. 14 

No. 1 5  

No. 16 

N O *  17 

No. 18  

UNEP: Achievements and planned development o f  UNEPts Regional Seas 
Programme and comparable programmes sponsored by o t h e r  bodies .  (1982) 

UNIDO/UNEP: Survey o f  marine p o l l u t a n t s  from i n d u s t r i a l  sou rces  i n  t h e  West 
and Cent ra l  African region.  (1982) 

UNESCO/LINEP: River i n p u t s  t o  t h e  West and Cent ra l  African marine 
environment. (1982) 

IMCO/UNEP: The status o f  o i l  p o l l u t i o n  and o i l  p o l l u t i o n  c o n t r o l  i n  t h e  
West and Cent ra l  African region.  (1982) 

IAEA/UNEP: Survey o f  t a r ,  o i l ,  ch lo r ina t ed  hydrocarbons and t r a c e  meta l  
po l lu t i on  i n  c o a s t a l  waters  of t h e  Su l t ana t e  of  Oman. (1982) 

UN/UNESCO/UNEP : Marine and c o a s t a l  a r ea  development i n  t h e  East African 
region.  (1982) 

UNIDO/UNEP: I n d u s t r i a l  sources  of marine and c o a s t a l  p o l l u t i o n  i n  t h e  East  
African reg ion .  (1982) 

FAWUNEP: Marine p o l l u t i o n  i n  t h e  East African region.  (1982) 

WHO/UNEP: Public  h e a l t h  problems i n  t h e  c o a s t a l  zone o f  t h e  Eas t  African 
region.  (1982) 

IMO/UNEP: O i l  p o l l u t i o n  c o n t r o l  i n  t h e  East African reg ion .  (1982) 

IUCN/UNEP: Conservation of c o a s t a l  and marine ecosystems and l i v i n g  
resources  of t h e  East  African reg ion .  (1982) 

UNEP: Environmental problems o f  t h e  East African reg ion .  (1982) 

UNEP: Po l lu t i on  and t h e  marine environment i n  t he  Indian Ocean. (1982) 

UNEP/CEPAL: Development and environment i n  t h e  Wider Caribbean region:  A 
Synthesis .  (1982) 

UNEP: Guidel ines and p r i n c i p l e s  f o r  t h e  p repa ra t ion  and implementation of 
comprehensive a c t i o n  p l ans  f o r  t h e  p ro t ec t ion  and development o f  marine and 
c o a s t a l  a r e a s  of r eg iona l  seas .  (1982) 

GESAMPs The h e a l t h  of t h e  oceans. (1982) 

UNEP; Regional Seas Programme: L e g i s l a t i v e  au tho r i t y .  ( i n  prepara t ion)  

UNEP: Regional Seas Programme: Workplan. (1982) 

No. 1 9  Rev. 2. UNEP: UNEP Oceans Programme: Compendium of p r o j e c t s .  (1985) 

No. 20 CPPS/UNEP: Action Plan f o r  t he  p ro t ec t ion  of t h e  marine environment and 
c o a s t a l  a r e a s  of t h e  South-East P a c i f i c .  (1983) 



No. 21  CPPS/UNEP: Sources, l e v e l s  and e f f e c t s  o f  marine p o l l u t i o n  i n  the  
South-East P a c i f i c .  (1983) ( I n  Spanish on l y )  

No. 22 Rev. 2. UNEP: Regional Seas Programme i n  L a t i n  America and Wider 
Caribbean. (1985) 

No. 23 FAO/UNESCO/IOC/WHO/WMO/IAEA/UNEP: Co-ordinated Mediterranean P o l l u t i o n  
Moni to r ing  and Research Programme (MED POL) - Phase I: Programme 
Descr ip t ion .  (1983) 

No. 24 UNEP: Ac t ion  Plan f o r  the p r o t e c t i o n  and development o f  the  marine and 
coasta l  areas o f  the  East Asian reg ion .  (1983) 

No. 25 UNEP: Marine p o l l u t i o n .  (1983) 

No. 26 UNEP: Ac t ion  Plan f o r  the Caribbean environment programme. (1983) 

. - No. 27 UNEP: Act ion  Plan f o r  the  p r o t e c t i o n  and development o f  the  marine 
environment and coas ta l  areas o f  the  West and Cent ra l  A f r i can  region.  
(1983 ) 

No. 28 UNEP: Long-term programme f o r  p o l l u t i o n  moni to r ing  and research i n  the  
Mediterranean (MED POL) - Phase 11. (1983) 

No. 29 SPC/SPE&/ESCAP/UNEP: Ac t ion  Plan f o r  managing the  n a t u r a l  resources and 
environment o f  the  South P a c i f i c  region.  (1983) 

No. 30 UNDIESA/UNEP: Ocean energy p o t e n t i a l  o f  the  West and Cent ra l  A f r i c a n  
region.  (1983 ) 

No. 31  A. L. DAHL and I. L. BAUMGART: The s t a t e  o f  the environment i n  the South 
P a c i f i c .  (1983) 

No. 32 UNEP/ECE/UN IDO/FAO/UNESCO/WHO/IAEA : P o l l u t a n t s  from land-based sources i n  
the  Mediterranean. (1984) 

No. 33 UNDIESA/UNEP: Onshore impact o f  o f f sho re  o i l  and n a t u r a l  gas development i n  
the  West and Cent ra l  A f r i can  region.  (1984) 

No. 34 UNEP: Ac t ion  Plan f o r  the  p r o t e c t i o n  o f  the Mediterranean. (1984) 

No. 35 UNEP: Ac t ion  Plan f o r  the p r o t e c t i o n  o f  the marine environment and the 
coasta l  areas o f  Bahrain, I ran ,  I r aq ,  Kuwait, Oman, Qatar ,  Saudi Arabia and 
the  Uni ted Arab Emirates. (1983) 

No. 36 UNEP/ECLAC: The s t a t e  o f  marine p o l l u t i o n  i n  t he  Wider Caribbean reg ion .  
(1984) 

No. 37 UNDIESA/UNEP: Environmental management problems i n  resource u t i l i z a t i o n  and 
survey o f  resources i n  the West and Cent ra l  A f r i can  region.  (1984) 

No. 38 FAO/UNEP: Legal aspects o f  p r o t e c t i n g  and managing the  marine and coas ta l  
environment o f  the East A f r i can  reg ion .  (1983) 

No. 39 IUCN/UNEP: Marine and coas ta l  conservat ion i n  the  East A f r i can  reg ion .  
(1984) 



No. 40 SPC/SPEC/ESCAP/UNEP: Rad ioac t i v i t y  i n  the South P a c i f i c .  (1984) 

No. 41 UNEP: Socio-economic a c t i v i t i e s  t h a t  may have an impact on the marine and 
coasta l  environment o f  the East A f r i can  region. (1984) 

No. 42 GESAMP: P r i n c i p l e s  f o r  developing coasta l  water q u a l i t y  c r i t e r i a .  (1984) 

No. 43 CPPS/UNEP: Contingency p lan  t o  combat o i l  p o l l u t i o n  i n  the South-East 
P a c i f i c  i n  cases o f  emergency. (1984) 

No. 44 IMO/ROPME/UNEP: Combating o i l  p o l l u t i o n  i n  the  Kuwait Act ion Plan region. 
(1984) 

No. 45 GESAMP: Thermal discharges i n  the marine environment. (1984) 

No. 46 UNEP: The marine and coasta l  environment o f  the West and Cent ra l  A f r i can  
reg ion  and i t s  s t a t e  o f  p o l l u t i o n .  (1984) 

No. 47 UNEP: Prospects f o r  g loba l  ocean p o l l u t i o n  moni tor ing.  (1984) 

No. 48 SPC/SPEC/ESCAP/UNEP: Hazardous waste storage and d isposa l  i n  the South 
Pac i f i c .  (1984) 

No. 48/Appendices SPC/SPEC/ESCAP/UNEP: Hazardous waste storage and 
d isposa l  i n  the  South P a c i f i c .  (1984) 

No. 49 FAO/UNEP: Legal aspects o f  p r o t e c t i n g  and managing the  marine and coas ta l  
environment o f  t h e  East A f r i c a n  reg ion  : Nat iona l  Reports. (1984) 

No. 50 IUCN/UNEP: Marine and coasta l  conservat ion i n  the East A f r i can  region: 
Nat iona l  Reports. (1984) 

No. 51 UNEP: Socio-economic a c t i v i t i e s  t h a t  may have an impact on the  marine and 
coasta l  environment of the  East A f r i can  reg ion  : Nat iona l  Reports. ( 1984) 

No. 52 UNEP: Arab co-operation f o r  the p r o t e c t i o n  and development o f  the marine 
environment and coas ta l  areas resources o f  the Mediterranean. (1984) 

No. 53 UNEP: UNEP Regional Seas Programme: t h e  Eastern A f r i can  Experience. (1984) 

No. 54 UNIDO/UNEP: Contingency planning f o r  emergenciesassociated w i t h  i n d u s t r i a l  
i n s t a l l a t i o n s  i n  the West and Cent ra l  A f r i can  region.  (1985) 

No. 55 FAO/UNEP: Marine mammals: g loba l  p lan  o f  act ion.  (1985) 

No. 55/Annex FAO/IUCN/IWC/UNEP: Marine mammals: g l o b a l  p lan  o f  ac t ion .  
(1985 

No. 56 GESAMP: Cadmium, lead and t i n  i n  the marine environment. (1985) 

No. 57 IMO/UNEP: O i l  s p i l l s  and shore l ine  clean-up on the coasts o f  the  Eastern 
A f r i can  region. ( 1985 ) 

No. 58 UNEP: Co-operative programmes sponsored by UNEP f o r  the  p r o t e c t i o n  o f  the  
marine and coasta l  environment i n  the wider Ind ian  Ocean region. (1985) 



No. 59 UNEP: Environmental problems of t h e  marine and c o a s t a l  a r ea  of India :  
National Report. (1985) 

No. 60 IUCN/UNEP: Management and conservat ion of renewable marine resources  i n  t he  
Indian Ocean region:  Overview. (1985) 

No. 61 UNEP: Action Plan f o r  t he  p ro t ec t ion ,  management and development of  t h e  
marine and c o a s t a l  environment of t h e  Eastern African region.  (1985) 

No. 62 IUCN/UNEP: Management and conservat ion of renewable marine resources  i n  t h e  
South Asian Seas reg ion .  (1985) 


