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STATUS OF BIOLOGY, ECOLOGY, MIGRATION AND MORTALITY OF OLIVE 
RIDLEY TURTLES FOUND ALONG ORISSA COAST, INDIA- A RESUME  

1.1 Marine turtles in Indian history 

Tortoises and sea turtles are both worshipped as God and consumed as food in India. They are 
worshipped as the Kurma avatar of Vishnu, the God of Preservation in Hinduism. The poor, 
irrespective of their caste and community, consumed the eggs and meat of tortoises and sea 
turtles in several parts of the country until turtle hunt and trade were banned. In West Bengal, 
which used to be the biggest market for turtles and turtle eggs, turtle meat was eaten on Pausha 
Sankranti, a harvest festival dedicated to Laxmi, the Hindu Goddess of Harvest and Wealth. 

The earliest historical reference to large aggregations of turtles on 
the Orissa coast is from the 18th century travel accounts of an 
English trader, Alexander Hamilton, entitled “A New Account of 
the East Indies”. He refers to “prodigious number of sea tortoises” 
resorting to lay their eggs on the Orissa Coast (Hejmadi, 2000). 
Since the 13th century boatloads of turtle eggs from Orissa were 
traded with the neighbouring state of West Bengal (Chadha and 
Kar, 1999). About 100 boatloads, up to 100 000 eggs, were sold 
every year since 1957. The poorer segments of the population 

mainly consumed these eggs. Dried turtle eggs were also used as cattle-feed. The legal trade of 
turtle eggs went up to 1.5 million eggs in the 1970s (Chadha and Kar, 1999). The Government of 
Orissa formerly sold the rights for collection of approximately two million eggs per annum. 
These licenses were cancelled following the advice of Robert Bustard, an FAO crocodile expert 
who in 1975 reported to the conservation community about mass nesting of ( Olive ridley sea 
turtle (Lepidochelys olivacea) in Orissa. Adult marine turtles were also traded during the nesting 
season from Orissa to Calcutta, the capital of West Bengal, and on the east coast of India. There 
was illegal targeted turtle trade off Orissa coast for a brief period of ten years, from the mid-
1970s to the mid-1980s, allegedly introduced by Bengali fishers who settled in Orissa in the 
1970s (Chadha and Kar, 1999). An estimated 50,000 to 80,000 marine turtles, both male and 
female, were sold illegally in every season by the Bengali fishermen, which continued well into 
the 1980s (Chadha and Kar, 1999). 

1.2 Status of olive ridley population and its main habitats in India                                             
According to the Report of the Expert Scientific Panel on Sea Turtles (Government of India, 
2000), five of the eight species of sea turtles found worldwide occur in the Indian coastal waters. 
These are olive ridley (also called oliveback loggerhead turtle or Pacific ridley), green turtle 
(Chelonia mydas), hawksbill (Eretmochelys imbricata imbricata), leatherback (Dermochelys 
coriacea schlegelii), and loggerhead (Caretta caretta gigas). The most common sea turtle found 
in Indian waters is olive ridley. The single most important breeding area for olive ridleys in the 
Indian Ocean is Orissa, which has three known rookeries, in Gahirmatha, Devi river mouth and 
Rushikulya (Pandav, Choudhury and Shanker, 1998). Telemetric studies of olive ridleys that nest 
in Orissa suggest that while some of them remain in waters off Orissa, others migrate to Sri 
Lankan waters after nesting (Shanker, Pandav and Choudhury, 2004). 

Olive ridleys are found in shallow coastal waters of India on the eastern seaboard, particularly 
off the Orissa coastline from mid-October to April/May. The Gahirmatha beach, which extends 
from Dhamra to the Hansua river mouth (or Barunei as used in official records) to a distance of 
35 km, is believed to be the most important rookery for olive ridley in the Indian Ocean. The 
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Devi river mouth and Rushikulya river mouth are the other two major rookeries in Orissa, after 
Gahirmatha. It has been suggested through genetic studies that olive ridleys on the eastern 
seaboard of India “are distinct from other ridleys worldwide and might be ancestral to 
populations in other ocean basins” (Shanker, Pandav and Choudhury, 2004). Mass nesting data 
for Gahirmatha is available since 1975-1976. The arribadas have most often been reported 
between January and March, with occasional reports during April and May, with 44 percent 
being reported in March, the largest occurrence in any single month. Based on comparison of 
statistics of mass nesting estimates for Gahirmatha for the period 1975-1976 to 2000-2001, it is 
concluded “that Gahirmatha has had no drastic decline in the nesting population over the last 25 
years” (Shanker Pandav and Choudhury, 2004). 

There were years when there was no mass 
nesting in Orissa, for example, in 1982, 1988, 
1997, 1998 and 2002 (Shanker, Pandav and 
Choudhury, 2004). The sandbar extensively 
used from 1989 to 1996 by olive ridleys in 
Gahirmatha, Orissa, decreased in area from 1.0 
km during 1989-1996, to 0.278 km2 in 1998 as 
a result of cyclones and erosion and 
subsequently increased to 0.52 km2 in 1999, 
when an arribada took place after a gap of two 
years. The reason for the lack of mass nesting 
events in 1997 and 1998 could be attributed to 

natural causes rather than human activities (Prusty, Sahoo and Mehta, 1999). 

1.3 Marine turtle protection measures in India                                                                                        
India is a signatory to the 1973 Convention on International Trade in Endangered Species of 
Wild Fauna and Flora (CITES) and a party to the 1979 Bonn Convention on the Conservation of 
Migratory Species of Wild Animals (CMS). All five species of sea turtles found in Indian waters 
are protected under the Indian Wildlife Protection Act 1972 which is implemented by the 
Ministry of Environment and Forests at the national level and by the state Forestry Departments 
at the state level. Its scope is up to the limits of Indian territorial waters. Marine turtles have been 
included in Schedule I of the said Act which provides total legal protection to turtles from being 
hunted or traded. Indian legal regimes for the protection of marine turtles are thus confined to the 
terrestrial and marine habitats of turtles, especially up to the limit of territorial waters. There are 
no provisions under existing fisheries legislation explicitly to protect turtles as target species or 
as incidental catch, except for the requirement to use TEDs in some coastal States. The definition 
of fish in Indian state-level fisheries legislation, with the exception of Gujarat, does not include 
marine turtles. 

On 22 April 1975 the Gahirmatha beach was included in the Bhitarkanika Wildlife Sanctuary  
to protect the rookery of olive ridleys. To prevent targeted turtling, the Forestry Department 
sought the help of the Coast Guard in 1981-1982 in apprehending fishing vessels engaged in 
turtling from the neighbouring state of West Bengal (Silas et al., 1983). On 27 December 1993, 
under the Orissa Marine Fishing Regulation Act 1982, (OMFRA) clause (c) of sub-section (1) 
of Section 4, fishing was prohibited within a radius of 20 km of the Gahirmatha area of the 
Bhitarkanika Sanctuary for a period of two years. On the same day, by another notification, 
under Section 3 (a) of OMFRA, the Fisheries Department authorized the Forestry Department 
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“to check fishing activities which have been prohibited within the radius of 20 km of Gahirmatha 
beach....” These notifications have since been renewed on a biennial basis. 

Another notification was issued by the Fisheries Department on 6 June 1997 prohibiting fishing 
by trawlers within 20 km seaward radius of Orissa coast from Jatadhar river mouth to Devi river 
mouth and from Chilika river mouth to Rushikulya river mouth from 1 January to 31 May every 
calendar year (see Figure 1). This notification was amended on 20 May 2000 to prohibit fishing 
by trawlers only up to a seaward distance (instead of seaward radius) of 20 km from the high tide 
line of Orissa coast from Jatadhar river mouth to Devi river mouth and from Chilika river mouth 
to Rushikulya river mouth for the same period. The intent of the notification, although unstated, 
is to prevent olive ridleys from being accidentally caught in trawl nets in the mating grounds in 
Devi and Rushikulya river mouths. The notification, however, does not mention the coordinates 
of the boxes prohibited for trawlers. 

On 27 September 1997 the waters around Bhitarkanika were declared as Gahirmatha 
(Marine) Wildlife Sanctuary  to protect the olive ridley marine turtle in its nesting and breeding 
habitat, under section 26A of the Wildlife Protection Act 1972. The sanctuary of 1 435 km has a 
marine area of 1,408 km and a land area of 27 km (Chadha and Kar, 1999). The sanctuary is 
demarcated into a core area of 725.5 km and a buffer zone of 709.5 km. The Indian Coast Guard 
has been appointed as wildlife warden of Gahirmatha sea turtle sanctuary in 1998, with the 
power to stop and seize fishing vessels, especially trawlers, and to hand them over to the Forestry 
Department for further action. 

Further, on 20 March 2003, the Orissa Fisheries Department issued another notification under 
section 3 (b) of OMFRA authorizing the Coast Guard to implement the provisions of the Act in 
response to the interim directions of the Central Empowered Committee (CEC) constituted by 
the apex court, the Supreme Court of India, dated 7 March 2003 “to enable the Coast Guard to 
seize and impound trawlers operating in restricted zone” (CEC, 2003). The CEC further 
observed after a visit to Orissa between 10 and 14 February 2004 in its report dated 06 April 
2004 (CEC, 2004) that trawlers should be prohibited from fishing from 1 November to 31 May 
every year up to a distance of 20 km towards the sea from the high tide line in Gahirmatha, Devi 
river mouth and Rushikulya to substantially reduce turtle mortality. 

Punishment for hunting or trading marine turtles, or destroying its habitat in a marine sanctuary 
is a criminal offence with imprisonment upto a maximum period of three years and a fine upto 
Rs. 25,000 (US$555) in a State where the per capita income of a fisherman per year is just one-
third of this fine. Violation of OMFRA is adjudicated under a designated fisheries officer with a 
minimum fine of Rs.5,000 (US$110), or five times the value of the fish catch on board; 
cancellation of registration; and forfeiture of the fishing vessel. 

Although the reason for the prohibition of fishing off Gahirmatha has not been mentioned in the 
Government notification, it is seemingly for the protection of olive ridley marine turtles, which is 
not a targeted species of fish. However, the scope of Section 4 of OMFRA is to regulate, restrict 
or prohibit “catching in any specified area of such species of fish...”. Neither the OMFRA nor the 
Orissa Marine Fishing Regulation Rules 1983, define what fish or fishing is, and whether or not 
marine turtles are indeed treated as fish or as animals other than fish that could become 
incidental catch. 

The Fisheries Department notification prohibiting fishing in the Gahirmatha area does not make 
any exemption for any kind of fishing although according to the Orissa Marine Fishing 
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Regulation Rules 1983, “Non-Mechanized Traditional Fishing Crafts shall be allowed to operate 
freely without any restrictions. Waters up to five kilometres from the shore shall be reserved 
exclusively for such fishing crafts and in no case any other type of Mechanized Fishing vessels 
shall be allowed to operate in that area”. Thus, the five-km zone is created to protect the interests 
of those who work onboard non-mechanized fishing vessels. 

Under clause (a) of sub-section (2) of the Section 4 of Wildlife Protection Act 1972: “the need 
to protect the interests of different sections of persons engaged in fishing, particularly those 
engaged in fishing using traditional fishing craft such as catamaran, country craft or canoe” 
should be regarded by the Government while making an order to regulate, restrict or prohibit, 
catching fish in any specified area under sub-section (1). While small mechanized vessels of less 
than 10 HP and fishing with monofilament nets of shorter length and smaller mesh size are 
permitted in the buffer zone, no fishing activity whatsoever is permitted in the core area of the 
sanctuary. It is unclear if the requirement to “protect the occupational interests of the local 
fishermen” as per Section 18 of the Wildlife Protection Act 1972 is fully met by allowing access 
for certain types of fishing activities to the buffer zone of the sanctuary. 

While declaring a sanctuary that includes parts of the territorial waters of India there is further 
provision in the Wild Life Protection Act 1972, that the “right of innocent passage of any vessel 
or boat through the territorial waters shall not be affected by the notification issued under sub-
section (1)” (declaration of a sanctuary). However, the 2004 CEC report suggests that innocent 
passage through the core area of the sanctuary should be allowed only for “traditional fishermen” 
on local fishing vessels. Several of the existing legal provisions to protect the livelihood and 
occupational interests of fishers are thus not adequately ensured in specific instruments that are 
designed to protect turtle habitats. 

Three agencies are authorized to implement turtle conservation measures, viz., the Coast Guard, 
the Forestry and the Fisheries Departments of Orissa. According to a written communication 
from the Department of Operation, Indian Coast Guard, dated 20 February 2004, between 1997-
1998 and 2003-2004, a total of 185 fishing vessels were apprehended for violation of turtle 
protection measures. The Coast Guard also tries to deter illegal fishing vessels in no trawling and 
no fishing zones for protection of turtles before apprehending them. Arrests and detention are 
also made by the Forestry and Fisheries Departments. According to the Fisheries Department of 
Orissa, 72 fishing vessels were seized in 2002-2003 and 19 vessels in 2003-2004 for violation of 
the no trawling and fishing zone under the Orissa Marine Fishing Regulation Act 1982. Most of 
the arrests were of trawlers found within the “no fishing zone” off Gahirmatha, Devi and 
Rushikulya. The Coast Guard seems to incur an annual expenditure of about US$1.4 million for 
monitoring the no trawling and fishing zones during the turtle congregation period, November to 
May. Among apprehensions of fishing vessels for breaking fishing rules and regulations in the 
Indian maritime waters, those for protecting marine turtles appears to be the highest in number. 
Moreover, the amount spent on enforcement of turtle conservation measures in Orissa seems to 
be the highest on the fisheries-related enforcement front in India. 

 
2.1 The Coastal State of Orissa 
Orissa has six coastal districts, divided further into administrative blocks. There are 16 coastal 
blocks where the presence of turtles has been recorded. There is evidence in Orissa’s history--
extending to the previous millennium- of early knowledge of sailing, for both trade1 and fishing. 
The coastal boundaries of the earlier State extended into modern Andhra Pradesh to the south 
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and West Bengal to the northeast, which explains the Andhra and Bengali influences and 
characteristics that are plainly visible in Orissa’s coastal culture today. 
 
Modern Orissa is located between the 170 48' and 220 34' north latitude and 810 24' and 870 29' 
east longitude. The coastline is 480 km long and the Bay of Bengal forms the eastern coastal 
boundary of this territory. Being in a tropical zone, the summer months of April and May are 
incredibly hot, with temperatures often hovering around 500C, but the coastal tracts are granted 
some relief by the moderating influence of the sea. The State is drained by several rivers, the six 
important ones being the Subarnarekha, the Budhabalanga, the Baitarani, the Brahmani, the 
Mahanadi and the Rushikulya. Paradip can be taken to be the dividing point between the 
northern and southern parts of the coast of the State. The continental shelf of Orissa measures 
about 24,000 sq km and extends to 120 km off the northern coast, where the Mahanadi, Baitarani 
and Brahmani rivers bring heavy sediments. Off the southern coast, it is about 40 km wide. The 
northern coast consists of a complex of deltas, estuaries, marshes, mangrove forests and an 
extensive tidal area, whereas the southern coast has sandy beaches, open shores and a deeper 
continental shelf.� 
 

                
The climate along the Orissa coast can be classified into three distinct seasons - a mild winter 
(November to February) with the temperature varying from 18.5 - 28.5°C; a hot summer (March 
to mid June) with the temperature varying from 25.6 - 43°C and a rainy season (mid June to 
October) with the temperature varying from 25.5 - 34°C. The average annual rainfall varies from 
1200 mm to 2680 mm. The number of rainy days per year varies from 55 to 97. The sea surface 
temperature varies from 20 - 33.3°C. The tides along the coast are semi-diurnal type. Orissa 
receives most of its rainfall from the southwest monsoon that passes over the state between June 
and September. The depressions caused in the Bay of Bengal because of this southwest monsoon 
results in severe cyclonic storms during May and October. The entire coastal Orissa is prone to 
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such cyclonic storms. During such cyclones the lowlying areas along the coast get inundated by 
tidal waves resulting in heavy loss of life (human and livestock) as well as property. In the past 
Orissa coast has had severe cyclone disasters. A severe cyclonic storm battered Orissa in 1971, 
claiming more than 10,000 human lives. However, the super cyclone of October 1999, was the 
most disastrous of all known cyclones that the Orissa had experienced in the past. The wind 
speed during the October 1999 super cyclone was of the highest intensity with speed averaging 
around 260 km/hr. As a consequence, most parts of the Orissa coast was badly affected by this 
storm, causing heavy casualty and devastation in the coastal districts. 
 
As regards the coastline, the State Gazetteer published in 1990 classifies the Orissa coast as a 

bulit- up coast. The Orissa coast bulges out in the 
central portion, from Brahmagiri on Chilka lake to 
Dhamra, where Mahanadi, Brahmani and Baitarani 
river systems form a combined delta. While between 
Dhamra and the Subernarekha River mouth, the coast 
is concave in shape as no major river pushes the 
shoreline into the Bay of Bengal. The Rushikulya river 
in the south and the Budhabalanga and Subarnarekha 
rivers in the north have very little or no delta 
formation. The sand spits at the mouth of Chilka lake, 
the Devi mouth and on the left bank of Mahanadi 
River mouth are the best examples of this. At the 
Mahanadi River mouth, the complex spit with a 

number of hooks are formed due to offshore long current and the strong south-west current 
during the monsoon when the load discharge in the Mahanadi is at its maximum. 
 
The characteristics of Orissa's coastline also explain the general absence of bays and inlets here. 
The lone Hukitola bay off Jambu has been formed as a result of the huge complex spit to the 
north of the Mahanadi estuary. There are only three islands off the Orissa coast - Outer Wheeler 
Island, Long Wheeler Island, and Coconut Wheeler Island off Dhamra and Maipura River 
mouths. All these three islands are depositional in nature. 
 
As regards the coastal vegetation, the most prominent natural beach vegetation found all along 
the Orissa coast is composed of psammophytes or sand binders which cover the sand dunes and 
help in controlling soil erosion. The commonest natural beach vegetation encountered along 
Orissa coast are Ipomea pescaprae, Spinifex littoreus, Launea sarmentosa, and Gisekia 
pharnacoides. The coast of Orissa also harbours several patches of mangrove formations - on the 
Mahanadi estuary, Brahmani-Baitarani confluence, and near the mouths of rivers Devi, Dhamra, 
Budhabalanga, and Subarnarekha. Banerjee and Rao (1990) have described the mangroves of the 
Mahanadi and Brahmani-Baitarani deltas in detail. Mangroves on the Devi estuary, despite the 
conducive conditions for their growth, are in a degraded state (Patnaik et al., 1990). Avicennia 
officinalis, Sonneratia apetala, Excoecaria agallocha are also seen here in stunted formation 
along with few other species such as Acanthus illicifolius and Achrostichum aureum. The long 
stretches of mudflats along Balasore coast, north of Dhamra are covered by Avicennia marina, A. 
alba, Sesuvium protulacastrum and Suaeda maritima. Remnants of mangrove vegetation are 
seen near the mouth of Budhabalanga river. Mangroves also occur in the small deltaic formations 
near the mouth of river Subarnarekha. However, the most conspicuous feature of the coastal 
vegetation in Orissa now is the Casuarina plantation. Casuarina was planted in mid 1970s to 
prevent beach erosion and to act as a barrier against cyclonic storms. Cashew (Anacardium 
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occidentalis) has also been planted extensively behind the Casuarina belt, particularly in Puri and 
Ganjam districts. 
 
The coastline north of Dharmra River mouth is characterized by long stretches of inter tidal 
zones. The continental shelf along this stretch is shallow and the maximum width of the inter 
tidal zone varies up to 4 km. The continental shelf along the entire 35 km coast is also very 
shallow and does not exceed 20m even at an off-shore distance of 7 km. The continental shelf 
south of Paradeep becomes steep and the south Orissa coast is characterized by a narrow and 
steep continental shelf. The total continental shelf area of Orissa is estimated to be 23,830 sq. 
kms of which 29% lie in the depth zone 0 – 20 m and 36% in 20 – 50 m depth zone (Anon, 
1997). 
  
The differences in coastal ecological and oceanographic conditions between the north and the 
south are responsible for the occurrence of different fisheries, different fishing techniques, 
knowledge, and craft and gear, and also cultural and social practices in the two regions. The 
various studies conducted by the Bay of Bengal Programme (BOBP) in Orissa in the 1970s and 
1980s attest to this (Tietze, 1985). These conditions also determine the presence of specific flora 
and fauna in the region. The history of marine fisheries in Orissa and knowledge about the 
fishing communities of the State is still somewhat obscure. However, Orissa is well known for 
the ecological treasures it nurtures. Besides harbouring the famous salt-water crocodiles 
(Crocodylus porosus) in the mangrove forests of Bhitarkanika (Kendrapara district), Orissa’s 
coastal waters and beaches are the breeding and nesting grounds of the famous Olive Ridley sea 
turtles. 
 
2.2 Turtle Nesting and Breeding Grounds in Orissa 
There are a total of seven sea turtles in the world, though there is some debate regarding the 
taxonomy of the black turtle, which some consider as the eighth (Bowen and Karl, 2000). Of 
these, five are known to occur in Indian coastal waters: the Olive Ridley (Lepidochelys olivacea), 
the hawksbill (Eretmochelys imbricata), the green sea turtle (Chelonia mydas), the loggerhead 
(Caretta caretta) and the leatherback (Dermochelys coriacea) (GOI, 2000). All are known to 
nest on the Indian coast, with the exception of the loggerhead. Olive Ridleys are widely 
distributed across the world, and are also the most abundant of sea turtles. They are best known 
for their synchronous mass-nesting behaviour, recorded on the Pacific coasts of Mexico (at La 
Escobilla) and Costa Rica (at Ostional and Nancite) and in India (at Orissa) The physical spaces 
of existing (and potential) interactions between turtles and fisheries can be understood by 
observing the Olive Ridleys’ behaviour on the Orissa coast.  
 
2.3 Nesting beaches 
While Olive Ridleys nest both on the east and west coasts of India, mass nesting has been 
observed at three sites in Orissa. The three main rookeries or turtle nesting beaches along the 480 
km stretch of the Orissa coast are the Gahirmatha rookery (Bustard, 1976) between the Brahmini 
and Baitarani, located north of Paradip; the rookery at the Devi river mouth, about 100 km south 
of Gahirmatha (Kar, 1982); and the rookery located 320 km south of Gahirmatha, near the mouth 
of the Rushikulya river (Pandav et al, 1994b). The turtle season in Orissa begins in October and 
ends in April, when the hatchlings leave the nesting beaches. The female Ridleys come ashore to 
nest, usually at night. Nesting starts from January and occurs sporadically all along the Orissa 
coast. The female turtles climb ashore several times during the nesting period. Except for the 
Gahirmatha rookery, the nesting beaches are located close to fishing villages.  
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Prior to the 1989 
cyclone, the 

Gahirmatha 
rookery was a 10–
km stretch of 
uninhabited beach. 
The beach formed 
the eastern 
boundary of the 

Bhitarkanika 
National Park 
(within which 
human habitation is 
prohibited by law). 
The present 
rookery is only 
about 4–5 km long 
and fragmented 

into two sand spits, measuring roughly 2 km in length and 100 m in width (Nasi 1 and 2). 
Nesting also takes place on the Wheeler islands, which is the site for the missile testing range of 
the Government of India’s Defense Research and Development Organization (DRDO). Nesting 
has not been recorded anywhere on the Balasore coast, presumably due to the substrate condition 
of the coast, which is shallow with a vast inter-tidal area (Pandav et al, 1994). 
 
The Devi rookery earlier comprised a 4-km long island called Akashdia and a 3-km long sand-

spit called Sahana Nasi (Pandav et al, 1994a), 
besides the mainland beach.                                      
Akashdia was destroyed in the cyclone of 1999. 
Pandav et al state that 40 to 45 temporary 
settlements of fisherfolk of Sahana, Nuagada, 
Balisahi and Gurujanga villages were present on the 
sand-spit in December 1993 and January 1994, but 
the fisherfolk left the island in February 1994, when 
the sea became rough. These fisherfolk had observed 
turtle nesting and reported it to the researchers. A 
fishing harbour for trawlers was set up at Nuagada, 
around 1 km from the nesting site. The harbour was 
partially destroyed by the super-cyclone that hit 
Orissa in 1999. At present, only a bamboo jetty 

exists further upstream along the Devi River. The present Devi rookery consists only of the 
Sahana Nasi. 
 
The Rushikulya rookery is spread over 6 km and has two permanent fisherfolk settlements: 
Gokharkuda and Kantiagada villages. The fisherfolk keep their boats (mostly beach-landing craft 
and modified Catamarans) and nets in certain parts of the shore. During the fishing seasons, there 
is regular fishing activity on the beaches, including unloading, auctioning and sorting of fish. 
The local fisherfolk and volunteers of the Rushikulya Sea Turtle Protection Committee (RSTPC) 
say that these manifestations of human presence do not adversely affect turtle nesting. The Olive 
Ridleys climb above the high-water mark, dig flask-shaped nests and lay about 100–150 eggs in 
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each clutch. In their study, Pandav et al (1994a) report that the local fishermen collected turtle 
eggs (from an estimated 200 nests) for their own consumption but not for commercial purposes. 
Discussions with local fisherfolk and volunteers of the RSTPC reveal that this practice is no 
longer observable. Basudev Tripathy of the Sea Turtle Project, Puruna Bandha confirms this 
observation. Turtles prefer to nest in areas that are not brightly lit, and have favourable beach and 
soil conditions.  

Both adult & baby turtles are sensitive to 
artificial illumination which disorients their 
pathway to sea   
At present, fishing villages are closest to the 
nesting beaches at Rushikulya. The volunteers 
of RSTPC have worked to spread awareness in 
these villages about the impacts of illumination 
on turtle nesting. They state that the problem of 
illumination from residential areas is better 
tackled than that from industrial and other large 
establishments such as the DRDO’s missile 
testing range at the northern tip of the 
Gahirmatha Marine Sanctuary and the bright 
lights of the Paradip 

 
3.1 BASIC KNOWLEDGE ON OLIVE RIDLEY SEA TURTLE 
The olive ridley is the smallest of all marine turtles with adults measuring about 65 cm long 
(Straight Carapace Length) and weighing 30-55 kg. It is widely distributed throughout the 
tropics, with the exception of the Gulf of Mexico, and populations of highest densities are found 
in the northern Indian and eastern Pacific Oceans. Olive ridley is considered to be the most 
abundant sea turtle in the world mainly due to its enormous nesting aggregations in India, 
Mexico and Costa Rica (Pritchard, 1997). Among the sea turtles, members of the genus 
Lepidochelys (L. olivacea and L. kempii) have the habit of forming huge nesting aggregations - a 
phenomenon popularly referred as “arribada” (Spanish for arrival). During the breeding season 
ridleys congregate in extremely large numbers in favourable coastal waters and resort to 
synchronised nesting involving thousands of individuals in suitable nesting beaches. Within the 
ridley’s nesting ranges, arribadas occur at only a limited number of beaches. The largest nesting 
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sites of this species are located along Bay of Bengal 
(Gahirmatha, Devi and Rushikulya) in eastern India 
(Pandav et al., 1994) and Costa Rica (Nancite and 
Ostional), and Mexico (La Escobilla) in the Pacifics 
(Valverde et al., 1998). While important feeding 
grounds for the Pacific population include the stretch 
between Panama and Equador (Meylan, 1982), 
feeding grounds of northern Indian olive ridley 
population had remained unidentified. Olive ridley 
usually migrates along continental shelves and feeds 
in shallow coastal waters. It is usually seen in large 

flotillas traveling between breeding and feeding grounds mainly in the eastern tropical Pacific 
and the Indian ocean (Pitmann, 1990; Marquez, 1990; Dash and Kar, 1990). Mating occurs in 
shallow coastal waters off nesting beaches (Richard and Hughes, 1972; Dash and Kar, 1990; 
Plotkin et al., 1996; Ram, 2000; this study) and along migratory routes (Kopitsky et al., 2000). 
However, the absence of oceanic aggregations indicates absence of any definitive oceanic 
breeding grounds (Plotkin et al., 1996). Reproductive aggregations of olive ridleys off the 
nesting beaches have recently been studied at Nancite (Kalb, 1999) and Gahirmatha (Ram, 
2000). Multiple paternity in the ridleys has been documented (Hoekert et al., 1999). After the 
mating season, males return to their foraging areas (Plotkin et al., 1996) where as the female 
turtles head towards nesting beaches. Nesting takes place almost a month after mating. 
Individual females arrive for nesting throughout the season on both arribada and non-arribada 
beaches. A day or two of increased nesting activity typically precedes an arribada. Although the 
arribada event itself is very well documented, it is not known what exactly controls the timing or 
synchronisation of arribadas. Environmental factors such as heavy rainfall and strong onshore 
wind have been documented to influence the arribada (Cornelius and Robinson, 1986; Dash and 
Kar, 1990; Plotkin et al., 1997). In the Americas, arribadas of olive ridley occur at comparatively 
fixed intervals (2-4 weeks) round the year, with the largest occurring in the autumn rainy season 
(Pritchard, 1969). In contrast, the ridleys in Orissa show a distinct pattern of nesting at 
Gahirmatha with the arribada taking place normally twice and occasionally thrice in a year 
during late winter and early summer (Dash and Kar, 1990). Olive ridleys typically nest two times 
per season in successive arribadas (Cornelius, 1986; Dash and Kar, 1990). During the inter- 
nesting period, the ridleys do not necessarily stay in large groups and are capable of re-
establishing themselves as a group during a subsequent nesting emergence (Plotkin et al., 1995). 
After the last nesting of the season a female olive ridley leaves the inshore waters for the feeding 
ground (Plotkin et al., 1991). Olive ridley arribadas occur, or have occurred, on beaches in India, 
Mexico, and Costa Rica, with smaller arribadas taking place in Nicaragua and Surinam. No 
arribadas have been observed in Surinam since 1972 (Reichart, 1993) and three of the four 
arribada populations in Mexico no longer exist (Clifton et al., 1982). Today, the largest reported 
arribada nesting population of olive ridleys occur at the nesting beaches in Orissa, along the Bay 
of Bengal (Bustard, 1976; Dash and Kar, 1990; Pandav et al., 1994). Arribada nesting also 
occurs at the mouth of river Devi (Kar, 1982) and the mouth of river Rushikulya (Pandav et al., 
1994b), 100 and 320 km south of Gahirmatha respectively. There are currently five olive ridley 
arribada beaches along the Pacific coast of the Americas, two in northern Costa Rica, two in 
southern Nicaragua, and one in southern Mexico. Playa Esobilla in the state of Oxaca, Mexico is 
currently known to support the largest population of arribada nesters in the western hemisphere. 
 
In the western Indian Ocean, olive ridley turtles nest along the east coast of Africa, and in Oman 
(Frazier, 1975), Pakistan (Asrar, 1999) and Gujarat, India (Kar and Bhaskar, 1982). Olive ridleys 
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also nest on the east coast of India, Sri Lanka and Bangladesh (Kar and Bhaskar, 1982), and in 
other south east Asian countries (Limpus, 1995). In India, a few thousand olive ridleys nest in 
northern Tamil Nadu (Bhupathy and Saravanan, 2002), Andhra Pradesh (Tripathy and 
Choudhury, in press) and the Andaman and Nicobar islands (Andrews et al., 2001). How ever, 
the single most important breeding area for olive ridleys in the Indian Ocean is Orissa, which has 
three known arribada beaches at Gahirmatha, Devi River mouth and Rushikulya (Pandav et al., 
1998). Recent genetic studies indicate that olive ridley rookeries on the east coast of India are 
distinct from other ridleys worldwide and might be ancestral to populations in other ocean 
basins, which increases the conservation importance of this particular population, as an 
evolutionarily significant unit as well as a management unit (Shanker et al., 2000). 

 
Orissa, on the east coast of India, has a coastline 
of 480 km, which is largely sandy and suitable 
for nesting, apart from the Balasore coast north 
of Gahirmatha which is shallow and muddy. 
Gahirmatha (21_N and 87_E) is the 
northernmost of the arribada beaches, 35 km 
long, at the mouth of the rivers Brahmani and 
Baitarani. It is part of the Bhitarkanika Wildlife 
sanctuary and the offshore waters (up to a 
distance of 20 km) have been declared as the 
Gahirmatha National Park. Until 1989, nesting 
occurred on a 10 km beach near the river mouth. 
In 1989, a cyclone cut off a 5 km spit from the 
mainland and subsequently, nesting has occurred 
on islands which are fragments of this spit. Since 
1996, this island, known as Ekakula Nasi, has 
changed drastically from year to year. In 1997, it 
became fragmented into two islands, 1.1 km and 

2.8 km long and a few hundred metres wide (Prusty et al., 2000). In 1999, arribadas occurred on 
two islands which were 2 km long and 50–100 m wide (K.Shanker and B. Pandav, personal 
observation). After the cyclone in October 1999, the islands became narrower and further 
fragmented (Pandav, 2000b). Rushikulya (19_N and 85_E), located 320 km south of 
Gahirmatha, is the southernmost of the arribada rookeries and was discovered in 1994 (Pandav et 
al., 1994). Nesting occurs on a 4 km beach north of the Rushikulya River mouth. The rookery at 
Devi River mouth (20_N and 86_E), located north of Puri, was discovered in 1981 (Kar, 1982). 
Nesting at this rookery occurs on the mainland as well as on dynamic sand bars that change from 
year to year. Nesting beaches at this site have been severely reduced by introduction of 
Casuarina plantations that dominate much of the Orissa coast.  
 
3.2 THE OCCURRENCE OF OLIVE RIDLEYS IN ORISSA – The main studies done so far:      
Four species of sea turtles: olive ridley, hawksbill, green and leatherback are reported to occur in 
the coastal waters off Orissa (Dash and Kar, 1990, personal observation). However, the nesting 
of only one species, the olive ridley has been confirmed so far. The remaining three species are 
extremely rare in the coastal waters off Orissa. Scientific research on sea turtles started in Orissa 
a little over two decades ago. But even this has largely remained confined to the world’s largest 
known olive ridley rookery at Gahirmatha (Bustard, 1976; Kar, 1980; Kar and Bhaskar, 1982; 
Silas et al., 1983; Silas et al., 1984; James et al., 1989; Dash and Kar, 1990). The first artificial 
hatching of eggs collected from Gahirmatha and Konark coasts was carried out in 1974 and 1975 
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(Biswas et al., 1977). Bustard (1976) first reported the large scale nesting of olive ridleys at 
Gahirmatha. After the discovery of Gahirmatha rookery, the Orissa Forest Department in 1976 
started monitoring the nesting population. Then was initiated a tagging program in 1978 at 
Gahirmatha. Nearly 15,000 ridleys were tagged at this rookery between 1978 and 1985 (Dash 
and Kar, 1990). Whereas many of the tagged turtles have been recovered while nesting in 
Gahirmatha during subsequent nesting season, there were very few recoveries outside Orissa. 
The study by Dash and Kar (1990) extensively deals with the nesting biology of Gahirmatha 
population. Olive ridleys arrive in the coastal waters off Orissa by late October and early 
November. Mating takes place in the shallow coastal waters off Gahirmatha during November 
and December followed by sporadic and mass nesting from January to April. An estimated half a 
million ridleys lay their eggs during the arribadas at Gahirmatha, which usually takes place twice 
in a season (Dash and Kar, 1990). 

While most of the studies on sea turtles in Orissa 
concentrated on the Gahirmatha nesting 
population, little attention was paid to other sea 
turtle nesting beaches existing along Orissa coast. 
Kar and Bhaskar (1982) reported exploitation of 
sea turtle eggs from the beaches near Astaranga, 
Chandrabhaga and Gopalpur-on-sea in Orissa 
indicating nesting of sea turtles in these areas. 
Biswas (1982) has mentioned sea turtle nesting at 
the southern end of Puri beach and also on the 
sea beach near Chandrabhaga. Silas et al. (1983) 
They have marked most part of Orissa coast 

south of the Gahirmatha rookery as sea turtle nesting grounds. However, none of these authors 
have given any clue about the intensity of sea turtle nesting in these areas on the Orissa coast. A 
second mass nesting ground of olive ridley in Orissa was discovered near the mouth of river 
Devi in 1981 (Kar, 1982). Due to lack of proper survey and regular monitoring, no further 
information was available from this area till 1993. Pandav et al. (1994) confirmed the 
continuation of sea turtle mass nesting of much lower intensity at this rookery. Most of the 
nesting ground at this rookery was lost because of Casuarina plantation on the beach (Pandav et 
al., 1994). Almost after two decades of the discovery of Gahirmatha, a major rookery of olive 
ridley was identified near the mouth of river Rushikulya along the southern Orissa coast (Pandav 
et al., 1994 a, b).  
 
The illegal capture and transport of olive ridleys from the nesting beaches of Orissa to Calcutta 
and other markets were reported by Kar and Bhaskar (1982) and by Silas et al. (1983). Although 
the Gahirmatha nesting beach is well protected by Orissa Forest Department, the coastal waters 
off Gahirmatha is still subjected to intense commercial fishing activities (Pandav et al., 1994). 
Large scale mortality of olive ridleys due to incidental capture in fishing nets during the nesting 
season at Gahirmatha has been well documented (Kar, 1980; Silas et al., 1983; Dash and Kar, 
1990; Pandav et al., 1997). The number of dead turtles getting washed ashore the Orissa coast is 
on the rise and a record high of 13,500 dead ridleys were recorded along Orissa coast during 
1997-98 breeding season (Pandav and Choudhury, 1999). The offshore aggregation of ridleys in 
Orissa has been a subject of very few studies. Recently Ram (2000) has estimated the 
distribution and abundance of olive ridleys in the off shore region of Gahirmatha Marine 
Sanctuary. 
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3.3 Major Findings from Biological Studies on Orissa’s Olive ridley  
Several turtle biologists have studied the olive ridley turtle in Orissa over the last decade and 
have developed strategies towards turtle conservation. Scientists Kartik Shanker, Basudev 
Tripathy and Bivash Pandav have summarised the salient findings of these studies in a paper              
‘Biological Studies on Sea Turtles on the Coast of Orissa’ published in Indian Ocean Turtle 
Newsletter January 2005. Below are some relevant findings of these studies: 
 
- An increase in mortality was documented from a few thousands in the early 1990s to 
more than 10,000 per year by the mid 1990s (Pandav, 2000). A review of data suggested that this 
population may be on the verge of a decline, based on evidence from the failure of arribadas 
in recent years, a decline in adult sizes and high fishery related mortality (Shanker et al.,2004a). 
 
- Nearshore surveys have shown that sea turtles occur in discrete areas which have been 
named as ‘reproductive patches’. These reproductive patches have been located off the coasts of 
Gahirmatha (Pandav, 2000; Ram, 2000) and Rushikulya (Tripathy, 2004), and are expected 
to occur in the offshore waters of other mass nesting beaches such as Devi River mouth. The 
patches are about 50 – 75 km2 in size, and extend to a distance of about 5 – 6 km offshore. 
 
- The Wildlife Institute of India tagged 10,000 nesting turtles and 1600 mating pairs in 
offshore waters from 1995 – 1999. Results showed that olive ridley turtles migrate between mass 
nesting beaches (Pandav, 2000). Tagged turtles were recovered from southern Tamil Nadu and 
Sri Lanka, indicating that at least some of the olive ridleys that nest in Orissa migrate to these 
areas. 
 
- In satellite telemetry studies conducted in 2001, 3 of 4 turtles remained in the offshore 
waters of Orissa between April and July, 2001, moving within 50 and 200 km of the coast. A 
fourth turtle migrated to the coast of Sri Lanka in August 2001. 
 
- Genetic studies confirmed the results of tagging and showed that there is no genetic 
difference between nesting populations in each of the mass nesting beaches. More significantly, 
the results revealed the distinctiveness of the population on the east coast of India, and suggested 
that they may be ancestral to populations in the Atlantic and Pacific oceans (Shanker et al., 
2004b). 
 
- Satellite imagery studies suggest that the failure of mass nesting at Gahirmatha in 1997 
and 1998 is due to natural causes such as erosion and reduction in the nesting habitat due to the 
impacts of successive cyclones (Prusty et al., 2000). 
 
3.4 The above Paper gives its recommendations for conservation of Olive ridleys too, such 
as:   
 
- There should be more effort to identify and monitor reproductive patches. Identification 
and protection of these reproductive patches from trawling and other harmful fishing practices 
will significantly reduce turtle mortality. 
 
- Protection of the reproductive patches (rather than the entire marine sanctuary) is a more 
effective and efficient way of utilising the limited manpower resources of the state, and can 
involve local fishing communities. 
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- Monitoring of turtle nesting and mortality should also be carried out by independent 
agencies to evaluate success of management measures. 
 
- While reducing current mortality, turtle conservation strategies should be effective in the 
long term. 
 
- The nesting habitat of sea turtles must be protected; adverse impacts of Casuarina 
plantations and beach lighting need to be mitigated. 
 
- Rigorous assessments of various developmental activities on coastal and offshore habitats 
of olive ridley turtles are required 
 
- Satellite telemetry studies will provide important information about migration and 
offshore distributions of turtles during breeding and non-breeding seasons. 
 
 
4.1 The WLI’s research on Olive ridley sea turtles- An Overview   
Only recently, the population, migration, reproductive behaviour and threats to survival of Olive 
ridley sea turtles in Orissa coast were studied more comprehensively during 1995-99 under a 
Research Project “An ecological analysis of critical sea turtle habitats in Orissa for the 
development of a scientific sea turtle management strategy” , conducted by Wildlife Institute of 
India, Dehradun. As a part of the fieldwork under the said project, nearly 13,000 olive ridley sea 
turtles were tagged in different parts of Orissa coast and their movements monitored. Death of 
more than 46,000 adult olive ridleys were also documented during this study. The Final Report 
of the project has been published by the Institute under the title “ Conservation and management 
of olive ridley sea turtle (Lepidochelys olivacea) in Orissa” under the joint authorship of Bibhas 

Pandav and B.C.Choudhury in 
2000. It is worth taking an 
overview of the said project 
report.    
Olive ridley sea turtle nests in 
low densities all along the east-
coast of India. However, the 
most important nesting beaches 
lie in Orissa where the mass 
nesting occurs. Three of the 
world's six known major mass 
nesting beaches of olive ridley 
occur in Orissa. The three mass 
nesting beaches in Orissa at 

Gahirmatha, Devi River mouth and Rushikulya together support a significant portion of the 
world's olive ridley population. Although the nesting population at Gahirmatha has been the 
focus of several studies over the past two decades, little was known about the turtles at the other 
two rookeries in Orissa. This study aimed at monitoring the turtle population all along the Orissa 
coast and addressing certain key issues related to their conservation. 
 
The off shore aggregations of olive ridleys in the coastal waters off Gahirmatha as well as the 
nesting populations at the three rookeries were studied during 1995 – 1999. 1,767 olive ridley 
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mating pairs were captured in the coastal waters off Gahirmatha of which 1,657 males and 1,616 
females were double tagged using monel metal flipper tags. On the beach, 10,327 nesting 
females were tagged during the study. When compared with sizes from other populations it 
seems clear that average lengths of carapaces and range of sizes obtained in this study are larger 
than other geographical regions. Both male and female olive ridleys showed strong fidelity to 
breeding ground. Upon remigration ridleys tagged at Rushikulya rookery re-laid their eggs 
within 100 to 300 m of their previous nests with a range of 0 to 1,000 m. Nesting females also 
showed some degree of movement between nesting beaches, both within as well as between 
nesting seasons. The range of such inter-rookery movement of olive ridley in Orissa varied 
from 35 to 320 km. Recovery of 14 tagged turtles from Sri Lanka and three from South 
Tamilnadu (Gulf of Mannar) provides a clue about the non breeding areas of olive ridleys 
nesting in Orissa. One year remigration intervals were the commonest for ridleys of both 
sexes with the second and third year intervals being correspondingly less common. Tag 
recovery from dead turtles washed ashore the Orissa coast also showed considerable 
movement in the coastal waters off Orissa. 

 
The location of olive ridley mating pairs, sighted during the 
study, in the coastal waters off Gahirmatha were recorded and 
the extent of distribution obtained by drawing a Minimum 
Convex Polygon around the turtle locations. Mating pairs 
were found to be aggregated in an area of 52.58 sq. km in the 
coastal waters off Gahirmatha and the area of maximum 
utilisation was 27.52 sq. km. All the sightings of mating pairs 
recorded during the study were within 5 km of the coast line. 
All the observed mating took place within a depth of 20 
meters. Turtles nesting in Orissa showed a distinct temporal 
pattern of nesting with most of the nesting taking place during 
neap tidal nights. A drastic change in beach profile was 
observed at the Nasi rookery, Gahirmatha during the study. In 

total, 34,469 and 77,208 eggs were examined respectively at Gahirmatha and Rushikulya 
rookery to determine the incubation success. The mean percentage hatching success and 
emergence success at Gahirmatha varied from 47.7 to 94.4 and 39.8 to 84.3 respectively. 
Similarly, the mean percentage hatching success and emergence success at Rushikulya varied 
from 83.8 to 97.01 and 69.78 to 96.1 respectively. A significant difference in hatching success (F 
= 304.137, df = 1, p < 0.001) as well as emergence success (F = 282.127, df = 1, p < 0.001) was 
observed between Gahirmatha and Rushikulya. 
 
Out of the two mass nesting beaches (Gahirmatha and Rushikulya) regularly monitored during 
the study, extensive beach erosion was observed at the Nasi rookery of Gahirmatha. Beach 
erosion resulted in loss of almost 59% of the total nesting area at Nasi rookery, Gahirmatha. The 
disorientation of turtle hatchlings at Rushikulya was prevalent at Rushikulya rookery. During the 
study, the Orissa coast witnessed an exponential increase in number of dead turtles. In total 
46,219 adult olive ridleys were counted washed ashore the Orissa coast during the study. All the 
dead turtles counted during the study were adults. The number of dead turtles counted in the 
survey sectors showed a strong correlation with the number of mechanised fishing vessels 
operating in their respective coastal waters. 
 
The findings of this study strengthen the case for establishing a net work of protected areas 
for sea turtles along the Orissa coast. This study proves the fact that olive ridleys in Orissa 
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use more than one beach for nesting during the same as well as subsequent breeding 
season. Based on the movement of turtles between nesting beaches and in the coastal waters 
off Orissa obtained during this study it is proposed that the entire sea turtle population 
visiting Orissa coast should be considered as a single conservation unit. Therefore 
protection of all the three mass nesting beaches as well as their coastal waters are 
extremely crucial for the survival of sea turtles in Orissa which could well be a single 
population. Further the analysis on incubation success data strengthens the importance of 
smaller rookeries like Rushikulya. 

 
The large-scale mortality of adult turtles in 
Orissa recorded during the study is a matter 
of utmost concern and need to be addressed 
immediately. The need for strengthening the 
patrolling in offshore waters where turtle 
congregation occur and the use of Turtle 
Excluder Device are some of the steps 
suggested that needs to be taken up 
immediately. Turtle congregations like that in 
the coastal waters off Gahirmatha need to be 

located along rest part of the Orissa coast so that adequate protection can be provided to the 
turtles in the offshore waters. Keeping in view the intensity of artificial illumination at 
Rushikulya rookery, the use of low intensity lights is suggested to mitigate the problem. Finally 
the study recommended a continuous monitoring of the turtle population in Orissa which is 
undoubtedly under great threat.�

 
5.1 SEA TURTLE MORTALITY IN ORISSA- ABIOTIC & BIOTIC FACTORS 
The WLI’s study listed out various factors, some nature-driven, others man-made, responsible 
for increasing incidence of sea turtle mortality in Orissa coast.   
Sea turtles are killed by various animals and environmental phenomena. Predators, erosion, and 
inundation by rain or tides destroy nests and eggs. After hatching turtles of all ages, both at sea 
and on land are consumed by predators. They are also subjected to debilitating parasites and 
diseases (George, 1997) and are killed by various abiotic factors, including hurricanes (Limpus 
and Reed, 1985) and thermal stress (Meylan and Sadove, 1986; Witherington and Ehrhart, 1989). 
Quantitative accounts of sea turtle mortality in the wild are few. Natural mortality of sea turtles 
has been studied well during the egg and hatchling stages, including the brief period when 
hatchlings emerge from the nest and make their way down the beach to the water. Many species, 
from ants to jaguars, prey on sea turtles. Excellent reviews by Hirth (1971), Stancyk (1982), and 
Dodd (1988) categorize predators by the life stage of sea turtles on which they prey. Eggs and 
emerging hatchlings are some times killed when a nesting female of either the same or a different 
species digs into their nest. Bustard and Tognetti (1969) described this activity as a density 
dependent mortality factor and this phenomenon is highly prevalent in mass nesting species like 
olive ridley (Cornelius, 1991; Valverde et al. 1998).  
 
Other biotic and abiotic factors that cause mortality in sea turtles include invasion of plant roots 
in the turtle nests (Witherington, 1986), beach erosion and tidal inundation (Whitmore and 
Dutton, 1985; Eckert, 1987). 
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Sea turtle mortality associated with human activities far exceeds to that of natural mortality. 
Human induced activities have resulted in the world-wide decline of most species of sea turtles. 
Today their numbers are drastically reduced to the point that all seven sea turtle species are 
considered either threatened or endangered. The challenges that sea turtles face from human 
activities impact every stage of their life cycle, from loss of nesting beach and foraging habitats 
to mortalities on the high seas and coastal waters through intense mechanised fishing activities 
(NRC, 1990; Lutcavage et al., 1997). Anthropogenic activities have been a major reason behind 
the decline in the number of olive ridleys. Direct harvest of adult turtles and their eggs from 
nesting beaches have resulted in the collapse of some of the major nesting congregations of olive 
ridley sea turtles in Mexico in recent times (Cliffton et al., 1982; Green and Oritz-Crespo, 1982). 
The nesting population of ridleys in Orissa has recently been the focus of attention of national 
and international community because of the large-scale mortality of adult turtles. Uncontrolled 
mechanised fishing in areas of high sea turtle concentration has resulted in large scale mortality 
of adult sea turtles during the last two decades in Orissa (James et al., 1989; Dash and Kar, 1990; 
Pandav et al., 1994; Pandav et al., 1997; Pandav and Choudhury, 1999). 
 
Clearly, a complete analysis of all natural and human activities that adversely impact the survival 
of olive ridleys in Orissa is beyond the scope of this chapter. In this chapter the mortality of olive 
ridleys in Orissa are dealt in three stages: loss of post ovipositional eggs laid during the arribada 
as a result of beach erosion; mortality of olive ridley hatchlings as a result of artificial 
illumination near nesting beaches and the mortality of adult olive ridleys in the coastal waters off 
Orissa related to mechanised fishing activities. 
 
5.2 Further Egg loss due to beach erosion 
Of the two mass nesting beaches (Gahirmatha and Rushikulya) regularly monitored during the 
study, beach erosion was minimal at Rushikulya. Most of the turtles at Rushikulya nested in the 
mid beach area which was free of beach erosion. Because of the shifting nature of the beach at 
Gahirmatha, heavy erosion was noticed at this rookery during the study. Although the beach 
width at Gahirmatha varied from 71 to 213m during the 1995 arribada, most of the turtles nested 
within 50m of the high tide line. The total area used by turtles for nesting at this rookery was 
estimated to be 0.206 sq. km during this arribada. Of this total nesting area 0.122 sq. km was 
estimated to have been lost because of beach erosion resulting in the loss of almost 59% of the 
total nesting area. The post-arribada period at Gahirmatha during 1995 breeding season therefore 
witnessed a heavy loss (>50%) of the post ovipositional eggs.   

                                                      
5.3 Disorientation of the hatchlings 
Hatchlings at Rushikulya showed extremely 
high degree of disorientation. A total of 105 
nests were sampled at Rushikulya rookery 
and 13,921 hatchlings were counted to 
determine their orientation during the 1997 
breeding season. 91.4% of the hatchlings 
fell in the pit facing the land ward side. The 
nesting beach at Rushikulya is backed by 
sand dunes and creeping grasses. The 
disoriented hatchlings after straying form 

the sand dunes enter into the creeping grasses and get badly entangled in them. The hatchlings 
that remain stuck in the creeping vegetation either get predated by various avian predators or die 
because of desiccation. 
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5.4 Mortality of adult olive ridleys in Orissa 
During the study duration, the Orissa coast witnessed an exponential increase in the number of 
dead turtles with every passing season and reached an all time high in 1997-98 when 13,575 
dead olive ridleys were washed ashore.  

In total, 46,219 dead olive ridleys were counted during 
the periodic surveys over six breeding seasons in 
Orissa. 41% of this mortality occurred in the 35kms 
stretch of Gahirmatha coast. The sex ratio of the dead 
turtles washed ashore the Gahirmatha coast was 
analysed for three breeding seasons (1996-97 to 1998-
99). In total, 12,376 dead turtles were counted in 
Gahirmatha coast during the above period of which 
percentage of males were 36.5, percentage of females 
were 55.6 and indeterminate individuals constituted 
7.9%. Except for the 1996-97 nesting season, a higher 
percentage of males were observed during initial part 
of the breeding season (November to February). 

 

6.1 Management Strategies mooted by WLI  
The concentrated mass nesting of olive ridley sea turtles in several critical localities along the 
Orissa coast is one of the most intensive in the world and needs to be protected. Measures must 
be taken up urgently to conserve this sea turtle population which is facing increasing threats to its 
survival. A recent study on molecular genetics of this population has come up with the finding 
that the Orissa population of olive ridley sea turtle may have served as the ancestral source for 
ridley populations across the world (Shanker et al., 2000). This greatly enhances the conservation 
value of this population. It is clearly of utmost importance that this large population visiting 
Orissa coast must be given the highest priority. Based on the findings of this study following 
measures are recommended to effectively manage the sea turtle population in Orissa. 
 

A. ESTABLISHMENT OF A NETWORK OF PROTECTED AREAS IN ORISSA FOR SEA 
       TURTLE CONSERVATION 

Of the three mass nesting beaches of olive ridleys in Orissa only the Gahirmatha rookery and its 
coastal waters are given protected area status. The nesting beaches as well as their coastal waters 
at Devi and Rushikulya lack any kind of legal protection, making them vulnerable to human 
related disturbances. Tag recoveries during the present study have revealed the movement of sea 
turtles between the rookeries as well as their coastal waters. The study also proves that olive 
ridleys in Orissa are using more than one beach for nesting during the same as well as 
subsequent breeding seasons. Therefore, the possibility that the turtles, nesting at Rushikulya are 
also nesting at Devi and Gahirmatha cannot be ruled out. Hence any adverse impact on the 
turtles at Devi or Rushikulya rookery is ultimately going to affect the nesting population at 
Gahirmatha. Further, if the nesting beach at Gahirmatha continues to decline due to geographical 
factors, these turtles may nest at the other rookeries and it is important that these alternate-
nesting beaches should be safeguarded from disturbance factors. Therefore the entire sea turtle 
population using Orissa coast for nesting should be considered as a single conservation unit and 
protecting the three mass nesting beaches as well as their coastal waters is�extremely crucial for 
the survival of sea turtles in Orissa which could well be a single population. Further, the analysis 
highlights the importance of smaller rookeries like Rushikulya. Although Gahirmatha 
undoubtedly supports the largest congregation of olive ridleys, this study reveals that the 
mortality of eggs is also higher there due to high intensity of beach erosion. Further, frequent 
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saline inundations also considerably lower the rate of incubation success at Gahirmatha. 
Compared to Gahirmatha, nests laid at Rushikulya showed a significantly higher incubation 
success during this study. Considering the rapid changes in nesting habitat at Gahirmatha and the 
resulting lower incubation success, a stable beach like Rushikulya emerges as an important 
rookery that can help in sustaining a stable population of olive ridleys in the long run.  

 
The mass nesting beach at Devi River mouth, 
discovered in 1981, has not yet received any 
kind of protection measure. To make matters 
worse, much of the nesting ground at Akashdia 
Island on Devi River mouth has been lost to 
Casuarina plantation due to lack of proper land-
use management program. It is recommended 
that the coastline between Kadua River mouth 
and mouth of river Petaphutei (which includes 
two islands -Akashdia and Sahana Nasi) should 
be declared as a protected area and proactive 
management strategy is required to conserve the 

nesting habitats of ridleys along this coast.  Similarly the Rushikulya rookery although 
discovered in 1994 (Pandav et al., 1994), is yet to receive any protective measure. In the absence 
of legal protection status, the nesting beach at this rookery has been usurped and altered by 
aquaculture firms. It is therefore suggested that a 20 km coastal stretch, from the Rushikulya 
river mouth north wards to the Malud village along Chilka coast should be declared a sanctuary. 
 

B. REDUCING THE MORTALITY OF ADULT SEA TURTLES IN O RISSA 
Natural mortality factors except those affecting eggs and hatchlings on beaches are difficult to 
alleviate. However, mortality factors that result from human activities are more amenable to 
management. The present study documents an extremely high mortality of olive ridleys on the 
coast of Orissa. A major reason behind this large-scale turtle mortality is mechanised fishing 
activities in areas of high sea turtle concentration. Organised harvesting and large-scale killing of 
sea turtles over a prolonged time is a major cause for drastic declines in turtle populations; 
kemp's ridley sea turtle in Mexico is a prime example of this. No one has ever successfully 
managed marine turtle population at stable population levels while subjecting them to large-scale 
mortalities. As discussed in Chapter 3.3, the reproductive value of an adult turtle is much more 
higher than any other life stages. More over the fact that both male and female olive ridley 
remigrate annually to the same breeding area (Chapter 2.2.6.5) where fishing intensity is high, 
puts them at a greater risk of getting killed in the fishing nets. Therefore, the high levels of olive 
ridley mortality recorded during this study are a matter of utmost concern and need to be 
addressed without any further delay. The first step is a strict enforcement of ban on near-shore 
mechanised fishing and commercial fishing activities in areas of high sea turtle concentration. As 
already discussed, most of the turtle mortality in Orissa has been documented in the coastline 
between Gahirmatha and Devi River mouth. Undoubtedly, the coastal waters along this stretch 
support high sea turtle population.  
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The Government of Orissa has declared the coastal waters off Gahirmatha a marine sanctuary 
and the coastal waters off Devi River mouth a no-fishing zone for certain period. Besides, the 
Orissa Marine Fishing Regulation Act, 1982 and Rules 1983  seek to prevent any kind of 
mechanised fishing within 5 km of the shoreline. However, the enforcement agencies viz., the 
State Forest Department and the State Fisheries Department, lack infrastructure to enforce the 
ban on fishing in these areas. Therefore the agencies concerned, should be provided with 
adequate sea going vessels and personnel for strict enforcement of these bans. The use of Turtle 
Excluder Devices (TED) in trawl nets should be made mandatory for trawlers operating in the 
coastal waters beyond five km from the shoreline. TEDs are essentially trapdoors, which can be 
attached to trawl nets and they allow large animals like sea turtles to escape from the net without 
significant loss of fish catch. However, use of TED alone will not bring down the turtle mortality 
because turtles are also caught and killed in gill nets and TEDs cannot be used in gill nets. 
Therefore, a combined strategy involving strict enforcement of the existing law on marine 
fishing and the use of TEDs, should be adopted to bring down the turtle mortality. 

 
C. PROTECTION OF SEA TURTLES IN THE COASTAL WATERS 

Protection of the nesting turtles and the post-ovipositional eggs on the nesting beach is a fairly 
straightforward option open to us. However, the real problem for the management is the 
protection of sea turtles in the sea where much of the problem occurs. Protecting vast stretches of 
coastal waters with inadequate infrastructure has been a major problem in managing the sea 
turtle population in Orissa. The Gahirmatha Marine Sanctuary is spread over an area of 1400 sq. 
km. There is only one sea going vessel with the management to patrol the entire area. Results 
of the study clearly show that much of the congregation of ridleys during early part of the 
breeding season is confined to an area of roughly 52 sq. km. Although possibility of other 
reproductive congregations in the vicinity cannot be ruled out, this study has identified one big 
congregation. The management, instead of diluting its effort in patrolling the vast 1400 sq. km of 
coastal waters with just one patrolling vessel, can actually intensify patrolling in a small area 
such as the reproductive patch identified during this study. Such reproductive patches keep 
shifting with the progress of the breeding season. The management should try to locate such 
reproductive patches and intensify patrolling there to deter the mechanised boats to trawl/fish in 
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the area. The exercise to identify reproductive patches should be extended to all the other parts of 
the Orissa coast so that adequate protection can be provided to the whole population during 
the breeding season. 

 
D. MINIMISING THE IMPACT OF ARTIFICIAL ILLUMINATION  

More than the adult turtles, the turtle hatchlings were found to be strongly disoriented in the 
presence of artificial illumination at Rushikulya rookery. Since hatchling emergence at this 
rookery takes place only for 3-4 nights in a year and these dates can be predicted well in 
advance, the management should initiate a dialogue with the local municipal authorities and the 
chemical plants to put off the lights during the hatchling emergence period. Most of the 
background glow at Rushikulya results from the high intensity mercury vapour lamps that are 
used as street lamps by the municipal authorities and the chemical plants. These high intensity 
lamps can be replaced with lights of low intensity such as sodium vapour lamps to minimise 
disorientation of turtle hatchlings. A green fence, in the form of a plantation, can be raised on the 
higher grounds behind the mass nesting beach at Rushikulya to counter the impact of background 
glow. However, it should be ensured that the green fence be raised well away from the nesting 
beach leaving enough space for the turtles to nest. 

 
E. IDENTIFICATION OF THE EXACT NON-BREEDING GROUNDS  OF OLIVE RIDLEYS 
     NESTING IN ORISSA 

Though olive ridleys spend almost six months in a year in the coastal waters off Orissa, till 
recently nothing was known about the area where they spend the remaining six months. 
Recovery of 22 turtles tagged in Orissa from Sri Lanka and Gulf of Mannar during this study 
indicate that this could possibly be the non-breeding grounds for the ridleys migrating to the 
Orissa coast every winter. Although the tagged turtles have been recovered all around Sri Lanka, 
most of the recoveries are made from Gulf of Mannar and the west coast of Sri Lanka. Satellite 
telemetry studies can provide definite answers about olive ridleys non-breeding area. However, 
with the existing tag returns it is clear that olive ridleys are migrating from as far south as Sri 
Lanka to breed in Orissa. Therefore, further surveys are needed to find the status and identify 
potential threats to the ridleys in these areas especially in the Gulf of Mannar. 

 
F. CONTROL AND REALIGNMENT OF COASTAL CASUARINA  PLANTATION  

A prominent feature of coastal vegetation in Orissa is the presence of extensive Casuarina 
plantation. The former nesting beach at Gahirmatha and the existing nesting beach at Devi River 
mouth has been completely taken over by this dense Casuarina plantation. Casuarina is 
detrimental to the nesting of sea turtle population in more than one way. Dense Casuarina 
plantation causes excessive shading of the nesting beach. Studies in south western Florida 
suggest that nests laid in the shaded areas are subjected to lower incubation temperature which 
can alter the natural sex-ratio of hatchlings (Schmelz and Mezich, 1988). Casuarina with its 
superficial root growth and thick litter fall renders the beach unsuitable for turtles to nest. Davis 
and Whiting (1977) reported declines in nesting activity of loggerhead in Everglades National 
Park where dense strands of Casuarina took over native beach vegetation. Fresh plantations are 
still coming up very close to the high-tide line near Barunei along the Gahirmatha coast and near 
Devi River mouth. It is essential to put an end to the spread of Casuarina plantations towards 
beach- front and, in fact, recent plantations that were raised close to the high tide line should be 
uprooted and cleared. The study strongly recommends that Casuarina plantations should be at 
least 150-200 m away from the high- tide line to provide adequate nesting habitat for sea turtles. 
Such stipulation should ideally be extended to the entire stretch of Orissa coast. 
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G. RESEARCH IN SUPPORT OF CONSERVATION 
Research on sea turtles throughout the world has contributed by a long way towards 
understanding their biology and managing these endangered animals. The tagging program 
carried out during this study indicated that there is inter-rookery movement of olive ridleys in 
Orissa, while the tagging of mating pairs has provided key information on reproductive biology 
of the species. Keeping this research as a baseline study, follow up work needs to be taken up on 
this species to develop further management strategies. The sea turtle rookeries as well as the 
sporadic nesting beaches in Orissa need constant monitoring during the breeding season to 
determine the intensity of sea turtle nesting based on which detailed management program can be 
laid out. Regular surveys of the coast during the breeding season will also provide crucial 
information on sea turtle mortality. Although this study documented a high mortality of adult 
turtles in Orissa, there are still glaring gaps in our knowledge in understanding the root cause of 
the problem. No quantitative information is available on the capture rates of sea turtles in shrimp 
trawls or in gill nets and on their mortality rate due to such incidental capture. In order to prevent 
this large scale incidental capture, it is essential for the manager to know when and where turtle 
captures occur, at what depth majority of the captures occur and how many turtles are killed. To 
resolve these questions a quantitative study of incidental capture-related- mortality during fishing 
operations needs to be carried out in Orissa. The largest known rookery of olive ridleys at 
Gahirmatha has undergone considerable changes in the recent past. The study of coastal 
geomorphology in this area will help in understanding the beach dynamics so that proper plans 
can be worked out to effectively manage the turtles nesting at this rookery. Since the olive 
ridleys migrating to Orissa coast do not necessarily spend the remaining part of the year within 
the geographical limits of Orissa or for that matter India, it is necessary to involve various 
governmental and non-governmental agencies across countries in the management of these long 
distance migrants. 
   
7.1 Tagging Operation- Results and Findings     
Under the WLI’s project, tagging operation was carried out over three nesting seasons of 
November to May during the year 1996 to 1999 and each in two phases: capture and tagging of 
ridley mating pairs in the coastal waters off Gahirmatha and on-the-beach tagging of nesting 
females. Subsequently the mating pairs captured in the coastal waters, the nesting turtles on the 
beach and the dead sea turtles washed ashore along the Orissa coast were searched for presence 
of tags on their flippers. Upon recapture, the date and place of recapture, in case of a nesting 
female the segment of the beach where the turtle was recaptured and the morphological 
measurements were recorded. 
7.2 Nest site fidelity and movement between the nesting beaches-  
During the course of the WLI study, the beach profile at Gahirmatha and Devi River mouth 
witnessed rapid changes. The nesting beach at Gahirmatha (Nasi rookery) was fragmented into 
two widely separated islands and the Robert Island near the Devi River mouth where most of the 
turtles were tagged in March 1997 arribada got submerged during the subsequent breeding 
season. This rapid change in beach profile made it impossible to compare the place of nesting 
(segment of the beach) between years for nesting site fidelity analysis. Therefore, only recapture 
made at the Rushikulya rookery was considered for nesting site fidelity analysis. Turtles 
recaptured at Rushikulya rookery showed a higher degree of nesting site fixity during the study. 
Of the 519 turtles tagged in February 1997 arribada at Rushikulya rookery 44 were recaptured in 
the March 1998 arribada at the same rookery. Ridleys generally re-laid their nests within 100 to 
300 m of their previous nests with a range of 0 to 1,000 m. Ridleys tagged at nesting beaches in 
Orissa also exhibited movement between two rookeries. Two of the turtles tagged during the 
arribada at Rushikulya rookery on 2 and 3 February 1997 (Tag No. WR25417, WR25418 and 
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WR25793, WR25794) were recaptured while nesting in another arribada at Robert Island near 
Devi River mouth on 17 March 1997. One of the turtles tagged during the arribada at Robert 
Island on 14 March 1997 (Tag No. WG23444 and WG23445) was subsequently recaptured while 
nesting at Nasi rookery on 16 April 1997. An estimated 300 turtles had nested at Nasi rookery on 
the same night. Besides these inter-seasonal movements between the rookeries, ridleys in the 
present study also exhibited intra-seasonal shift in nesting beaches. Two of the turtles tagged at 
Nasi rookery on 2 April 1997 (WG01484 and WG01485) and 14 April 1997 (WG01912 and 
WG01913) were recaptured while nesting on the sea beach near mouth of river Baunsagarha on 
22 April 1998 (35 km away from Nasi). Similarly one of the turtles tagged near Chilka mouth 
(WG20020 and WG20021) on 30 March 1997 shifted its nesting beach and was recaptured while 
nesting at Rushikulya rookery during the arribada on 23 March 1998. The distance range of these 
inter-rookery movements of olive ridley in Orissa varied from 35 to 320 km (n = 30). 
Tag recoveries from dead turtles washed ashore - More than 45,000 dead adult olive ridleys 
washed ashore the Orissa coast during the entire study period were counted, out of which 85 
dead turtles were found with tags. Of the 85 dead tagged turtles, three were recovered after three 
season intervals, 28 were recovered after two season intervals, 39 were recovered after one 
season interval, from the date of tagging. The remaining 15 dead tagged turtles were recovered 
during the same season. Recovery of tagged turtles showed evidences of movement of olive 
ridleys between the nesting sites in Orissa. 
7.3 Migration -Prior to their arrival along Orissa coast in early November, olive ridleys are 
known to follow a coastwise northerly course i.e. turtles cross the coastal waters off Tamil Nadu 
and Andhra Pradesh and arrive in Orissa (Dash and Kar 1990). However, little is known about 
the post-nesting movements of ridleys using the Orissa coast and the existing literature is 
completely silent about the return migration of ridleys. Long distance tag recapture data from the 
WLI’s study suggests that female turtles move southward along the coast after they complete 
their nesting. One of the turtles tagged on 13 March 1997 during the arribada at Robert Island 
rookery (Tag No.WG22081 and WG22082) was subsequently recovered 324° off Kalmunai 
coast and 
about 22 nautical miles from the beach off Kalmunai, eastern Sri Lanka on 27 April 1997. The 
straight-line distance (as the crow flies) between Robert Island and Kalmunai is roughly around 
1,900 km. So far, there have been 22 long distance recoveries of the ridleys tagged in Orissa. Of 
the 22 long distance recoveries five are from the Gulf of Mannar, south Tamil Nadu and the 
remaining are from Sri Lanka. Ridleys tagged at all the three mass nesting beaches as well as in 

the coastal waters off Gahirmatha have been recaptured 
from Sri Lanka.  
Remigration interval - During the present study some 
males have been recorded in courtship activity in 
subsequent breeding season and all such recaptures were 
made in the coastal waters off Gahirmatha where they had 
been originally captured while courting in a previous year. 
For the males recorded mating in subsequent years, mean 
remigration interval was 0.99 years (S.D = 0.06, range = 
0.86 to 1.14 years, n = 28). Females recaptured offshore 
were returning after an interval of 1.01 years (S.D = 0.05. 
range = 0.96 to 1.09 years, n = 5). Remigration intervals 
for nesting turtles tagged at Gahirmatha and Rushikulya 
rookeries between 1997 and 2000 have been compared. In 
total 193 and 98 recoveries were made at Gahirmatha and 
Rushikulya respectively during the above period. The 



 

 

24

24

remigration pattern of olive ridleys shows that one year remigration intervals were the 
commonest (64.8% and 74.5% respectively for Gahirmatha and Rushikulya), and the second and 
third year remigration intervals were correspondingly less common (25.4% & 9.8% for 
Gahirmatha and 22.4% & 3.1% for Rushikulya). Those turtles which remigrated annually to 
Rushikulya rookery showed a mean remigration interval of 1.07 years (S.D =0.06, range = 0.96 
to 1.13 years, n = 73). Similarly, the turtles nesting annually at Gahirmatha showed a mean 
remigration interval of 0.97 years (S.D = 0.03, range = 0.92 to 1.14 years, n= 193).  
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7.4 Earlier and Recent Tagging Studies: 
It is a well-known fact that many species of marine turtles undertake long distance migration 
between their foraging areas and nesting sites with a high degree of accuracy. Recent genetic 
studies have demonstrated that breeding sea turtles return to their region of birth (Bowen et al., 
1992; Gyrius and Limpus, 1988). After returning to their region of birth and selecting a nesting 
beach, sea turtles tend to re-nest in relatively close proximity. During subsequent nesting 
attempts within that nesting season, a small percentage will utilise more distant nesting sites in 
the general area or within a few hundred kilometres (Bjorndal et al., 1985; Limpus et al., 1984; 
Limpus et al., 1992). Results of this tagging study on the nest site fidelity concurs with that of 
Dash and Kar (1990) on olive ridleys at Gahirmatha, Bosc and Le Gall (1986) on green turtles 
and Chaves et al. (1996) on leatherback, Dermochelys coriacea, at Playa Langosta, Costa Rica. 
Like the olive ridleys in Orissa, green and leatherback were also found to have relaid their nests 
usually less than 300 m and often within 100 m of the previous nests with a range of about 600 m 
to 1,100 m. 
 
Earlier tagging studies on olive ridley have also recorded the movement between nesting beaches 
with a range of 85 km (Schulz, 1971; n = 3) to 160 km (Meylan, 1982; n = 1). Compared to these 
studies, the movement of olive ridley between nesting beaches in Orissa seems to be the longest 
for the species recorded so far. Eckert et al. (1989) recorded similar movements between nesting 
beaches for leatherback sea turtle with a range of 30 to 110 km. Bjorndal et al. (1983) reported 
the distance between intraseasonal re-nesting attempts of 38 loggerheads ranged up to 290 km. 
Other records of intra-seasonal nesting movements suggest that loggerhead turtles are capable of 
moving long distances, but the proportion of individuals doing so is low (Limpus, 1985). 
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Movement of olive ridleys between nesting beaches has also been observed between the two 
mass nesting sites in Costa Rica; Nancite and Ostional. Between 1980 and 1984, a total of 29 
Ostional ridleys were observed at Nancite and 35 Nancite turtles were recorded at Ostional 
(Cornelius and Robinson, unpubl. Report; cited in Valverde et al., 1998). This dynamic 
movement between beaches is remarkable and may represent an exception to the natal homig 
hypothesis as applied to green turtles (Bowen et al., 1992). It is possible that beach exchange is 
part of a complex phenomenon that olive ridleys use to colonise or even move to another beach 
altogether. So far, in Orissa we have six instances where the ridleys have shifted their nesting 
beach. Continuous monitoring at these nesting beaches in Orissa is essential to determine the 
degree of such movements between nesting beaches. Further, some of the turtles that were 
tagged while nesting at Devi River mouth were recaptured mating at Gahirmatha. The turtles that 
mate at Gahirmatha have also been recorded to nest as far south as Chinchiri (25 km) and some 
have been recovered 100 km south. This seems to be consistent with the findings for male green 
turtles (Fitzsimmons et al., 1997) that there is some degree of male mediated gene flow in this 
population although the population structure seems to be quite weak (Shanker et al., 2000). 
Monitoring the coastal waters off the nesting beaches can also provide substantial information on 
movement of olive ridleys between sites in Orissa. The recovery of dead tagged turtles along 
Orissa coast during this study also gives some understanding of their movement in the coastal 
waters off Orissa. Till January 2000, 13 of the 3079 nesting females tagged at Rushikulya 
rookery were found dead in Orissa. Of the 13 tagged turtles, one was found washed ashore near 
Satbhaya village along the Gahirmatha coast and the remaining 12 were found in the coastal 
stretch between Paradeep and Devi River mouth. The distance between the place of tagging and 
the place of recovery of dead turtles varied from 200 to 320 km. Similarly four of the turtles 
tagged at Gahirmatha rookery were subsequently found washed ashore in the coastal stretch near 
Devi River mouth (approximately 100 km south of Gahirmatha). Recovery of dead turtles away 
from their place of tagging strengthens the view that there exists certain degree of movement of 
sea turtles in the coastal waters off the mass nesting beaches in Orissa. The same turtles that are 
using the Rushikulya rookery for nesting are also frequenting the coastal waters off Devi River 
mouth, Paradeep and Gahirmatha. 
 
This is again substantiated with the fact that ridleys in Orissa are using more than one beach for 
nesting. Although mortality of sea turtles near the Rushikulya rookery is minimal, turtles tagged 
at the same rookery have been recovered dead near Devi River mouth, Paradeep and Gahirmatha. 
The coastal waters in these areas are subjected to heavy commercial fishing activities and 
densities of dead turtles washed ashore in these areas are extremely high. Therefore providing 
adequate protection to sea turtles in the coastal waters off Gahirmatha and Devi is not only 
crucial for the turtles nesting in these areas but also for the turtles using the Rushikulya rookery. 
 
8.1 Olive ridleys in the off-shore waters: 
Courtship and mating has been least studied in sea turtles. Information available on sea turtle 
courtship and mating are mostly anecdotal. Ehrhart (1982) tabulated 15 studies, which provide 
the foundation for the current understanding of courtship and mating in sea turtles. Sea turtles 
have a promiscuous mating system. Mounted pairs have been reported in the open ocean, along 
migratory pathways, in aggregations and off nesting beaches (Richard and Hughes, 1972; 
Cornelius, 1986; Pitman, 1990; Meylan and Meylan, 1994). Unlike the Costa Rican mass nesting 
beaches of olive ridley, where mating pair assemblages appear to be minimal (Kalb, 1999), 
Gahirmatha witnesses a huge congregation of mounted pairs off the nesting beach at the 
beginning of breeding season. Similar observations have been made for green turtles where the 
main courtship area occurs within sight of the nesting beaches (Central Pacific: Balazs, 1980, 
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1983; Northern Australia: Bustard, 1972; Aldabra Atoll: Frazier, 1971). Balazs (1980) tagged the 
courting turtles and demonstrated that they included the same females that were nesting on the 
adjacent islands, usually within 2 km of the courtship sites. 
 
Although most of the turtles that breed off the Gahirmatha coast use the Nasi group of islands for 
nesting, few of them have been recorded to nest as far south as Chinchiri (35 km). Three of the 
females tagged at Devi River mouth and one female at Rushikulya have also been recorded in 
courtship activities in the offshore waters of Gahirmatha during subsequent breeding seasons. 
These tag recoveries indicate the possibility that at least some of the mounted females disperse 
from courtship sites to distant rookeries within the region (Chinchiri, Devi and possibly 
Rushikulya), and not necessarily to the closest one. Limpus (1993) observed similar movement 
of female green turtles and noted that turtles courting in lagoonal areas of Heron Reef (Southern 
Great Barrier Reef) dispersed from courtship sites to rookeries that lie within 92 km without 
nesting at Heron Reef. Meylan et al. (1992) reported movement of 240 km in female green 
turtles from a courtship aggregation off Bocas del Toro, Panama to the Tortuguero rookery in 
Costa Rica. The few tag recoveries during this study only provide a clue that turtles nesting in 
different rookeries in Orissa are possibly using the courtship area off Gahirmatha. Further 
tagging and monitoring at the courtship area in Gahirmatha will provide definite answers on the 
use of this area by the turtles nesting in the near by rookeries (Devi, Rushikulya). 

 
Males probably arrive earlier in the breeding season 
and females are present in less numbers during this 
period (Dash and Kar, 1990). Because of scarcity of 
females during early part of breeding season, males 
actively compete with each other to copulate with the 
females. Presence of male-male pairs as well as the 
triplets (two males mounted on a female) and 
quadruplets (three males mounted on a female) in the 
initial part of mating season seems to indicate the 
scarcity of females during this period. 

 
A female sea turtle exhibits a receptive period, or "heat", for about 7 to 10 days and males appear 
to be sexually active for about one month (Wood and Wood, 1990; Limpus, 1993). Recapture of 
tagged turtles during the mating season in this study also shows a similar period of receptivity for 
both female and male olive ridleys. Results of this study also augment the findings of several 
genetic studies that indicate promiscuous mating in sea turtles (Limpus, 1993; Owens, 1980). 
 
Approximately two weeks after mating the ovulation starts and the first nesting typically occurs 
about two weeks after ovulation, although longer intervals are possible in the ridleys (Owens, 
1980; Wood and Wood, 1980). During this study females were recaptured nesting within an 
interval of 35 to 113 days of mating, corroborating Owens (1980) that nesting is followed almost 
four weeks after mating. However 15 out of 17 recaptures were obtained after an interval of 60 
days or more (Table 4.1). As ridleys are known to lay more than one clutch per season (Dash and 
Kar, 1990), all these recaptures could be of the turtles that are nesting for the second time during 
the season. Olive ridley sea turtle is well known for its huge breeding assemblages both on the 
nesting beach as well as in the offshore waters during mating and prior to the commencement of 
arribada. Kalb et al. (1992) have defined assemblages of olive ridleys located just off the nesting 
beaches as the "reproductive patch". Their study revealed that individuals within the patch are 
reproductively active and transitory during the breeding period. However, nothing more is 
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known about the dynamics within such a patch. During the present study the reproductive patch 
at Gahirmatha was located just south of the nesting beach and with the progress of the nesting 
season this patch gradually shifted north and prior to the commencement of arribada the patch 
was located right in front of the nesting beach. This study reveals that maximum area covered by 
the reproductive patch during the mating season at Gahirmatha was 52.58 sq. km. (100% MCP) 
and most of the mating was concentrated over an area of 27.52 sq. km. (90% HM). The extent of 
off shore distribution seems to be consistent with observations off Nancite where individuals in 
the reproductive patch although transitory were found within 5 km off shore during the breeding 
period. The mating pairs at Gahirmatha tend to occur in much shallower waters than do other 
species of sea turtles. The reproductive patch off Nancite was aggregated at a depth of 40 - 130 
feet (Kalb, 1999) but the Gahirmatha patch during mating season is located in an area of less 
than 60 ft deep. This is because of the shallow nature of the continental shelf in the region. 
 
The exact reason why the ridleys aggregate in such shallow near-shore waters at Gahirmatha is 
unknown. Factors such as availability of food in the area, river effluents and near-shore current 
pattern may play a role in the aggregation of turtles off Gahirmatha. However, the fact that 
turtles aggregate in huge numbers in the offshore waters during the breeding season is of 
considerable importance from management point of view. The Gahirmatha Marine Sanctuary 
spreads over an area of 1400 sq. km. and there is only one patrolling vessel to protect this entire 
area. Because of lack of effective patrolling, mechanized fishing is rampant within the sanctuary 
limit. The adverse impact of mechanized fishing is reflected in terms of high sea turtle mortality 
along the Gahirmatha coast (Dash and Kar, 1990; Pandav and Choudhury, 1999; also discussed 
in detail in Chapter III). Keeping a vigil on the entire marine sanctuary with one patrolling vessel 
is certainly not feasible. Result of this study shows that ridleys during the breeding season are 
not randomly distributed throughout the marine sanctuary. And rather, they occur in certain 
patches. One such reproductive patch located during the mating period in this study covers a 
maximum area of 52.58 sq. km. Locating such reproductive patches and providing adequate 
protection to these congregations will definitely reduce fishing pressure in these areas. Instead of 
diluting the patrolling effort throughout the sanctuary with just one vessel, the management can 
concentrate on intensifying the patrolling effort in such reproductive patches, thereby reducing 
the turtle mortality in the area. 
 
8.2 Olive ridleys on the shore: 
Olive ridleys have been reported to exhibit distinct temporal pattern of nesting. Marquez et al. 
(1976) correlated Mexican arribadas with the phases of the moon; emergences usually take place 
during the waning quarter when tidal amplitude is low. Dash and Kar (1990) have also recorded 
nesting of ridleys during neap tidal nights. Spring tidal days are marked by high variation in tide. 
Tidal variation during neap tidal days is minimal and sea remains relatively calm, thus providing 
an easy access to the nesting beach. This could have been the possible reason behind the distinct 
temporal patterns of nesting exhibited by ridleys in Orissa. The significant relationship between 
moon phase and nightly nesting densities is important for sea turtle conservation program. 
Surveys to find out nesting intensities of olive ridleys along Orissa coast can be effectively 
planned during neap tidal days. Intense artificial lighting on the beach-front that disorients the 
nesting females and the emerging hatchlings ought to be controlled during these periods at 
rookeries like Gahirmatha and Rushikulya. 
 
During normal nesting season when beach formation is proper, Gahirmatha witnesses a high 
proportion of nesting emergences. During peak nesting years in 1982 and 1983, Dash and Kar 
(1990) recorded low percentage of non-nesting emergences (9.4 to 13.1 %). During the present 
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study when beach formation was proper in 1996, only 15.7% of crawls resulted in non-nesting 
emergences. However, with the reduction in beach width during 1997 and 1998, most part of 
Gahirmatha rookery was subjected to frequent tidal inundation. The beach remained wet for most 
part of the nesting season. Wet beach condition because of excessive rainfall or tidal inundation 
is known to adversely affect the survival of post-ovipositional eggs (Ragotzkie, 1959; Kraemer 
and Bell, 1980). The high proportion of non-nesting emergences (86.4%) recorded in 1998 when 
most part of the nesting beach was wet indicated the unsuitability of beach condition for turtle 
nesting. 

Barring the March 1999 arribada at Gahirmatha, 
standardized methods have not been used in Orissa to 
estimate turtles nesting in arribadas. This makes the 
estimates of large arribadas in Orissa a suspect. None 
of the published reviews of nesting in Orissa (Dash 
and Kar, 1990; Mohanty-Hejmadi and Sahoo, 1994; 
Chadha and Kar, 1999; Mohanty-Hejmadi, 1999) 
makes any mention of methods used in the counting of 
turtles or estimation. One unpublished report describes 
a stratified strip (100m) transect used to count turtles 
in Gahirmatha in 1985 (Mishra and Kar, 1986). 
However, none of them has been published in peer 
reviewed publications, and estimates published in 

these books and reports by different authors do not in fact match. Furthermore, the absence of an 
estimate of variance is felt acutely. 
 
Enumeration of turtles carried out in this study during 1999 arribada at Gahirmatha emphasized 
on the count of only ovipositing turtles. Counting of only ovipositing turtles is specifically 
important since many turtles are likely to strand several times before nesting successfully in an 
arribada. In Gahirmatha, the nesting beach got fragmented in 1989 and was subjected to frequent 
tidal inundation, leading to multiple strandings before nesting, especially during arribadas. Hence 
it is very likely that earlier figures reported for Orissa overestimate the number of turtles to an 
unknown degree each year. The census in March, 1999 suggests that less than 200,000 turtles 
nest during major arribadas in Gahirmatha. 
 
Compared to the Rushikulya rookery, nests placed at Gahirmatha show considerable variation in 
incubation success. The overall mean hatching success at Gahirmatha during this study (63.5%) 
is considerably lower to that of findings of Dash and Kar (1990). In five nesting seasons from 
1981 to 1985, Dash and Kar (1990) estimated the overall mean hatching success to be 87.72%. 
Incubation success in sea turtles is believed to be influenced by a number of interacting 
ecological factors such as sand temperature, sand particle size, water content and salinity (Miller, 
1985). Wet beach condition as a result of excessive rainfall has been documented to adversely 
affect the survival of postovipositional eggs of olive ridleys at Nancite, Costa Rica (Ragotzkie, 
1959; Kraemer and Bell, 1980). High moisture content in the beach sand reduces the hatching 
success by inhibiting or reducing gas exchange between egg clutch and its surroundings (Packard 
et al., 1977; McGehee, 1990) or by promoting fungal growth on the egg shell (McGehee, 1990). 
As the results of this study indicates. Gahirmatha has shown over the years a decline in the 
hatching success of eggs laid during the arribada. This decline in hatching success at Gahirmatha 
could be possibly due to the changes in nesting beach profile. Over the years the nesting beach at 
Gahirmatha has been severely fragmented. The Nasi group of islands over the years has 
witnessed a drastic reduction in the length and width of the nesting area. Moreover, the nesting 
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beach at Gahirmatha during this study were subjected to frequent tidal inundation and most part 
of the beach remained wet through out the incubation duration. This could have played a major 
role in reducing the hatching success at this rookery. The low incubation success at Gahirmatha 
and a higher rate at Rushikulya could possibly be because of the major differences in the 
physical characteristics of the two beaches. The beach is wider, three tired, free of tidal 
inundation and the turtle nests are spread out at Rushikulya rookery. Consequently, destruction 
of nests by subsequently emerging nesting females during the arribada is much less at 
Rushikulya. In comparison, the narrow nesting stretch restricted on both sides by Maipura 
estuary keep the turtles on a finite beach at Gahirmatha. Extensive destruction of nests by turtles 
takes place during arribada at Gahirmatha, promoting microbial proliferation in the nesting 
beach. Microorganism proliferation is thought to result from the increased amount of egg derived 
organic matter found in the arribada beaches as a direct consequence of nest destruction by other 
nesting turtles, as well as predators, beach erosion and high tides (Cornelius et al., 1991). All the 
factors that promote microbial proliferation in the nesting beach are prevalent in Gahirmatha. 
Due to the limited size of nesting area at Gahirmatha, nest disturbance increases as the nesting 
density increases during the subsequent nights of an arribada. Estimating that 25% of 300,000 
nests (of ca. 100 eggs each) were destroyed by turtles during the 1999 arribada at Gahirmatha, 
and if the average mass of the eggs is 32.6 g (Reichart, 1993), then about 244 metric tons of 
organic matter were added to the beach that year as a consequence of nest disturbance by other 
nesting females. This figure increases significantly if embryos that die during different 
developmental stages are included. 

 
Turtle eggs require an optimal respiratory environment 
to develop properly (Ackerman, 1980). Given the 
tremendous amount of decomposing organic matter 
from the many broken eggs and the frequent tidal 
inundation at Gahirmatha, the level of oxygen available 
for the development of embryos may not be optimal. 
Thus, it is conceivable that high embryonic mortality at 
Gahirmatha could be due to a large extent to low 
availability of oxygen brought about by the massive 
decomposition of organic matter and by frequent tidal 
inundation during the incubation period. A similar 

reason for the low hatching success of nests laid during arribada at Nancite, Costa Rica has been 
provided by Valverde et al. (1998).  
 
In comparison to Gahirmatha, the incubation success at Rushikulya is extremely high. The beach 
at Rushikulya is wide, turtle nests are spread out and moreover its three-tier structure (low, 
medium and high beach) is free of frequent tidal inundation. The ideal condition of egg 
development at Rushikulya is reflected in terms of low embryonic mortality (1.7%, Table 4.3). 
Although Rushikulya receives smaller number of nesting turtles in comparison to Gahirmatha, its 
potential in terms of a stable and more productive beach cannot be ignored. Considering the 
rapid fragmentation and erosion of nesting habitats of olive ridleys at Gahirmatha, stable beaches 
like Rushikulya can play a vital role in sustaining a viable population of ridleys in future. 
 
9.1 Satellite tracking of sea turtles   
As a part of the WLII’s Sea Turtle Project which was being implemented in collaboration with 
Forest Departments of 10 maritime States, a nesting female Olive Ridley Turtle ‘Chandra’ and 
three others of her species, were tagged in April 17 to 19, 2001 at the mouth of the Devi river in 
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the state of Orissa. With the help of satellite transmitters, the movement of Chandra and the 
others was to be tracked even after they ventured back into the deep sea, far from the nesting site. 
These special tracking devices are meant to study the long range migration and foraging areas of 
sea turtles.  
 
Satellite telemetry is now being used for tracking the movements of turtles, once they go out to 
the deep sea. Platform Transmitter Terminal (PTT) or Satellite transmitters are attached to the 
animal whose movements are to be monitored. They are attached to the turtle’s shell using epoxy 
which does not generate heat, or harm the turtle. The PTTs have temperature sensors and surface 
time counters to indicate the proportion of time spent on the surface. A switch ensures that the 
PTT is switched on only when the turtle surfaces, conserving the battery when under water. The 
battery is designed to last a year, assuming that the turtle spends 30 per cent of its time on the 
surface. The transmitters send high frequency signals that are received by Polar orbiting weather 
satellites. The transmissions are then decoded to identify the transmitter, as each has a unique 
code. With this data, latitudes and longitudes can be plotted on a map, and the migratory route 
traced. In 2001, for the first time in India, the Olive Ridley turtles were tagged with satellite 
transmitters to track their movements once they left the beach 
 
In satellite telemetry studies conducted in 2001, 3 of 4 turtles remained in the offshore waters of 
Orissa between April and July, 2001, moving within 50 and 200 km of the coast. A fourth turtle 
migrated to the coast of Sri Lanka in August 2001. ( Biological Studies on Sea Turtles on the 
Coast of Orissa, Kartik Shanker, Basudev Tripathy and Bivash Pandav, January 2005)  
 
Genetic studies confirmed the results of tagging and showed that there is no genetic difference 
between nesting populations in each of the mass nesting beaches. More significantly, the results 
revealed the distinctiveness of the population on the east coast of India, and suggested that they 
may be ancestral to populations in the Atlantic and Pacific oceans (Shanker et al., 2004b). 
 
Satellite imagery studies suggest that the failure of mass nesting at Gahirmatha in 1997 and 1998 
is due to natural causes such as erosion and reduction in the nesting habitat due to the impacts of 
successive cyclones (Prusty et al., 2000). 
 
10.1 Gahirmatha faces ravage of nature:  

  
Mass nesting sites such as Gahirmatha have been 
greatly impacted by natural processes in the region 
in the recent past. When discovered, mass nesting 
was occurring along a 10 km stretch of the 
coastline. In the early 1980s, the turtles 
themselves deserted this site to shift northwards to 
the Ekakula nasi (‘nasi’ means sand spit near a 
river mouth). In 1989, a severe cyclone 
fragmented this nesting beach. The sand pit now 
formed an elongated island, around 4 km in 
length, surrounded by the Maipura river on three 

sides, and the Bay of Bengal on the east. That year, no more than a hundred turtles nested at the 
island. Later, mass nesting started on the island, now renamed as Ekakulnasi rookery. Nature had 
more in store. In 1998, the island got further fragmented. Two islands were formed with an 
average width of 50 mtrs. This narrow width left very little space for nesting, leading to the 
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destruction of previously laid eggs by subsequent nesting turtles. Beach erosion also leaves many 
nests exposed to predators like jackals, foxes, crows and other birds. The hatchlings have to 
negotiate these predators to reach the ocean. Marine biologists believe that only one out of every 
1000 eggs actually matures into an adult. But the major threat comes from human activities. 
Roads and buildings being constructed near the rookeries hamper nesting. More infrastructure 
projects near the nesting sites mean more threats to the turtles and their habitat. The hatchlings 
instinctively find their way to the ocean by sensing the light on the sea, as compared to the dark 
areas of vegetation and dunes where they nest. But the increased lighting from roads and 
buildings on the landward side misguides young turtles who get confused about the route to the 
sea, leading to increased mortality. Trawler fishing, though banned near the coast, is a threat, and 
Turtle Excluder Devices, though mandated, may not always be used. 
 
11.1 
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12.1 ROLE OF COAST GUARD  
Coast Guard has been playing an important role in assisting the State Authorities of Orissa in 
protecting the three mass nesting beaches of Olive Ridley Turtles by maintaining constant patrol 
around the three beaches. Coast Guard Regional Headquarters(East) undertakes a special 
operation each year to protect the Oilive Ridley Turtles. In the year 2003 “OP-LIVETURT” was 
conducted by Coast Guard from 01 Nov 2003 to 07 Jun 2004 to protect marine turtles in 
Gahirmatha Sanctuary and Prohibited Areas under Orissa Marine Fisheries Regulation Act 
(OMFRA).  In the year 2004 the Coast Guard again conducted "OP-LIVETURT" from 01 Nov 
2004. Coast Guard has also been associated in the Hearings of the “Central Empowered 
Committee” appointed by the Supreme Court to monitor the progress of conservation efforts of 
the sea turtles off Orissa coast. To ensure protection of these species, Coast Guard officers 
appointed as Commanding Officers of Indian Coast Guard Ships have also been delegated 
powers of “Authorised Officers” under the OMFRA in Mar 2003 on directives of the Orissa 
High Court. The Indian Coast Guard is also in the process of looking for suitable shallow water 
crafts (ICs) for exclusive patrol off Orissa coast. 
 

13.1 Turtle Mortality from Incidental Catch in Fishing Operations 

Sea turtles face threat in every stage 
of their life cycle due to natural and 
human factors, both on land and at 
sea. Natural threats include 
Predation, flooding of eggs by high 
tide, loss of eggs due to erosion, 
diseases. Human induced threats 
include modification of nesting 
beaches, accidental drowning in 
fishing nets, direct collision with 
boats, disorientation due to artificial 
illumination near nesting beaches 
etc. Of all the known threat factors, 

by far the most important source of death of sea turtles, identified by the world scientific 
authorities is the human induced factor i.e. the incidental capture of juveniles, sub adult and adult 
turtles during marine trawl fishing. Some of the world’s largest olive ridley mass nesting sites in 
Orissa i.e. Gahirmatha and Devi River mouth have been in the limelight for the last two decades 
due to the large-scale mortality of adult turtles in marine fishing nets at these sites and thus 
posing a serious threat to the only mass nesting population in India (Pandav and Choudhury 
1998). Uncontrolled mechanized fishing in areas of high sea turtle concentration areas has played 
a major role in the large-scale mortality of adult sea turtles during the last two decades in Orissa. 
Dash and Kar (1990) reported about the stranding of 4682 adult olive ridley turtles along the 35 
KM Gahirmatha coast during 1978 to 1983. In 1993 - 94, 5400 adult olive ridleys were found 
stranded during a six-month survey of sea turtle nesting beaches in orissa, carried out by Wildlife 
Institute of India (Pandav et al., 1994, Pandav et al., 1997). Mortality due to mechanized offshore 
fishing reached an alarming number of 14,000 turtles in 1998 (Pandav and Choudhury 1999). 
During a study of sea turtles in Orissa Pandav (2000) counted 46,200 adult olive ridleys between 
1993 to 1999. These 46,200 turtles were counted only in a stretch of 282 Kms out of the entire 
480 Km coastal belt of Orissa. Hence the actual number of dead turtles would relatively be much 
higher without any doubt. 
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Although commercial shrimp fishing is currently the most valuable marine fishery in Orissa, in 
terms of export earnings and domestic fish supply it also plays a major role in important human 
induced source of sea turtle mortality. Sea turtles are captured in shrimp trawls towed along the 
sea bottom behind the shrimping vessels. Turtles swimming, resting, or feeding on or near the 
bottom in the trawl path are overtaken and enter the trawl with the shrimp and fish, get drowned 
and die due to suffocation and asphyxia. They are also slaughtered to save the trawl nets in 
which they are entangled. In spite of the wide acceptance of this fact that thousands of 
endangered sea turtles are regularly captured and killed in the shrimping nets and also shrimp 
trawling was pinpointed to be the vital cause for the large scale sea turtle mortalities in orissa, the 
trawl operators in Orissa have denied to accept this fact. They have rather come up with their 
point of view such as diseases, migration fatigue, marine pollution etc… to be the causes for the 
large-scale sea turtles mortalities. While the people involved in commercial fishing industry are 
reluctant to accept the fact that shrimp trawling is indeed a cause for the sea turtle mortality, 
responsible marine fishing nations have developed Turtle Excluder Device (TEDs) and Bycatch 
Reduction Devices (BRD), in which non- target marine turtles escape.�However, fisher folks are 
reluctant to accept TED and BRD complaining that valuable fish and shrimp also escape along 
with marine turtles. Since TED and BRD have not been used significantly to substantiate such 
claims it is all the more important to provide some empirical data to counteract such arguments. 
To provide such data, Turtle Excluder Device (TED) was visualized to be used in the industrial 
shrimp trawl nets to prevent the retention and mortality of the endangered dead turtles and to 
scientifically calculate fish/prawn loss.  
 
13.2 Orissa’s marine fishery: 
The shrimp fishery has the highest product value of any fishery in orissa. The fishery industry 
not only solely relies on shrimps but also catches fishes. Orissa accounts for an annual 
production of 6,858 tones of shrimp and 1, 25, 000 tones of other marine annual production. A 
total of 236, 03,236,461 rupees are gained per annum due to export of marine products from 
Orissa (Handbook on fisheries statistics Orissa, 1996-97). The most valuable shrimp species 
harvested in orissa are Tiger (P.monodon), white (P.indicus), flower (M.dobsoni) and brown 
(P.japonicus) prawn respectively. The peak of these shrimp harvests occurs during October to 
May months every year. As the shrimps mature, they migrate offshore and the vessels begin to 
fish very near to the offshore out to a depth of 25 meters. Normally maturing brown prawns 
continue to migrate to deeper waters and mostly the smaller trawls do not fish in deeper waters 
and the sona boats (larger trawlers or deep sea trawlers) gets access to this fishery. The small 
shrimp vessels used are usually around 6 to 30m long and the large sona boats are 30–40m long. 
�
A wide range of fishing gears and practices ranging from small scale artisanal fishing to large  
industrial systems are used for fish and shrimp capture in Orissa. Over, the years, traditional 
fishing gears have been upgraded and more efficient fishing systems have been introduced, most 
important among these fishing gears are the trawlers, purse seines, lines and gill nets.  
 
13.3 Trawlers: 
Trawlers are mechanized fishing boats, which are used for active fishing that requires extensive 
manpower, which in turn gets a good yield. They are very common and popular along the coast 
of all maritime fishing nations of the world. Trawlers became the most popular fishing gear in 
India since its introduction in 1960. The name trawl is derived from the manner of operating the 
fishing gear. This is a large bag net tapering from the mouth forming a flattened cone, with some 
device for keeping the mouth of the net open, while it is towed or dragged. There are different 
varieties of trawlers like 1) based on depth at which it operates (demersal trawl, midwater trawl 
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or pelagic trawl), 2) based on material used in boats (otter board trawl, beam trawl etc.) and 3) 
based on number of nets used (single rigged, double rigged). For this experimental study otter 
board bottom single net trawling was used uniformly till the end of the study, as such trawlers 
are common along the Orissa coast. 
 
13.4 Description of the net used: 
Trawl nets are funnel shaped body of netting closed by a bag or cod end. The net has the 
following parts: 1. Mouth piece (40mm mesh size), 2.wing piece (35 mm mesh size), and 3. 
Belly piece (30 mm mesh size), 4. Throat piece (30 mm mesh size), and 5. Cod end (25 mm 
mesh size). TED was fitted in the throat piece region before the cod end. Cod end mesh size was 
comparatively small; so that it retains the fish without gilling. 
 
Mr.B.C.Choudhury and Bibhas Pandav have brought out a Report called ‘A quantitative 
analysis of incidental capture and mortalities of sea turtles during commercial shrimp 
trawling using Turtle Excluder Device (TED) along the coastal waters of Orissa’ 2002, 
based upon data collected during Nov. 2001 to March 2002 in collaboration with Dept of 
Forests and Dept of Fisheries Orissa. This study aimed to assess the efficiency of TED in 
reducing the mortality rate of sea turtles, with a view to lobby for the introduction and 
promotion of this approach in trawl nets in India. The aim was also to provide a realistic cost 
benefit analysis in terms of the economic loss to the fishing agencies on using the TED. 
13.5 Turtle excluder device (TED): 

TED is an inexpensive trap door 
placed in trawling nets that allow 
shrimps and fishes to pass to the 
cod end while it allows larger 
animals like sea turtles to escape 
without drowning. They have 
been shown to reduce sea turtle 
mortality by 97% and do not 
significantly affect shrimp catch. 
These devices cost around 2000 

Indian Rupees (US $45). These devices were created to prevent the incidental capture of the non-
target species in trawl nets, in other words to enable the nets to be made more selective in what 
they capture. TEDs have shown many advantages for the commercial shrimp fishery, since, apart 
from providing a technological solution to the problem of incidental capture and drowning of sea 
turtles, they reduce 40% of the incidental catches of other unwanted marine life such as sharks, 
rays, large fishes and trash. They also increase the fuel efficiency of a shrimp trawler and they 
reduce the time spent by fisherman in separating the shrimp from by catch; increase the quality 
and, therefore the value of shrimp catches (Wanukoya and Salm, 1998). 
 
13.6 Functioning of TED: 
TED is fitted at the throat piece just before the cod end. Any turtles entering the net will pass 
through the net till the throat piece, and will hit the girded bars and will rest for a few seconds on 
the grid. Later on it will escape through the escape hole made at the top. 
 
11.7 The history of TEDs: 
In 1973, studies determined that a large number of sea turtle stranding were the result of 
commercial shrimp trawl operations. Because sea turtles can only stay under water for a period 
of about two hours in a resting state, being caught in shrimp nets prevent them from coming to 
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the surface for the air they need. By 1978, the United States Endangered species Act extended 
protection to species of sea turtles found in U.S waters (Leatherback, Loggerhead, Green, 
Kemp’s ridley and Hawksbill) by establishing education and research programs and providing 
funding for the development of Turtle Excluder Devices (TED). The same year, the National 
Marine Fisheries Service, part of the U.S federal government’s executive branch, began working 
with shrimp industry representatives to develop an effective TED for a voluntary implementation 
program. This TED was developed in 1981, but because shrimping operations began to show a 
reluctance to implement TED’s, the environmental groups, including Caribbean Conservation 
Corporation insisted that the NMFS require the use of TEDs by law. In 1987 NMFS required the 
use of TEDs by law and began using TEDs on a limited basis. Environmental organizations and 
shrimp operators began to lobby in US congress to extend the use of TEDs to foreign operations. 
Shrimpers in US were concerned that they could not compete with the foreign operators, while  
environmentalists were worried that sea turtles would not be adequately protected due to their 
migratory habits and cosmopolitan distribution. In 1989, congress complied with these concerns 
by adding section 609 to the Endangered Species Act that extended protection to turtles caught in 
the foreign nets. Shrimp from countries that did not demonstrate a level of sea turtle protection 
equal to that of the U.S were banned from import. Countries were given a three years grace 
period to comply with this legislation. In 1990, the National Academy of Sciences released a 
report documenting that more sea turtles are killed as a result of shrimp trawl operations than 
from all other human activities combined. By 1994 NMFS required that TEDs be used on all U.S 
shrimp vessels in all U.S waters with very few exceptions. In December 1995 the U.S court of 
international trade demanded that the department of state begin to enforce the mandates of 
section 609 on a global level. Since then, four countries (Thailand, India, Malaysia and Pakistan) 
filed complaints with World Trade Organization (WTO) claiming that the U.S ban on shrimp 
from other countries not protecting turtles to the same degree as the U.S created an unfair trade 
barrier and as such, was a violation to the general agreement on tariffs and trade. In April 1998, 
the W.T.O ruled that U.S efforts to protect endangered sea turtles were inconsistent with global 
trade rules. However, arguments were gaining grounds that US laws are covered under 
exceptions to WTO rules for measures relating to conservation of exhaustible natural resources, 
but only failed in the way in which the law was administered. The code of conduct for 
responsible fisheries (FAO 1995), which gives guidelines for sustainable development of 
fisheries, prescribes the need for protecting the endangered species like sea turtles. As a 
signatory to CITES, India is bound to conduct research and to develop appropriate devices and to 
implement measures for protecting the endangered turtles getting drowned in trawl nets. In this 
background TED was also envisoned in India to protect the turtles from drowning in the trawl 
nets which in turn would stop the population decline of the sea turtles��
 
13.8 Impacts of TED on the fisheries: 
The marine fishing agencies in Orissa and other coast of India even now have refused to accept 
the TED because of the fear that they may loose the fish catch, since TED has an escape opening 
for the turtles and they feel most fish/ shrimp may also escape through that. It is therefore very 
essential to prove that TED does not allow maximum catch loss. During the study, catch at the 
main cod end was compared with catch loss in the second cod end that was attached to the TED 
opening to determine the amount of loss to the fishing industry. It was found that the catch loss 
was very minimal.  
 
13.9 Summary of the findings of WLI Study on TEDs  
- Majority of the turtle captures occurred in less than 5 Km range. 
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70% of the turtle captures occurred in less than 5 kilometers from the shore and remaining 30 % 
of the catches were recorded at varied distances from the shoreline 
- Majority of the captures occurred below 10 fathoms depth. 
Turtle captures were high in shallow waters than in deeper waters, most of the turtle captures 
were recorded below 10 fathoms. 
- As Towtime increases mortality also increases. 
There was a steep increase in the mortality rate when the duration of the trawl was extended 
beyond 2 hours. 
- TED’s Efficacy 
TED was 100% efficient in excluding the turtles that were caught in the net. 
- Minimal catch loss. 
The Perceived economic loss to the fishing industry was very minimal in all the three stratified 
study zones. 
- There exists a strong relation between the Sea turtle strandings and the spatio 
temporal pattern of shrimp fishery. 
Strandings were higher in the zones where there is heavy interface between marine fishing and 
Sea turtle abundance and vice-versa while the interface was low. 
 
13.10 RECOMMENDATIONS of the WLI Study on TEDs 
Based on the study conducted by the wildlife Institute of India in collaboration with the Orissa 
Fisheries Department on use of TED and reduction in sea turtle mortality, the following 
recommendations are suggested. 
 

- Initiation of a National TED demonstration and extension programme by the state 
fisheries departments of maritime states and by the wildlife Departments of maritime states and 
by the wildlife Departments in coastal protected areas, where sea turtle mass nesting takes place. 
 

- Setting up a centralized database on results of TED used trawl nets. This could be done 
through a proper extension programme and supply of simple profomas to trawl operators for 
return to fisheries departments. 
 

- Subsidized or no cost supply of TED to trawl operators along with simple instruction 
manual on how to use and operate TED fitted trawl nets. 
 

- Creating a network of independent agencies to monitor use of TED and its impact on 
reduction of Sea turtle mortality and fish catch loss. 
 

- Constitution of inter ministerial group consisting of MOEF, MOC, MOA, MSW to 
develop a proper action plan for responsible Marine fishing that will not jeopardize fisheries and 
ecological concerns. 
 

- Initiate studies to determine other causes of sea turtle mortality and their intensity. 
 
14.1 Further on Factors of Turtle Mortality  
The turtle season coincides with the fishing season in Orissa. Winter is the season for important 
commercial species like prawns, Indian shad, silver and black pomfret, ribbon fish, seer fish, 
sole, etc., most of which feed the export market as well as distant domestic markets such as 
Kolkata, Chennai and Kochi. The presence of favourable coastal surface currents and consequent 
good fishery in the turtle season has been recorded in the 1980s (Kar, 1980). Turtle mortality due 
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to incidental capture in fishing nets has been reported from the 1970s. It is well known that turtle 
mortality off the Orissa coast has been high, with figures averaging 10–15,000 every year since 
1999. Kar identifies small shrimp trawler operations in the continental shelf as resulting in the 
incidental catch and subsequent mortality of turtles (Kar, 1980). Most published papers and 
reports state that gill-nets and trawl nets are responsible for the death of turtles by drowning 
(James et al, 1989; Pandav et al, 1997; Pandav et al, 1998; Pandav et al, 1999; Chadha and Kar, 
1999; Shankar, 1999; GOI, 2000). 
 

In an application before the Supreme Court-constituted 
Central Empowered Committee (CEC), the petitioner states, 
in Para 12, that three instances were recorded in January and 
February 2002, when 38, 205 and 95 turtles were found dead 
in floating gill-nets, cut loose by the crew of mechanized gill-
netters. It has also been reported that gear used by traditional 
non-mechanized craft cause entanglement (James et al, 
1989). Even monofilament nets are implicated, especially 
when applied in greater concentrations in a particular area 
(Chadha and Kar, 1999). However, no special studies have 
been undertaken so far to determine the specifications (mesh 
composition, mesh size, net length, depth, area of application, 

etc.) of the gill-nets that are actually responsible for turtle mortality. It is generally understood 
that turtle mortality takes place primarily due to entanglement or capture in certain fishing nets, 
which prevents turtles from surfacing to breathe air, causing death by drowning. 
 
There are no estimates of the number of turtle deaths caused by propeller hits, though such 
numbers are probably not significantly responsible for turtle mortality in Orissa. Local turtle 
protection groups at Devi and Rushikulya state that few turtles have the characteristic ‘hit’ 
injuries, compared to those that are drowned. The fishing vessel per se does not cause mortality, 
other than by the occasional propeller hit. However, the nature of the craft determines the length, 
depth and weight of the fishing gear it can operate and the distance at which the nets are set in 
the water. 
 
At present, there is great disagreement between the various categories of fisherfolk (mechanized 
trawlers, mechanized gill-netters, motorized boats and non-motorized craft), conservationists, the 
Forest Department and the Fisheries Department. The first difference is over deciding which 
fishing operations and gear are responsible for entanglement and drowning of turtles. The second 
point of difference relates to the turtle protection strategies currently in place and, more 
importantly, the process of selecting and enforcing conservation practices. The discussion on 
responses of Orissa’s fishermen and women towards conservation and the implications of 
conservation measures on fisherfolk, particularly on women, requires an understanding of 
Orissa’s traditional fisheries. 
 
15.1 Views of Wildlife Wing of Orissa Government on Turtle Protection   

In a joint paper ‘STATUS AND CONSERVATION OF SEA TURTLES IN ORISSA, INDIA’ 1999 
authored by Mr.S.K.Patnaik Chief Wildlife Warden Orissa and Dr.C.S.Kar, Turtle Specialist in 
the wildlife wing of the State, it was stated as follows:  

“Specific measures undertaken up by the State Government of Orissa  
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In the last two decades, various steps have been taken by the Wildlife Wing of Forest 
Department of Government of Orissa, including:  

Banning the large-scale collection of eggs in 1975 through the implementation of the Wildlife 
(Protection) Act, 1972.  

· Awarding Protected Area status from Dhamra Muhan to Barunei, Gahirmatha on 22 
April 1975.  

· Effectively protection at Gahirmatha mass nesting beaches since 1975/76.  

· Including local people in data collection and conservation efforts since 1975/76.  

· Trade of adults through Passenger/Express trains was stopped in 1975/76.  

· Trade of adults through goods trains was stopped in 1977/78.  

· Trade of adults (as fishery products) stopped was since in the 1980s.  

· Increased vigilance in the early 1980s stopped the illegal trade of adults through 
roadways.  

· From 1977/78 to 1982/83 poaching of adults in the high seas was curved through the 
involvement of the Navy, Coast Guard and other law enforcement agencies through 
'Operation Geeturt'.  

· Public awareness campaign started via media services involving NGOs such as WWF.  

· 20 km offshore Gahirmatha coastal waters declared as a 'No Fishing Zone' in 1993.  

· 20 km offshore from Jatadhar Muhan to Devi river mouth, and Chilika river mouth to 
Rushikulya mouth declared as a 'No Fishing Zone' in 1996/97.  

·  The Northern Indian Ocean Sea Turtle Workshop held at Bhubaneswar in 1997 that 
resulted in the 'Orissa Declaration' and drafting of the 'Marine Turtle Conservation and 
Action Plan for the Northern Indian Ocean'.  

· High Power Committees set up under the Chairmanship of Chief Minister, Orissa in 
1996.  

· The Gahirmatha Marine (Wildlife) Sanctuary was declared in 1997.  

· Aerial Surveys, as well as onshore/offshore patrolling strengthened by Coast Guard 
during 1998/99 through 'Operation Olive'.  

· ' Operation Kachhapa' was jointly initiated in 1998/99 by the Wildlife Wing of Orissa 
Forest Department, through tha Wildlife Protection Society of India with the cooperation 
of local conservation groups.  

· Demonstrations of Turtle Exclusion Devices were carried out at Paradeep and Dhamra 
involving the Trawler Owners Associations, Fisheries Department and local conservation 
groups.  
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· Awareness programmes were launched involving local people, especially the fishing 
communities, and bringing together local conservation groups and all law enforcement 
agencies of the State and Central Governments.  

15.2 Existing acts and rules for protection of sea turtles and their habitats in Orissa  

· The Wildlife (Protection) Act, 1972 (Amended, 1991).  

· The Wildlife (Protection) (Orissa) Rules, 1974.  

· The Central Water Pollution Act, 1974.  

· The Central Water Pollution (Amendment) Act, 1978.  

· The Environmental (Protection) Act, 1986  

· Coastal Regulation Zones (CRZ I, II & III).  

· The Orissa Marine Fishing Regulation Act, 1982.  

· The Orissa Marine Fishing Regulation Rules, 1983.  

· Coastal Zone Illumination (Prevention & Control) Act, and Rules (Proposed).  

15.3 Further action needed to conserve marine turtles  

Habitat Protection - Designation of additional conservation areas with intense sea turtle activity, 
such as Devi and Rushikulya rookeries, along with adjacent breeding grounds. Artificial lighting 
near major sea turtle nesting beaches and breeding grounds need to be stopped.  

Basic Protection Measures - Offshore patrolling is needed to check the near shore mechanised 
fishery to minimise incidental capture. Public awareness and education programmes should be 
developed to involve the local communities in sea turtle conservation programs.  

Management Oriented Research - Regular monitoring of important sea turtie nesting beaches as 
well as offshore and aerial surveys to establish population size trends. Satellite telemetry and 
tagging programs to study the distribution of sea turtles and other related biological aspects. 
Determining the impact of offshore fishing operations and coastal developmental activities on 
marine turtles.”  

 
16.1 Deposition by Sebastian Mathew (International Collective in Support of Fishworkers) 
before an Expert Consultation held at Rome in March 2004 on sea turtle and fisheries 
interaction in the context of Orissa  

An Expert Consultation on Interactions between Sea Turtles and Fisheries within an Ecosystem 
Context was convened by FAO and held in Rome, Italy, from 9 to 12 March 2004. The meeting 
was attended by 11 experts from seven countries, covering expertise related to sea turtle biology 
and conservation, fishing gear technology, fisheries management and socio-economics. The 
Expert Consultation was organized to provide technical input to the Technical Consultation to 
take place in Bangkok, Thailand, later in 2004, as agreed at the twenty-fifth session of the 
Committee on Fisheries, held in Rome, Italy, from 24 to 28 February 2003. This document 
includes all the contributions prepared by the participating experts as background information to 
the Expert Consultation. 
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Trials with “turtle excluder nets” was recommended in 1983 with a view to modifying bottom 
trawls during the nesting season of turtles in India (Silas et al., 1983). In 1996 to fulfil legal 
obligations in the US with regard to the requirement to import shrimp only from countries having 
a marine turtle conservation programme comparable to that of the US, a Training-Cum-
Demonstration Workshop on the need and method of installing and using the turtle excluder 
device (TED) by shrimp fishing vessels was organized at Paradip, Orissa, from 11 to 14 
November 1996. One of the resolutions was that the “Government of India formulate appropriate 
and timely policies, their implementation and enforcement thereof so that India is not placed in a 
disadvantageous position in relation to other shrimp exporting countries” (recommendations of 
the workshop quoted in Chadha and Kar, 1999). In 1998 an Expert Scientific Panel (ESP), set up 
by the Government of India on sea turtles, also recommended on intuitive merit that TEDs be 
made mandatory for all trawlers on the eastern seaboard of India as well as Kerala on the west 
coast (Government of India, 2000). 

An amendment to the Orissa Marine Fishing Rules 1983, was made in 2001, ostensibly in 
response to directions given to the State Government by the Orissa High Court dated 14 May 
1998 in the World Wide Fund for Nature (WWF), India, Petitioner v. State of Orissa and others, 
Respondents, requiring mandatory use of TEDs for all trawlers in areas within and around 
Bhitarkanika Sanctuary, and at the recommendations of the ESP. The amendment, Orissa Marine 
Fishing Regulation (Amendment) Rules 2001 dated 17 April 2001 made it mandatory for all 
mechanized fishing vessels to use TEDs round the year. Some 540 fully subsidized TEDs have 
so far been distributed to trawler operators in Orissa (CEC, 2003). 

The trawler operators are reluctant to use TEDs because of its potential impact on their shrimp 
and fish catch. They would rather tie up their vessels than use TEDs, 20 to 30 percent of their 
catch is feared to get lost if TEDs are fitted to the belly of their trawls; they argue that the fish 
would escape through the escape hatch provided for turtles. Moreover, the problem is further 
exacerbated in multispecies fisheries where there are fish of different size as target catch, as well 
as shrimp and other crustaceans. It is further feared that turtles or ray fish, if stuck to the mouth 
of TEDs, might block the path of fish to the cod end. 

In a Memorandum by the All Orissa Coordination Committee of Trawler Owners submitted on 
12 February 2002, at the Valedictory Session of a Workshop-cum-Demonstration on TED in 
Paradip, Orissa, organized by the Directorate of Fisheries, Orissa, and Project Swarajya, an 
NGO, it was pointed out that TEDs should not be thrust upon the trawler owners of Orissa. The 
Committee said it is willing to consider TEDs only if its members are allowed to undertake 
trawling operations in the no trawling and fishing zones. The Committee said its members could 
even consider fully closing down their fishery during the turtle-nesting season if they are 
sufficiently compensated by the Government. 

Some conservationists are also not sure if TED would be the best solution to prevent turtle 
mortality in the waters of Orissa. They fear that larger aggregations of turtles can clog turtle 
excluder devices. If there is a large catch fish do escape from TEDs, as it has been observed in 
field trials conducted by the Wildlife Institute of India. It is also impractical to expect a trawler 
with at least five sets of trawl gear to have TEDs for every trawl net. Moreover, different types of 
trawl gear such as low open bottom trawls and high open bottom trawls are not separately 
studied with TEDs. The efficacy of TEDs is also not studied in different types of turtle 
congregations, in different sea bottom conditions and at different depths. 
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The turtle congregations are almost entirely found within 5 km from the seaboard and effective 
protection of what turtle biologists call “reproductive patches” - turtle congregations comprising 
reproductively active adults - would be the best way to protect the breeding turtles, which in any 
case are not confined only to the spatially bound “no fishing zone” or the marine sanctuary, 
argues a turtle biologist (see footnote 10). This mainly presupposes identifying such patches and 
protecting them in a targeted manner, instead of guarding large spatial entities that may or may 
not be active turtle habitats. He also argues that such dynamic conservation measures in 
conjunction with strict implementation of the 5 km near-shore “non-mechanized fishing zone”, 
in particular, can significantly reduce the interaction between turtles and trawl fisheries. This 
would be the best way to bring down mortality rates of adult sea turtles. Also from the cost of 
enforcement point of view, this would be a far cheaper option. 

In Orissa trawlers accounted for 35 percent of the total marine fish production of 121 000 tonnes 
in 2001. From 458 in 1992, the number of registered trawlers in Orissa has more than doubled to 
949 in 2001. They account for the largest share of shrimp production in Orissa, and shrimp 
accounts for more than 50 percent of the value of marine fish production. In spite of loss of about 
54 percent of the trawling grounds to turtle conservation grounds it is surprising that the trawler 
fleet showed such phenomenal growth in the 1990s. From only day trawling the fleet has 
diversified into day and multi-day trawling. The actual number of hours spent fishing by a 
mechanized trawl unit has been increasing quite dramatically in Orissa, while the fish catch per 
hour of fishing effort has been declining steadily from 1997 to 2001. The trawl sector thus shows 
clear signs of economic overfishing and the largest number of turtle mortality in bottom trawlers 
was reported in the 1990s. It is possible to argue that turtle mortality was also a symptom of 
increasing fleet capacity of trawlers. The day trawlers that fish illegally within the prohibited 5 
km zone, dragging for shrimp, cause almost the entire turtle mortality that is attributed to 
trawlers. Those who own day trawlers are the “poor” among trawl operators. The multi-day 
trawlers called “sona” - meaning gold - introduced from Andhra Pradesh, are not believed to 
have any interaction with turtles since these vessels (investment of US$27 000, at 2004 prices) 
fish much further away from turtle congregations. 

16.2 Proposed proscription of gillnets                                                                                                              
In view of the alleged excessive fishing being done in the nesting sites, one of the interim 
directions of the CEC to the Government of Orissa, dated 7 March 2003, was to ban all gillnets 
operating within 5 km of the three nesting sites, for a period of three months (CEC, 2003). Thus, 
outside the core of the Gahirmatha marine sanctuary artisanal and small-scale fishing vessels 
using gillnets were also brought under turtle protection measures for the first time irrespective of 
the type of gillnets they have been using and the relative impact of these units on turtle 
congregations. The CEC has since made another visit to Orissa from 10 to 14 February 2004 to 
ascertain if the earlier interim directions were complied by the Government of Orissa. 

In course of a field trip in Orissa coast from 22 to 28 
January 2004 by Mr.Sebastian Mathew of International 
Collective in Support of Fishworkers, he noticed about 15 
different types of gillnets, including nylon trammel nets, 
being used in Orissa that catch anything from sharks and 
rays to sardines and shrimps. These gears are made of nylon 
monofilament, nylon multifilament, and high-density 
polypropylene (HDP). According to artisanal gillnet fishers 
in several coastal villages, while nylon monofilament nets 
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of mesh sizes 20 mm, 50 mm, 70 mm and 90 mm are safe for turtles (turtles can easily break the 
webbing with their flippers, argue these fishers), nylon multifilament gillnets of 140 mm (to 
catch sea bass), 250 to 280 mm (to catch sting rays) are not safe for turtles. They said they could 
agree to a ban on such gears, if necessary. But they are against a blanket ban on all forms of 
gillnets, which is the mainstay of fishers of Orissa. 

The traditional fishers explained the interaction between turtles and fisheries. There is a 
relationship between flood-water discharge from rivers into the coastal waters, aggregation of 
jellyfish and arribadas. Turtles feed on jellyfish, and it removes one major predator that 
competes with the fishers, for target species and, therefore, they welcome turtles, said fishermen 
in two fishing villages. 

There are about 11000 fishing vessels (motorized and non-motorized) in the artisanal and small-
scale sector that use gillnets. In addition, there are about 700 mechanized gillnetters. These 
vessels combined are a source of livelihood for about 50 000 fishworkers in Orissa. In 2001 
motorized gillnet vessels (investment varying from US$4 000 to US$10 000, at 2004 prices) 
contributed 34 percent of the total marine fish production of Orissa, and it has been showing an 
increasing trend since 1991. Although the total number of motorized gillnet vessels almost 
doubled from 1 886 in 1992 to 3 643 in 2001, the catch per hour of fishing effort has increased 
quite dramatically between 1991 and 2001. According to a Wildlife Institute of India study on 
incidental capture and mortality of sea turtles (Gopi, 2002), strandings of sea turtles are much 
less in areas where monofilament gillnets are the dominant mode of fishing method. Thus the 
interaction of motorized/non-motorized fishing vessels using monofilament gillnets does not 
seem to have a significant impact on turtle mortality. 

In a petition dated 19 February 2004, the Orissa Traditional Fish Workers Union (OTFWU) 
brought to the attention of the Chairman of the CEC that ever since the 2003 interim directions 
of the CEC there are prohibitions not only on trawlers but on all types of fishing vessels, both 
mechanized and non-mechanized, in the core of the Gahirmatha marine sanctuary and its buffer 
zone, as well as in other “non-mechanized fishing zones” and “no trawling zones”, using 
different types of gillnets. The petition alleged that there was high-handedness in implementing 
turtle protection measures by the Forestry Department. The OTFWU observes in its petition: 
“This ban is compounded with arrests, bribes, extortion and other forms of harassment, which in 
the long run is detrimental to any conservation effort. Ironically this treatment has been meted 
out in areas where local people are actively engaged in turtle conservation efforts. Therefore 
what has in actuality happened after the 7 March 2003 interim direction is that excesses of the 
Forestry Department have increased in the coastal areas and the livelihoods of the traditional 
fisherfolk are in jeopardy”. 

The petition further highlighted the plight of thousands of artisanal fishers living in the proximity 
of the Gahirmatha sanctuary, that they have to first cross the core of the sanctuary (see Figure 2) 
to reach the buffer zone where fishing is permitted, that the fishers are harassed by the Forestry 
Department officials while passing innocently through the core area (this is in spite of provisions 
for safe passage through the core of a sanctuary guaranteed by the Wildlife (Protection) Act 
1972). 

The OTFWU was not clear about the rationale behind the boundaries of the marine sanctuary, 
which extends to areas where turtles do not congregate; they wondered why the southern 
boundaries of the sanctuary could not be redrawn to allow for artisanal fishing with passive gear 
in those rich fishing grounds. It also expressed fears that introducing “no fishing zones” in Devi 
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and Rushikulya, where currently no such ban exists, would have an adverse impact on life and 
livelihood of artisanal fishing communities who are one of the poorest sections of the Orissa 
population. The OTFWU further pleaded that efforts should be made to work on conservation 
practices along the lines of a Community Reserve in Devi and Rushikulya after undertaking 
scientific research and consultative meetings of fishing communities, researchers and scientists 
as well as Forestry and Fisheries Departments. 

The OTFWU highlighted some of the problems that exacerbate the poor living conditions of 
artisanal fishing communities, which include uncontrolled and indiscriminate trawling, industrial 
and civic pollution of the sea, development projects such as ports, military establishments and 
operations, oil and gas exploration, rare earth mining from the coastal areas, intensive prawn 
culture, collection of prawn seeds by fine-meshed nets, and uncontrolled and irresponsible 
tourism. 

Finally, the OTFWU made the following demands in relation to marine turtle conservation: (1) 
traditional fishermen must be made partners in conservation efforts at all levels; (2) no traditional 
fishing gear should be banned without adequate and scientific study and data; (3) fishworkers 
displaced due to ban on any particular gear should be provided with adequate financial assistance 
for shifting to any other allowable gear; (4) all affected fishers of that area must be compensated 
if there is complete ban on any particular area for a particular period, for the loss of income 
during the duration of the ban; and (5) traditional fishers using traditional gears should be 
differentiated from mechanized gears like trawling. 

The remedial measures proposed by the CEC in its report of 6 April 2004 (CEC, 2004) address 
several of the concerns of the OTFWU. It relented on its early recommendation to ban all forms 
of gillnetting and agreed to allow for fishing by non-mechanized traditional gillnet fishing 
vessels using small-meshed, monofilament gillnets with a maximum length of 300 m within 5 
km of the high tide line in all areas along Orissa’s seaboard, which includes the three nesting 
sites and the turtle congregation zones. It also allows for motorized fishing vessels using gillnets 
of similar specifications as above to fish within 5 km of the high tide line in all areas except the 5 
km exclusion zones around the mass nesting sites. The CEC, however, proscribed multifilament 
large-meshed gillnets as well as all gillnets - monofilament and multifilament - above 140 mm 
mesh size as a precautionary measure. 

The 2004 CEC Report further suggests that the Coast Guard should be requested to demarcate 
the turtle congregation zones as well as the 5 km limits around the mass nesting sites using 
marking buoys. The 2004 CEC report also recommends that, “if any boat on inspection at sea is 
found not using a TED or has stitched shut the escape hatch of the trawl net, its license should be 
cancelled, the boat impounded and a fine levied for the first offence” (CEC, 2004). It also 
suggests bringing the trawler fleet under a Vessel Monitoring System (VMS).      

The 2004 CEC Report further highlights, inter alia, the importance of community participation 
in turtle conservation measures, provision of alternative livelihood to fishers from traditional 
fishing communities who are affected by turtle conservation measures, and declaring a 
moratorium on new fishing licenses for trawlers.  

16.3 Appropriate Strategy for sustainable management of marine eco-system   
Mr.Mathew a social scientist, who seeks to integrate the priority of species conservation with 
that of the livelihood of the communities, has suggested the following socio-economic indices to 
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be reckoned with when any strategy for sustainable management in marine sector is sought to be 
formulated. To quote his words,  

“Developing, designing, implementation and enforcement of closed areas and seasons for turtle 
conservation should take into account the socio-economic aspects of the communities dependent 
on the marine resources as well as the rights of fishing communities that are recognized under 
local, national and international legal instruments. 

This should be keeping in line with various international obligations such as the Convention on 
Migratory Species; goal one of the Millennium Development Goals (MDG), viz, reduction of 
poverty; the recommendations of the Fifth World Parks Congress (WPC), related to protected 
areas, livelihoods and poverty; and the recommendations of the 2004 Seventh Conference of 
Parties (COP 7) to the Convention on Biological Diversity (CBD) on Protected Areas. In this 
context the introduction to the programme of work on Protected Areas finalized by COP7, states: 
“Protected areas, together with conservation, sustainable use and restoration initiatives in the 
wider land and seascape are essential components in national and global biodiversity 
conservation strategies. They provide a range of goods and ecological services while 
preserving natural and cultural heritage. They can contribute to poverty alleviation by 
providing employment opportunities and livelihoods to people living in and around them.” 

Some concrete indicators reflecting the above principles would be to which extent: 

· reliable socio-economic data exists about communities dependent on fisheries resources 
in turtle habitats; 

· the socio-economic conditions of local communities living adjacent to turtle conservation 
areas improve as a result of implementation of conservation measures; 

· fishing communities have participated in decision-making process for turtle conservation 
and management; 

· the traditional knowledge of fishers and fishing communities about turtles and turtle-
fisheries interactions is documented and used for developing turtle conservation 
programmes; 

· there is clear understanding of the components of the ecosystem that have a bearing on 
the turtles and fisheries resources; 

· in situ studies are conducted to understand the interactions between various types of 
fishing gear and turtles on both temporal and spatial scales; 

· coordination between different institutions involved in the implementation and 
enforcement of various legal provisions for turtle conservation and fisheries management 
and the Forestry and Fisheries Departments have been sensitized to socio-economic 
issues linked to turtle conservation; 

· public awareness, information and communication programmes in local languages have 
been developed to highlight the importance of turtles in the marine ecosystems; 

· fishing communities have been provided adequate training in hauling, handling and 
return of turtles to minimize the incidental catch, and 



 

 

48

48

· programmes have been designed to minimize the socio-economic impact of turtle 
conservation measures on livelihoods, such as through the provision of subsidies for 
moving to environmentally friendly fishing gear and the extent to which compensation 
mechanisms and alternative employment opportunities have been provided to 
communities affected by the declaration of closed areas.”  

(Socio-economic aspects of management measures aimed at controlling sea turtle mortality: 
a case study of Orissa, India -Sebastian Mathew, 2004) 

16.4 In the above paper, Mr. Sebastian has the following to say by way of conclusion:                              
“The closed areas around Gahirmatha, Devi and Rushikulya, and the 5-km band of inshore 
waters where trawling is totally prohibited would constitute 5 527 km2, which is about 54 percent 
of the territorial waters adjacent to the Orissa coast of India closed for bottom trawling. The area 
closed to artisanal fisheries is 1 500 km2 (Gahirmatha region), which is about 14 percent of 
Orissa’s territorial waters. The closed area in Gahirmatha alone is believed to affect the 
livelihood of 4 000 artisanal fishers, about 2 000 fishers in mechanized gillnetting and about 500 
fishers in bottom trawling. In Devi about 1 000 workers on board bottom trawlers are affected by 
the closed season. The impact has been particularly severe on the 400 bottom trawlers (all below 
15 m in length) operating from Paradip, affecting the livelihood of 10 000 fishworkers in 
production, processing and marketing sub-sectors. On the whole, between 40 000 to 50 000 
fishworkers and fishing vessel operators have been affected in Orissa as a result of sea turtle 
conservation programmes, according to Mr Tarun Kumar Pattnaik, former President, Orissa 
Marine Fish Producers’ Association, Paradip. 

“In a state with 47.15 percent people living below poverty line (annual income of US$300) 
(Government of India, 2002), and with marine fishers having an annual per capita income of less 
than US$200, the potential loss of livelihood opportunity as a result of losing access to fishing 
ground seems quite significant. This aspect has so far been neglected and needs to be urgently 
looked into. A compensation package for fishing opportunities foregone should be worked out, 
including provisions for earning an alternative livelihood. 

“The implementation of the existing legal mechanisms that call for total protection of turtles and 
their habitats in the dynamic marine environment is bound to give rise to problems due to the 
fluidity of the medium and mobility of both fish and turtles. In this context, Section 10(a)(1)(B) 
of the Endangered Species Act 1973, of the USA that authorizes the National Marine Fisheries 
Service (NMFS) to permit the taking of fish and wildlife otherwise prohibited pursuant to 
Section 9 of the ESA if such taking is “incidental to, and not the purpose of carrying out 
otherwise lawful activities” like fishing, is important. Fishers in the USA can apply for a Section 
10 incidental take permit to incidentally take threatened or endangered species of sea turtles. As 
a condition for issuance of a permit, the permit applicant must develop a conservation plan, 
which specifies actions to minimize negative impacts to the species of concern. 

“There is need for considerable improvement of the scope of legislation for turtle protection, 
especially with regard to turtle fisheries interactions. Instead of total protection regimes for 
turtles, it may be judicious to move into conservation regimes for all the coastal living resources, 
including turtles. Fisheries legislation should adopt an appropriate definition of fish and fishing 
that either includes turtles or makes it possible to conserve turtle resources by providing cross-
linkage to relevant instruments for the conservation of marine living resources. There is also 
need to develop a programme to minimize incidental catch and to promote coastal habitat 
protection. There should be effective ways of minimizing turtle-fisheries interactions through 
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monitoring these interactions closely. There is further need to better understand how this 
interaction takes place and whether or not these are due to fisheries-dependent or fisheries-
independent factors. How different kinds of gear and different kinds of fisheries interact with 
marine turtles is still not well understood and without an in situ study of such interactions it may 
be difficult to develop a prudent management programme for turtles. As has been pointed out by 
several authors, it is also important to have a better understanding of non-fishery factors 
contributing to turtle mortality, which should also have implications for fisheries. 

“Right of safe passage through the marine sanctuary and “no fishing zones” should be clearly 
defined. This is an important issue for several communities living in the proximity of the marine 
sanctuary, who have to cross the core area of the sanctuary to fish beyond. There should be 
professional training of enforcement officers who apprehend fishing vessels so that unnecessary 
harassment of fishers can be avoided. Enforcement officers should have a good idea about 
different fishing methods and they should be made to carry samples of fishing gear. There should 
also be a proper operational definition of fishing in fisheries legislation. There should be 
effective and transparent ways to determine if fishing indeed has happened within the marine 
sanctuary or “no fishing zones”. There is need to develop a procedure manual for enforcement 
and a need for greater coherence between enforcement officers of the three agencies, viz., 
Fisheries Department, Forestry Department and the Coast Guard. There is also a need to prepare 
awareness programmes not only about the need to conserve turtles but also to avoid turtle 
protection zones. Such programmes should be undertaken in Orissa as well as in its neighbouring 
States.” 

17. BEYOND TED AND UNTO TRAWL GUARD    

17.1 Background to the TED controversy:  
As is widely known by now, the US Congress amended the Endangered Species Act 1973 in 
1989, resulting in addition of Section 609 to US Public Law 101–102 that stipulated a ban on 
importation of wild caught shrimp or shrimp products from all those countries of the world 
which didn’t use turtle protection devices in their shrimp trawlers comparable to American TED 
(Turtle Excluder Device-  A "Turtle Excluder Device" is a grid of bars with an opening either at 
the top or the bottom of the trawl net. The grid is fitted into the neck of a shrimp trawl. Small 
animals such as shrimp pass through the bars and are caught in the bag end of the trawl. When 
larger animals, such as marine turtles and sharks are captured in the trawl they strike the grid 
bars and are ejected through the opening). Following this significant amendment, the US 
Department of State was mandated to develop a certification/exemption process for the countries 
that exported shrimp and shrimp products to the US. And that was precisely the moment when 
the controversy around TED, so long confined to Caribbean/Western Atlantic regions started 
acquiring global character. The ban was to take effect May1, 1991, but the concerned countries 
were given a thee-year phase-in of the requirements in compliance with the new regulation. 
Moreover, another factor that delayed the forthright implementation of the global ban was the 
limited interpretation of Section 609 by the Department of State itself, which held that the 
injunctions of Amendment were meant only for protection of all the turtles that swam in the US 
waters, not for the protection of the turtles world-wide as such. However, all interpretational 
confusion was laid to rest when US Court of International Trade, having heard the petitions filed 
by Earth Island Institute (an NGO), some environmental groups and Georgia Fishermen’s 
Association, ruled on 29 December 1995 that the Section 609 protected all of the sea turtles 
covered under ESA, not just those turtles that swam in US waters. The Court further ruled that to 
protect these turtles it would be necessary for the Department of State to implement the mandates 
of Section 609 globally, beginning May 1, 1996. In October 1996, the Court further ruled that all 
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the countries exporting shrimp to US market ought to use TED in all their shrimp vessels,  even 
if a part of their wild caught shrimp is exported to countries other than US.  

In fact, India which had been exporting good amount of shrimp year to year since long but didn’t 
practise any turtle protection device comparable to US TED stood to lose greatly in terms of 
foreign exchanges accruing from shrimp trade, by the prospect of a real global ban on shrimp 
import to US market as mandated under 1996 ruling of US CIT. Faced with this new challenge, 
India adopted a double-edged strategy. On one hand it preferred to collaborate with NMFS 
(National Marine Fisheries Service) of USA in adopting the TED programme in its turtle-
sensitive coastal zones, and on the other it joined hands with three other similarly affected 
countries, Pakistan, Thailand and Malaysia and lodged a complaint before WTO in October 1996 
claiming that the US ban on wild caught shrimp is a restriction on trade that violates GATT 
principles. The WTO Dispute Settlement Panel that adjudged the complaint in their interim 
Report released on 2nd March 1998 upheld the contention of the complainants that the US 
measure militated against Article XI of the General Agreement  on Tariffs and Trade (GATT), 
which provides that WTO  Members shall not maintain import restrictions. But the United States 
promptly appealed the panel findings to the WTO Appellate Body on the ground that the Section 
609 fell within the exception under Article XX(g) of the GATT that permits import restrictions 
relating to the conservation of an exhaustible natural resource. In October 1998, the WTO 
Appellate Body reversing the findings of the dispute settlement panel  maintained that the U.S. 
law was covered by the GATT exception for measures relating to the conservation of exhaustible 
natural resources, but found that the United States had implemented the law in a way that 
resulted in unfair discrimination between exporting nations. The Appellate Body further 
confirmed that WTO members may adopt environmental conservation measures such as the U.S. 
law, so long as they are administered in an even-handed manner and do not amount to disguised 
protectionism. In November 1998, the United States announced that it would comply with the 
Appellate Body report in a manner consistent with its firm commitment to the protection of 
endangered sea turtles. The United States and the other parties to the dispute reached agreement 
on a 13-month compliance period, which ended in December 1999. As a part of its compliance 
efforts, the US offered to provide technical assistance and training in the matter of design and 
installation of TEDs to any country, especially from the Indian Ocean and South East Asian 
regions that sought such assistance. However, Malaysia one among the four original 
complainants challenged in October 2000 the US claim for compliance seeking re-establishment 
of the original panel for examining the veracity of such claim. But the panel gave their decision 
in June 2001 that upheld the US claim that the U.S. implementation of its sea turtle protection 
law was fully consistent with WTO rules and complied with the earlier recommendations of the 
WTO Appellate Body. Malaysia still sticking to its guns appealed the panel’s findings before the 
appellate body. But the appellate body in its verdict on 22nd October 2001 confirmed the US 
position.  

From this brief summary of the TED controversy at WTO level, it is now established that the 
countries who are interested to maintain their shrimp exports to US market can’t but have to 
install some or other turtle protection device like TED in their trawl nets, simply out of 
commercial compulsion, if not out of ecological or any other consideration. And India, which 
enjoys traditionally a big shrimp market in USA has to fall in line willy-nilly.         

17.2 Application of TED in India with special reference to Orissa coast 
In fact, India despite being a co-complainant along with Pakistan, Malaysia and Thailand 
pleading against the imposition of American TED before WTO, has always been cooperative and 
hospitable towards the NMFS of USA for making the latter’s TED Technology Transfer 
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programme for the country’s trawling industry in turtle sensitive coasts a success. The first event 
of its kind was, rightly enough, held for the areas under Gahirmatha sanctuary, which is 
acknowledged as the world’s largest rookery of Olive ridley sea turtles. A 4-day ‘National 
Workshop-cum-Demonstration of TED’ on 11-14 November 1996 was held at Paradip under the 
joint aegis of Dept of Fisheries, Govt of Orissa and Project Swarajya assisted and guided actively 
by a 4 member-team of TED experts from NMFS, USA. To the satisfaction of the turtle-lovers 
and environmentalists, the event successfully demonstrated the efficacy of TED in protecting the 
sea turtles during the trawl fishing, but at the same time left a big question mark in the minds of 
the trawl fishers as to how much fishes escaped through the very exit hole of the TED along with 
the turtle. The trawler associations who had attended this event all through were seen raising this 
question time and again throughout the deliberations of the workshop. They also came to suspect 
the TED, which is designed exclusively for shrimp vessels in America, for its applicability and 
viability for Indian trawl industry, which goes generally for mixed catch (shrimp and fishes of all 
types and sizes). And this was the reason why the trawler owners didn’t care to use the standard 
Georgia Jumper model of TED, even when its use was made mandatory by law.     
 
In the face of trawl industry’s lingering resistance to TED, the Wildlife Wing of the Government 
of Orissa sought to reform the design of TED by way of widening the inter-space between the 
metal bars so as to allow fishes bigger than the shrimps in size to enter the cod end of the net. 
This reform also didn’t satisfy the trawler industry, since they were not psychologically 
prepared, first, to allow the big and medium size fishes escape their net through he turtle exit 
hole, and second, to see their fishing net cut in the middle for installation of TED, which is a 
metal grid of interspaced bars. 
 
Then came another model of TED called CIFT-TED, called so after its designer agency Central 
Institute of Fishery Technology, Govt of India, Cochin, which was projected as a fishery-friendly 
device superior to the previous designs of TED for its demonstrated efficacy in retaining 
maximum fish catch while exiting the turtles. To test its claim for superiority, a 4-day 
Workshop-cum-Demonstration of CIFT-TED was held at Paradip under the joint aegis of Dept. 
of Fisheries, Govt of Orissa and Project Swarajya in collaboration with Wildlife Institute of India 
Dehradun on 9-12 February 2002. In course of this event, the efficacy of the CIFT-TED for 
protecting the turtles was established, but the old question regarding the escape of fishes along 
with turtle still remained unresolved. That is why, in the concluding session of the Workshop, a 
joint Memorandum submitted by the trawler associations of Orissa asserted that in view of the 
huge escape of fish caused by the TED hole, no such device should be imposed on them, efforts 
may be made at Governmental level for designing any alternative device which won’t allow any 
escape of fish and moreover any such alternative device, before it is enforced should be properly 
field-tested and approved by the user community. In recognition of the voice of the trawler 
associations so raised, the Workshop recommended inter alia that henceforth any  design or 
technology for responsible fisheries or modification thereof would be introduced keeping in view 
its economic viability and sanction of the user community.   
 
To sum up, the TED of any design was all through critiqued by the trawler industry of Orissa for 
the following reasons:  

· Basically designed for shrimp fishery in USA waters, it is unsuitable for mixed fishery in 
Indian waters.  

· The fish escape through the TED hole is unusually high.  
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· Design, Construction, Installation and Maintenance of TED involve technicalities, which 
are beyond the capacity of trawl owners.  

· Above all, the very method of testing the TED efficiency in respect of exiting the turtle 
and retaining the fish catch, as done by way of attaching a Second Cod end, atop the TED 
hole is questionable in itself.  

 
17.3 Trawl Guard comes on the scene 
While the controversy around TED was raging with all its fury in course of the Workshop-cum-
Demonstration on CIFT-TED held at Paradip in February 2002, an altogether novel, indigenous 
device came to the notice of Mr.R.S.Mishra, Retd. Deputy Director of Fisheries, Orissa and 
Mr.Chitta Behera, Advisor to Project Swarajya. The inventor of the device, Mr.Aniruddha Dalai 
who was a trawl driver himself called it Trawl Guard, and claimed assertively that it could both 
protect turtles and retain the full fish-catch. And moreover, Mr.Dalai claimed that it cost him 
only the price of 4 kg. of nylon ropes, and any average crew can prepare it and thereafter fit it to 
the mouth of a trawl net easily. No special training at any stage was required to make or man it. 
To their amazement Mr.Dalai futher added that he had been operating it since the aftermath of 
Super Cyclone in October 1999. Asked about the reasons for using this queer device Mr.Dalai 
informed that just to safeguard the trawl-net from its accidental entanglement with the logs of 
wood that had piled up on the sea bottom during the cyclone, he had designed this device on his 
own and had since been operating it with due permission from his employer. And he claimed that 
the trawl guard protected the net not only from the nuisances like big-size wooden objects, but 
also from the incidental entry of by-catches like sea turtles and sharks. He also emphasized that 
the use of Trawl Guard caused no catch loss at all. Having heard the wonderful story of Trawl 
Guard from the horse’s mouth, Mr.Mishra and Mr.Behera decided then and there to see its 
practical demonstration and requested Mr.Dalai to give the demo of Trawl Guard on the very day 
when the On-sea TED Demonstration was scheduled to be held as a part of the Workshop 
programme. Thus took place the first demonstration of the Trawl Guard on the 11th of February 
2002 off Paradip coast in the presence of Mr.Behera and a group of activists of Project Swarajya 
along with a team of Doordarshan, Bhubaneswar on board. Based upon the encouraging findings 
of the Demo so held, Mr.Mishra and Mr.Behera authored and circulated a paper on Trawl Guard 
among the participants of the valedictory session of the TED Workshop on 12th of Feb. 2002. 
And that is how, the Trawl Guard, a completely indigenous, simple and new device, a boon for 
both turtles and fishermen came to limelight and staked its claim as a more acceptable substitute 
for the foreign born TED.                      
 
Incidentally, it is worth mentioning here the salient advantages of Trawl Guard vis-à-vis TED, 
such as: 

· Unlike TED which has its origins in USA, the Trawl Guard is completely indigenous, in 
the sense that it has been invented by a trawl operator of Orissa coast, suitable, by 
default, for India's coastal waters.  

· Unlike the metal frame of TED which is designed and manufactured in a special way, it 
is made of only 4 kg of nylon rope, costing only less than Rs.500/-, which any ordinary 
fisherman can procure and leisurely shape by himself with a little effort. 
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· Unlike the TED which requires the trawl net to be cut at its throat for installation of TED 
at a specific angle, along with a flap atop the TED hole, the Trawl Guard is fitted just at 
the mouth of the Trawl net, and any trawl worker can fit it.  

· Unlike TED, which requires daily maintenance, the maintenance of Trawl Guard is damn 
easy and simple.  

· Unlike the TED, which is basically meant for shrimp catch and excludes some or other 
amount of fish (of big and medium size) along with turtle, the Trawl Guard is foolproof 
in exiting the turtles and retaining the big fishes upto 40 kg weight. 

Project Swarajya out of its commitment for both turtle protection and fishing industry, continued 
to campaign before the Government for organizing more of field trials of Trawl Guard with an 
aim to develop it as the ultimate substitute of American TED, which was the main source of 
tension between the Government and trawling industry so long.      
 �
However, the myth of American TED was so much ingrained in the official think-tank that it was 
not a smooth affair for Project Swarajya to peddle the novel concept of Trawl Guard into the 
ongoing discourses on turtle protection. On the one hand, the pragmatic argument ran, ‘If we 
disown TED in favour of Trawl Guard, USA shall not entertain our shrimp export’, and on the 
other, the scholars of herpetology shouted, ‘Can there be a better device than the well-researched 
TED to protect sea turtles from accidental drowning in trawl nets?’ Incidentally, it is worth 
quoting here a Media Note issued by the US Department of State on December 9, 2004 which 
reads inter alia, “Section 609 prohibits imports of shrimp harvested in ways that are harmful to 
sea turtles. This import prohibition does not apply where the President certifies to Congress not 
later than May 1 of each year either: (1) that the harvesting nation has adopted a program 
governing the incidental capture of sea turtles in its commercial shrimp fishery comparable to the 
program in effect in the United States; or (2) that the fishing environment in the harvesting 
nation does not pose a threat of the incidental taking of sea turtles”. If the very wording of the 
provision is carefully followed, it merely says that the harvesting nation has to adopt a program 
‘comparable to the program in effect in the United States’. It further implies that if a device other 
than American TED can be demonstrated for its viability comparable to that of American TED, 
then the US Department of State shall raise no objection to its adoption by the harvesting nation 
in its commercial shrimp fishery. Thus the moot point before Project Swarajya was and still 
remains today, how to establish the bona fides of the indigenous Trawl Guard as a comparable 
device vis-à-vis TED perfectly suitable to the peculiar needs of mixed fisheries of India’s 
trawling industry.  
 
Incidentally, Mr.Chitta Behera, Advisor to Project Swarajya had got an invitation to talk on 
Trawl Guard and demonstrate its miniature in the Workshop on TED held at Hotel Daspalla, 
Vishakhapatnam, Andhra Pradesh on 10/11 Dec. 2003 under the joint aegis of MPEDA ( Marine 
Product Export Development Authority), Cochin and Wildlife Institute of India, Dehradun. Mr. 
Behera presented a paper ‘Trawl Guard versus TED’, while Mr.Aniruddha Dalai demonstrated a 
miniature of Trawl Guard and explained the operational nitty-gritty of the new device before the 
assembly of wildlife scholars, TED experts, Govt. officials and leaders of trawl fisheries. 
However, the myth dies hard. Though the participants from trawling industry, guided by their 
common sense appreciated the new device, the rest of audiences took the whole proposal with a 
pinch of salt, signaling thereby the need for its repeated field-trial at ground level. One of the 
recommendations of the Vizag Workshop was to undertake the field-trials of trawl guard to test 
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its claim as a substitute of TED, but neither of the sponsors, MPEDA and WII carried it out 
thereafter.  
 
Luckily enough, the State High Power Committee on turtle protection in its meeting at Orissa 
Secretariat held on 25 September 2004 decided to get the trawl guard field-tested in regard to its 
potential for turtle protection and catch retention. In compliance of the said HPC order a two-day 
comparative trial of trawling with and without Trawl Guard was held off Gahirmatha and Devi 
mouth on 18 and 19 Nov. 2004. It was jointly organized by Project Swarajya and Dept of 
Fisheries Orissa, and attended by wildlife officials and some trawler owners. At the end of the 
experimental hauling in the turtle congregation zone of Gahirmatha on the 1st day, it was found 
that the trawler that was fitted with trawl guard could get the expected catch and two turtles that 
were seen swimming around the trawl guard moved safely away from the net into the deep 
waters. Whereas the other trawler that had no device fitted to it got two turtles entangled inside 
it. So far the amount of catch was concerned, it was almost same for both trawlers. This small 
programme corroborated the claim that Trawl Guard could perfectly substitute TED in respect of 
turtle protection. Simultaneously it was felt that the other, and more important question i.e. the 
factor of catch retention, required repeated and comparative trial of Trawl Guard to establish the 
truth. However, for some reasons or the other known to themselves, the top officials of Fisheries 
and Wildlife wings of the State didn’t evince the necessary interest to pursue the felt need of 
conducting more of comparative field-trial of Trawl Guard thereafter.       
      
17.4 WWF-India comes forward to support the Project for field-trial of Trawl Guard   
At a juncture when the Government agencies both at Centre and in Orissa were seen cold-
shouldering the cause of Trawl Guard, WWF for Nature-India came forward to support the 
proposal of Project Swarajya to conduct a fresh field-trial of Trawl Guard   involving the 
representatives of all the stakeholder groups, with a view to assess further the TG’s potential to 
protect the turtles like TED, while maintaining the fish catch upto the satisfaction of the trawling 
industry.  
    
The Objectives as outlined in the proposal and endorsed by sponsoring agency in the Terms of 
Reference were as follows:  
 

- Field Testing of Trawl Guard in the coastal waters of Orissa, especially in the turtle 
congregation zones in the ongoing turtle nesting season, in the presence of the 
concerned scientists, officials and representatives of Trawler Associations, 

- Documentation of the fishing results of field testing of Trawl Guard so undertaken, 
and sharing of the same among the concerned parties. 

- Deliberation on and analysis of the fishing results of Trawl Guard with stakeholders 
(including the trawler associations) and OMRCC .          

 
The TOR dated 3rd October 2005 also emphasised the need for extensive consultation with the 
various stake-holder groups such as government agencies (Departments of Fisheries, and of 
Forest and Environment, WII, MPEDA and Coast Guard etc.), trawlers’ associations, fishermen 
organizations, sea-food exporting agencies, NGOs and above all OMRCC (Orissa Marine 
Resource Conservation Consortium) both before and after the field-trial of Trawl Guard is held, 
so as to render the entire process of project implementation representative and enriched with 
inputs from as varied quarters as possible. The TOR had also further underscored the need for 
the project to explore the angle of promoting the livelihood of fishermen alongside of the 
imperative of turtle conservation.       
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17.5 The Comparative Field-Trial on 11th of January 2006  
Logistics: As scheduled, on 11th of January’06, 3 trawling vessels, each a Stern Trawler of Sona 
make having 42’ LOA, namely Satyam Sivam Sundaram, Jay Jagannath and Ashutosh were kept 
ready at Paradip fishing harbour for the trial voyage. The first one was fitted with Trawl Guard, 
the second one with TED and the third one had no device attached to it. Each trawler was 
provided with trawl nets, each being 4-Seam High Opening Type. The Trawl Guard was made of 
10mm PP rope with 12 inch x 12 inch mess size.   
 
All the representatives coming from various stakeholder groups were divided into 3 teams, each 
team boarding a trial vessel. Besides the stake-holder representatives who were on board the 
trawlers as observers, each trawler was manned by 6 nos. of crews.  
 
All the 3 vessels started their departure off  Paradip fishing harbour almost simultaneously at 
around 11AM and after cruising for an hour in a close distance to each other reached to the 
ground where they conducted the first haul that last for about 45 minutes. Again after cruising 
for an hour, the vessels conducted their second haul, which again lasted for about 45 minutes for 
each. By 4 PM all the vessels having finished the job assigned to each started cruising back to 
the coast and arrived at around 5 PM.  
 
All the fishing hauls were conducted beyond the no fishing zones, located northward off Paradip 
at a distance of 6 to 8 km from the shoreline. While the 1st hauls took place in the fishing 
grounds that lay at a depth of roughly 7 fathoms, the depth of the same was around 7.5 fathoms.   
 
17.6 Findings of TG Trial:  
The participants on board each trawler noticed the following: 
  

(i) In the 1st haul of the trawl fitted with TG, one turtle was seen swimming towards the 

stern of the vessel after having gently been pushed by the webbings of the TG and made 

it’s way to the adjacent area of the sea before the net was hauled up. It was also observed 

that the turtle seen swimming towards the rear-end of the Trawler in front of the TG swam 

away into the sea passing by the trawl-net, uninjured/unharmed and without slightest 

problem.  

(ii) Five nos of turtles were seen floating/ swimming on the water surface adjacent to the 

‘Trawl net fitted with no device’ but none of them either entered or was captured in the 

net. 

(iii) In case of ‘the trawler fitted with TED’, a few Turtles were found in the vicinity, but 

no Turtle was found in the net.  

(iv) In the 2nd haul it was found that a Ray of 16 inch wide was caught in ‘the trawl fitted 

with TG’ safely passing through the webbings of the TG. 

17.7 Analysis of the Findings:  
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If we compare the hauling details including the catch details of 3 trawlers as mentioned in the 
attached Table, we arrive at the following conclusions: 
 

(a) The Trawler with TG attachment was as effective in protecting the turtles from accidental 
entanglement as TED could be. So the TG can serve as a substitute of TED so far the 
need for turtle protection was concerned.  

(b) So far the amount of catch was concerned the catch of the trawler with TG attachment 
was much more than that of the trawler with TED attachment in either of the hauls. The 
trawler with TG could harvest as much as 10.1 kg of a composite fish catch in the first 
haul compared to the corresponding amount of only 2.5 kg by the trawler with TED, thus 
showing its gross volume almost 4 times that of the latter. Again in the 2nd haul, the 
trawler with TG could catch as much as 24.9 kg while the trawler with TED only 2.5 kg., 
the difference between the two being almost 5 times. Thus in respect of retaining the fish 
catch the TG has proved far superior to TED in every haul.  

(c) Now let the comparison be made between the performance of the trawler with TG and 
that of the trawler without any device, first in respect of turtle protection. It is universally 
known that a trawler without any protective attachment causes the entrapment and 
drowning of the endangered turtles. If there was no turtle drowned in the device-free 
trawler on the day of experiment, it was just an accident. But in case of trawler with TG 
attachment, the observers could clearly notice two turtles swimming around the mouth of 
the net but didn’t enter it. This fact shows that the said trawler thanks to the attachment of 
TG to its mouth could prevent the turtles from entering the net.  

(d) Coming to the comparison between the trawler with TG and trawler with no device in 
respect of fish catch, the former got 10.1 kg of fish in the first haul,  while the 
corresponding amount for the latter was 8.9 kg.. Thus the trawler with TG attachment 
could bring a little more than 1 kg than the trawler without any device. In the second 
haul, the former got 24.9 kg. compared to 32.1 kg by the latter, showing definitely a 
difference of a little more than 7 kg in favour of the latter. Of course, it is a common 
sense that a trawler without any attachment at all is most likely to collect a larger amount 
of catch (irrespective of the composition of catch) than a trawler fitted with some 
attachment or the other, be it TG or TED. As a matter of fact, in all the comparative field-
trials of TED undertaken in the past prior to the invention of TG, the trawler with TED 
did always and invariably show a considerable catch loss- a fact that created constant 
resentment among the trawl owners and operators, and that is the reason why they 
refrained from using the TED in reality. In fact, they have all the time been demanding to 
replace TED by some other device or method, that can ensure them nearly the same 
amount of catch as is made by a device-free trawler. In the instant case, so far the catch 
was concerned, the first haul showed the superiority of trawler with TG attachment, 
though to a marginal extent, over the trawler without any device, while in the second haul 
the latter showed its superiority over the former. Thus, how much catch-loss is actually 
caused by the TG in comparison to device-free haul remains a problematic one, though 
the catch-retention capacity of the TG in comparison to that of TED has been once again 
re-established to be by far superior by the current experiment, just as it was proven once 
before during the experimental, comparative trawling held in 2004 off Paradip coast in 
compliance to the HPC Order. 

 
17.8 Trawl Guard publicized at home and abroad: 
The event of comparative field trial of Trawl Guard on 11th of January 06 and the demonstrated 
efficacy of TG over the TED in respect of protecting turtles besides maintaining the fish catch to 
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the satisfaction of the fishermen were widely publicized in various local newspapers and 
electronic media including internet both in India and abroad. The information about TG which 
had remained limited to Project Swarajya and a small circle of officials, scientists and trawl 
industry has now spread to the various national and international level agencies interested in the 
protection of endangered sea turtles.     
  
17.9 Looking ahead, after Trawl Guard experiment:                         
Now that the comparative hauling results are available, these need to be shared and deliberated 
upon first of all among all the stake-holder groups in the Government and non-Government 
sectors through a wider State level Consultation, which is also a part of the ongoing project. 
Since the Government of India, especially their Ministries of Forest and Environment, 
Commerce and Agriculture have a larger role to play in deciding the debate around Trawl Guard 
versus TED, the efforts should be made to ensure the presence of their representatives in the 
proposed Consultation.   
 
The proposed State level Consultation, which should be preferably held before the forth coming 
turtle breeding season commencing from October, should take up inter alia the following matters 
for deliberation with a view to draw up a roadmap for future course of action: 
 

1) Need for repeated, comparative field trials to establish the foolproof potential of 
Trawl Guard, beyond any shade of doubt in protecting the endangered turtles, so that 
it can serve as a more than perfect substitute for TED in the peculiar conditions of 
mixed fisheries as practiced by Indian trawling ndustry; 

2) Need for repeated, comparative field trials to ascertain the TG’s capacity for catch 
retention in comparison to TED on one hand, and in comparison to device-free 
trawling on the other; 

3) Need for modification in the design of TG, if felt necessary, to ensure better turtle 
protection and catch retention; 

4) Need for standardizing the TG to cater to the specific priority of India’s trawling 
industry for mixed fisheries; 

5) Need for developing various designs of TG to suit the peculiar conditions obtaining in 
different coasts of the country; 

6) Need for TG Technology Transfer to the trawl operators and crews working in India’s 
trawling industry; 

7) Exploring the lines of legal reform, that may be necessitated by India’s adoption of 
TG as a substitute of TED; 

8) Last but not the least, the need for holding a national level consultation on TG 
involving the concerned stake-holder groups, since the issue of turtle protection or 
TED is not limited to the State of Orissa only, but also to several maritime States/UTs 
of the country.                 

   
18.1 Views of Ms.Aarthi Sridhar Scientist and a member of Orissa Marine Resource 
Conservation Consortium (OMRCC) 
The OMRCC (www.omrcc.org) is both a platform and a network comprising scientists and 
activists to discuss and debate the tangled issues relating to conservation and development in 
marine sector of Orissa. Members of the OMRCC have already completed an exercise to 
document the fisheries in the state, to gather information on the threats to fisheries, problems 
with the implementation of fisheries laws etc. Besides it seeks to address the issues that threaten 
the fisheries and coastal environment of the State arising from the proposal to set up large 
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commercial ports and oil and gas exploration units. Following are a few relevant excerpts from 
the Paper “A shift in conservation approach from Orissa, India” written by Ms. Aarthi Sridhar, 
an active member of OMRCC.  
  
“Only a few facts about the olive ridley sea turtles of Orissa are known and are now perhaps 
more than well known. What we understand seems significant and we do not know a whole lot 
more, and perhaps this is the reason we repeat our tales. The olive ridleys are protected under the 
Indian Wild Life (Protection) Act (WLPA), 1972 which prohibits all hunting and trade of the 
species. Since scientists discovered three olive ridley mass nesting beaches at Gahirmatha, Devi 
and Rushikulya in 1975, 1981 and 1994 respectively, many more scientists have documented 
several aspects about these elusive creatures such as nesting numbers, hatching success, inter-
beach nesting, size-class characteristics of nesting populations, offshore reproductive 
congregations among others. Yet all of this has revealed very little about the life of these 
creatures. Their habitat and behaviour ensure that they make difficult study subjects. Learning 
about shy animals that spend almost all their life in water and migrate large distances spanning a 
few seas can be somewhat of a challenge. Ironically, the status of this elusive animal as a 
scheduled species under the WLPA (Wildlife Protection Act 1972) makes it harder for non-
government researchers to obtain permits and navigate various cumbersome official procedures. 
Despite this, several research attempts did materialise and a few parts of the ridley puzzle 
reluctantly now fall into place. 
 
“Bivash Pandav has studied nesting and mortality of the olive ridleys of Orissa extensively and 
he reports in a 1994 report of the Wildlife Institute of India that olive ridley turtles nest 
sporadically almost all along the coastal beaches of Orissa besides the three mass nesting 
beaches, one of which (Rushikulya) he ‘discovered’ in the course of his surveys. 
 
“Findings from genetic studies published in Molecular Ecology (Shanker et al. 2004) show that 
there is no genetic difference between the turtles nesting in each of the three mass nesting 
beaches. Importantly, the results also revealed the distinctiveness of the population on the east 
coast of India, and suggested that they may be ancestral to populations in the Atlantic and Pacific 
oceans. This established the significance of this population. 
 
“Compared to the information we have on the turtles’ behaviour on land, we know little about 
their behaviour in the water. Nearshore surveys have shown that sea turtles occur in discrete 
areas, termed as ‘reproductive patches’. These reproductive patches have been located off the 
coasts of Gahirmatha and Rushikulya and are expected to occur in the offshore waters of other 
mass nesting beaches such as Devi River mouth. The patches are about 50 – 75 km2 in size, and 
extend to a distance of about 5 – 6 km offshore. Satellite telemetry studies conducted in 2001 
confirm anecdotal evidence that turtles do migrate over large areas within the Bay of Bengal 
right up to Sri Lanka. 
 
“In 1997 the Orissa government declared a large offshore region near the Gahirmatha nesting 
beach as the Gahirmatha Marine Sanctuary (GMS). This area measures about 1435 sq km and 
extends about 20 kilometres into the sea. The core area of this sanctuary (extending 10- 
kilometres offshore) remains a no-fishing zone even for traditional fishing throughout the year. 
This stands in stark contrast to the scientific information on the turtles – they are highly 
migratory, the congregation patches they form may be only about 75 sq km and is formed in the 
near shore area within 6 kilometres. Aside from the dissonance with science, there are other 
problems with the GMS. The Orissa Forest Department has openly stated several times that it is 
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virtually impossible for them to patrol the large GMS. The declaration of the GMS and its 
various rules was not planned through a process of consultation or public participation, merely 
because the law did not mandate it. There is now widespread violation of the norms of the GMS. 
Traditional fishermen, venture into the southern region of the core area and trawlers fish without 
impunity throughout the region and even through congregation patches. 
 
“A recent event nearly cemented the views of fisherfolk against all turtle conservation efforts. In 
2003, the Orissa government briefly banned the operation of all gill nets in the three sites based 
on interim orders of the Supreme Court’s Central Empowered Committee (CEC). Most of the 
fishing in Orissa is carried out by gill nets and not all of these are responsible for turtle mortality. 
Complying with such a ban would be suicidal for the fishers. After strong agitation by the 
fisherfolk and repeated appeals to the CEC on the matter, the CEC revised its orders and has 
prohibited only certain gill nets. However, despite this revision, there are incidents where the 
guards of the forest department wrongly detained traditional boats carrying permitted nets. 
 
“Kartik Shanker, a biologist who has been associated with conservation and research efforts in 
Orissa for years now says, “perhaps too much attention has been focused on the turtles in a 
manner that has really not served its purpose.” 
 
“Much prior to turtle conservation laws, Orissa introduced marine fisheries laws. The 1982 
Orissa Marine Fisheries Regulation Act states that the near shore waters of Orissa up to 5 
kilometres from the shore are reserved for the traditional fishing sector and mechanised fishing 
including trawling are banned in these waters. This incidentally is the region where most of the 
offshore congregations are located. Researchers such as Bivash Pandav have stated that the 
limited resources of the government could be geared towards protecting the congregation patches 
as a priority, rather than attempting to protect large regions such as the GMS. Such focussed 
attention would considerably reduce turtle mortality. 
 
“Kartik adds, “If conservationists and governments focused on the proper implementation of 
fisheries laws alone, we would have done the job of protecting the interests of the traditional 
fisherfolk and incidentally also protected the turtles. We need to shift focus from ‘incidental 
capture’ to the idea of ‘incidental conservation’.” His statement is more than an innovative string 
of words; it is telling of Orissa’s need. ‘Incidental conservation’ demands an attitudinal change 
from conservationists. It calls for conservationists to engage with a task that is not their ordinary 
business. To make their own conservation concerns appear ‘incidental’. Implementation of 
fisheries laws is a complex affair and working towards it means more than blowing the whistle 
on an unwilling or inept state force. It is a job that calls for active collaboration with fisher 
communities. It involves organising the communities and restoring their right to manage their 
marine environment. Importantly, it requires us to change vantage points while viewing matters 
such as the conservation of endangered creatures such as turtles or dolphins. Incidental 
conservation is not the same as accidental conservation. The former involves the application of a 
deliberate process while the latter is largely the outcome of random actions. 
 
“The idea of adopting fisheries management approaches rather than a species-centric 
conservation plan can seem like changing horse midstream. However, in the Indian context it 
makes sense. The approach of fisheries management is to ensure the survival of fisheries, an 
anthropocentric goal notwithstanding, one that carries more appeal than the esoteric need to save 
marine turtles. Further, as in Orissa, compliance with marine conservation norms will require 
conservationists to undertake Herculean efforts at gaining the trust of many fishing communities. 
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“Wherever the efforts towards fisheries management or ‘incidental conservation’ take us, the 
images from this journey will be more complete. We hope that isolated images of turtle mortality 
or fish scarcity can give way to complete ones where the magic of the turtles shares a space with 
the magic of fishing.” 
 
19.1 Views of Scientist Karthik Shankar of OMRRC  
Mr.Karthik in his online paper ‘Linking Biodiversity Conservation and Livelihoods in India’ 
published 15 Nov. 2005 devotes a chapter on ‘Protecting Turtles with Fisherfolk’, which is worth 
quoting at length:    
 

“On the other side of the country, on the coast of Orissa, are the nesting grounds of olive ridley 
sea turtles (Lepidochelys olivacea). This is one of three rookeries worldwide where arribadas, the 
synchronous mass nesting of thousands of ridley turtles, occurs. Genetic studies demonstrate that 
this is a unique population, which may be ancestral to olive ridleys in other ocean basins. In the 
last decade, however, 10,000 turtles have been counted dead on the Orissa coast each year due to 
fishery-related activities. And many more are likely to have died, since not all turtles killed in 
nets are washed ashore. 

“Research indicates that olive ridleys remain in small offshore congregations during the breeding 
season, and are not diffusely distributed along the entire coast. Discrete reproductive patches off 
the mass nesting beaches are usually no more than 50 square kilometers; however, the location of 
these patches may vary over time. Thus, the creation of sanctuaries or protected areas with fixed 
boundaries may not be effective. Instead, conservationists have focused on the enforcement of 
laws, including existing fishery regulations such as the 1983 Orissa Marine Fisheries Regulation 
Act, which stipulates that mechanized fishing is prohibited within five or ten kilometers of the 
coast, depending on boat size. 

“Despite the investment of large amounts of effort and funds by the government and civil society 
groups to patrol nearshore waters, trawlers continue to fish illegally in nearshore waters, causing 
continuing mortality of olive ridleys. Rather, the anti-trawler programs, coupled with the media 
coverage, have severely polarized fishing communities and conservation groups. Even traditional 
fish-worker associations in Orissa joined in protests with the trawler owners, since they 
perceived turtle conservation as being anti-people, even though most of the Orissa Marine 
Fisheries Regulation Act regulations were designed to protect traditional fishing rights rather 
than turtles. 

“In fact, if fishery laws had been enforced for the reasons that they were originally instituted, 
namely, to protect traditional fisherfolk and their livelihoods, it is likely that their 
implementation would have received far wider support. And as a result, sea turtles would then 
have been protected from mechanized fishing. To achieve this goal, the Coastal and Marine 
Programme at ATREE created and facilitated a common platform for sea turtle conservation in 
Orissa. In December 2004, ATREE organized a meeting in Bhubaneshwar that was attended by 
key fish-worker organizations (Orissa Traditional Fish Workers' Union and United Artists 
Association), local community organizations, and non-governmental organizations such as 
Project Swarajya, Wildlife Society of Orissa, Worldwide Fund for Nature, Greenpeace, and 
others. The group named itself the Orissa Marine Resources Conservation Consortium, and has 
been working together to achieve common marine conservation goals. 



 

 

61

61

“The Orissa Marine Resources Conservation Consortium has held numerous follow-up meetings 
in 2005. The activities identified to meet these common goals included meetings for fisherfolk 
representatives and other stakeholders on fisheries management and turtle conservation 
legislation in April 2005. ATREE has produced illustrative local language booklets on fisheries 
conservation and turtle protection measures in Orissa to help local communities understand their 
rights and regulations. Booklets, along with other visual aids such as posters illustrating fishing 
regulations, have been distributed to various stakeholders at the mass nesting beaches. The 
Orissa Marine Resources Conservation Consortium plans to promote community-based marine 
conservation practices and appropriate environmentally sustainable coastal development, 
addressing the issues of marine biodiversity and resource use.” 

20. PROPOSED MEGA-PROJECTS AND OLIVE RIDLEYS  

20.1 Dhamra Port                                                                                                                                              
The impact of mega industrial projects in the coastal areas of Orissa on the Olive ridley sea 
turtles has received scant attention from the scientists and turtle conservationists. However this 
theme is not only relevant to the sustainable management of sea turtles, but also today a hotly 
debated matter among the legislators, officials, media persons, academicians, NGOs and 
environmentalists. Mr.Pankaj Sekhsaria of Kalpavrikh, an environmental action group writing on 
the precarious fate of Olive ridleys in today’s Orissa in ECO-WATCH dated 28/03/2004 under 
the title ‘Caught in a corporate web’ has mentioned inter alia,   

“ The other prominent and potential threat here is the proposed construction of the Dhamra 
port at the mouth of the Dhamra river on its northern bank. Significantly, this area is only few 
kilometres from the boundary of the Bhitarkanika National Park and about 20 kilometres 
north of the most important of the turtle nesting beaches. When first proposed in 1988, 
Bhitarkanika was spread over an area of 367 sq. km, which included ecologically sensitive 
areas like the site of the Dhamra port project. When the national park was finally notified in 
1998, however, the area was reduced by more than half, to 145 sq. km. and the port site was 
now outside the boundaries. Significantly, this was just about the time that the proposal for the 
port here came up. For the development of the minor port at Dhamra, a huge investment of 
about Rs. 1,500 crores has been proposed, with the bank being the lead financier. The port 
project is being promoted by International Seaports Ltd., a company in which industrial major 
Larson & Toubro Ltd holds a third of the stake. Work was to have started in the year 2000, 
and for obvious reasons, environmentalists and wildlife enthusiasts have been opposing it.  

“Recent studies have shown congregations of nesting turtles six kilometres offshore and 12 
km south of Gahirmatha. Turtle researchers point out that this is probably just a fraction of 
the total population and there will be other aggregations, both south and north of 
Gahirmatha. Fear was expressed that the construction work and the increase in shipping 
traffic here could devastate offshore turtle congregations. Increased illumination in the night 
too would disorient turtles and hatchlings and prevent them from finding their way to the sea 
after they hatch. Concern has been expressed internationally as well, which includes the 
International Sea Turtle Symposium that was held in Florida, U.S. in 2000. Additionally, this 
area has a dense cover of mangrove forests. A task force constituted by the Union Ministry of 
Environment and Forests (MoEF) reported that areas having mangroves sustained 
substantially less damage in the coastal belt of Orissa during the "super cyclone" of 1999. 
This clearly emphasises the importance of mangroves in protecting the coasts from natural 
calamities. Following this, the ministry released nearly Rs. One crore for the implementation 
of two management action plans for mangroves; Rs.46.50 lakhs in 1999-2000 for the 
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mangroves in Bhitarkanika and Mahanadi and Rs.55.75 lakhs in 2000-01 for the 
Subernrekha, Dhamra and Devi mangroves.  

 

“It has been estimated that more than 2,500 hectares of mangrove forests, primarily in the 
Paradip-Dhamra belt were destroyed in the 1960s when the Paradip port was constructed. 
This area has since emerged as the most cyclone-prone zone. According to official sources, out 
of the total 200 sq km of mangrove forest in the Mahanadi delta, only about 30 sq. km is left. 
These concerns have also been largely neglected in the present project and it is most likely that 
the port at Dhamra will only aggravate this problem.  

“A combination of factors, both environmental and financial, led to the abandoning of the 
project in 2000 and there was a collective sigh of relief all around.  

Significantly, one of the key players and financiers of the port project in Dhamra is the ICICI 
Bank. The inauguration of the GGP seemed to indicate that the bank was willing to lead from 
the front and that it was sincere and honest when speaking about corporate environment 
responsibility and sensitivity to the environment, wildlife habitats and bio-diversity. The signal 
from the bank seemed to be, "We shall not support any such industrial or infrastructure 
development activity in the sensitive Bhitarkanika-Gahirmatha environment". It therefore 
came as a rude shock when The Hindu Business Line carried a report titled "Construction 
work at Dhamra port expected to begin soon" on December 20, 2003 (only about a month 
after the initiation of the GGP). "The port's private promoter, International Seaports Ltd," the 
report said, “... is working towards achieving financial closure during the first quarter of 2004 
.... Construction of the Rs. 1,500-crore port project, on the basis of build, own and transfer 
(BOT), was supposed to begin in November 2000, but was delayed due to initial environment-
related problems. Later, the lead financier, ICICI, suggested certain modifications to be made 
in the concession agreement to improve the bankability of the project ... ."  

A few months earlier, The Business Standard, had reported ("Dhamra port project revived", 
June 25, 2003), that the National Mineral Development Corporation (NMDC) had also 
decided to promote the port project. The NMDC gesture, that reportedly gave a fresh lease of 
life to the project, is linked to the allotment of iron ore mines to the company in the Bimalgarh 
area of Sundergarh district. The report went on to say that, “... the Orissa government has 
modified the concession agreement for Dhamra port incorporating the suggestions of 
Industrial Credit and Investment Corporation of India (ICICI), the lead financier, to improve 
its bankability. ICICI said the changes would protect investments in the project." Work on 
land acquisition for the project too is reportedly going on. The website of the Industrial and 
Infrastructure Development Corportation of Orissa (IDCO), the only statutory agency in the 
State to procure land exclusively for industrial/infrastructure development projects, reports 
that it has already initiated the process of the acquisition of 4,000 acres in Bhadrak district to 
facilitate the project.  

One would have thought that the bank would immediately issue a clarification in the context 
of these reports saying that it was not interested in this project anymore as it was committed to 
the GGP. It has, however, neither done this, nor has it clarified its official position on the 
same. By the looks of it then, the project is once again on, with the key issue being the 
"bankability of the project". Nothing about the environment, nothing about the turtles, 
nothing that would indicate that the ICICI was also supporting a programme about green 
governance and corporate environment responsibility.  
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On the coast of Orissa meanwhile, oblivious of the intentions and actions of the humans they 
share this earth with, the Olive Ridleys have started nesting once again this year. This is just 
the right time for the corporates involved, especially the bank involved, to live up to the "green 
corporate" image that it has sought to create for itself. Otherwise, the turtles, when they come 
back next year or the year after, might well be swimming into a drastically altered, even 
devastated reality.  

Minor port, major trouble  

IN 1994 the Central Ministry of Environment and Forests (MoEF) issued its "Environment 
Impact Assessment" (EIA) notification. Meant as a tool to ensure that developmental projects 
did not ride rough shod over environmental concerns it listed 29 (later increased to 30) 
industrial and developmental activities that needed environmental clearance from the 
Government of India. Schedule I of the notification contains this list of projects. Point 3 reads 
... ports, harbours, airports (except minor ports and harbours).  

Why an exception was made for minor ports is not very clear. What is now clear, however, is 
that this exception has created one of the biggest loopholes in environmental legislation in the 
country, allowing in the process, for the development of at least a 100-odd such "minor ports" 
along the country's coastline. Many like Dhamra in fact are located in areas that are 
ecologically extremely sensitive.  

Presumably, the reason to exclude a minor port from environment clearance is that it is 
"minor", investment is limited, land requirements are negligible, not many people will be 
affected, and the overall environmental impact will be minimal, if not negligible. Following 
this logic, environmental clearance to the Dhamra port project was given by the Ministry of 
Surface Transport, not even the MoEF.  

The reality is however quite a different one. The difference between a major and a minor port, 
strangely, is not of size or investment, but one of jurisdiction alone. While the major ports (like 
Kandla, Cochin (Kochi), Chennai. Paradip and Vishakapatnam) are under the Central 
Government, minor ports are in the charge of state governments. The proposed port at 
Dhamra is to be developed over an area of nearly 1,000 acres, and another 3,000 acres are 
being acquired for other project related development activities. The proposed investment too is 
about Rs. 1,500 crores. This kind of investment and land requirement is definitely not minor, 
and neither the impact — environmentally and ecologically. Legally, however, this "major" 
port is a minor one and therefore exempt from the provisions of the EIA notification.” 

20.2 Proposed Oil Exploratory Drillings by Reliance  

Another analytical write-up by Pankaj Sekhsaria of Kalpavrikh was published in InfoChange 
News & Features, June 2004 in which the proposal of Reliance Company for setting up two Oil 
Exploratory Drillings in Orissa has been critiqued from the perspective of sea turtle conservation. 
The relevant excerpts from it are reproduced below:  

“It's tough to be an olive ridley turtle in the Bay of Bengal these days, considering the might 
of those pitted against it. That too at a time when the price of international crude has reached 
an all-time high.  

As far as Reliance is concerned, specific points of contention and concern are two exploration 
blocks in the Bay of Bengal -- MD 10 and NEC 25 -- that have been awarded to it. MD 10 is 
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only about 60 km east of the turtles' nesting site at Rushikulya; NEC 25 is about 75 km 
northeast of the Gahirmatha nesting beach at Nasi island.  

When news of the awarding of these sites first became known, conservationists expressed 
serious concern about the impact on the turtles.  

In December 2003, the ministry of environment and forests (MoEF), GOI, ordered the 
creation of a multi-disciplinary expert group (MEG) to look into the issue and make 
recommendations to the government on further course of action. The team comprised a 
number of experts who went into the matter in reasonable detail, in the period between 
December 2003 and March 2004, when the report was finally completed.  

In many ways, the report's recommendations have come as a disappointment to the 
conservation community that was hoping it would be in favour of the olive ridley.  

The committee recommended that MD 10 should be left alone, but that exploratory drilling 
could take place at NEC 25, between May and October. “The MD 10 exploratory and drilling 
zone area,” the report says, “(is) located 58-64 km away from the coast, (and) there are strong 
recorded and confirmed evidences of diffused congregation and migration of olive ridley 
turtles here…The MEG considers both the areas (NEC 25 and MD 10) as their natural habitat 
and the MD 10 area to be of greater significance as the migration path of olive ridleys for 
certain parts of the year. With no research studies having been (done) in distant offshore 
areas, no information of such certain congregation and migration of olive ridleys is available 
at present.”  

This could mean that Reliance will get clearance for NEC 25 when the matter comes up before 
the MoEF in a few days from now, June 24 to be precise. While this is the MEG's broad 
recommendation, there is one opinion within it that stands out as a voice of dissent.  

Biswajit Mohanty, member of the MEG and secretary, Wildlife Society of Orissa, has, in his 
independent views attached to the report, disagreed with the go-ahead for drilling at NEC 25. 
He points out that no material was produced to illuminate the issue of turtle movement at 
NEC 25. Other turtle scientists and experts on the MEG are also reported to have agreed with 
the fact that no studies have been conducted in this area on the presence or movement of 
turtles and whether they used the NEC 25 area for activities like feeding and mating.  

Significantly, the decision to leave MD 10 alone was based on satellite tracking studies on the 
turtles that were undertaken in 2001. Four nesting turtles at the Devi river mouth were fitted 
with transmitters as part of a United Nations Development Programme-Government of India 
(UNDP-GOI) project carried out by the Dehra Dun-based Wildlife Institute of India (WII) and 
the Orissa forest department. The movements of these turtles were tracked for a few days. And 
the results provided conclusive evidence that turtles migrate through the area that is now 
exploratory block MD 10. “No such experiment,” Mohanty points out, “was carried out at the 
Gahirmatha nesting beach or at the Rushikulya river mouth nesting beach which leaves a 
huge gap in our knowledge…”  

When fixing satellite transmitters onto four turtles, out of an estimated half a million, on one 
beach and during one nesting season, can reveal such crucial information, one can only 
imagine what secrets might be revealed if more such experiments were conducted. This is 
precisely Mohanty's argument, particularly when more than 100,000 nesting turtles were 
reported at the Nasi II beach in Gahirmatha, in March 2004. For these wandering minstrels 
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of the world's oceans what's a distance of 70-odd km? It's a relatively well-known and 
accepted fact that the turtles travel huge distances to and from the beaches of Orissa, before 
and after nesting. Turtles tagged in Orissa have been recovered as far away as Sri Lanka.  

While the beaches along Orissa's coast are clearly the olive ridley's main nesting sites, 
beaches further northeast, those along the coasts of West Bengal and Bangladesh, also play 
host to nesting turtles every year. It's likely, and most experts agree on this, that the turtles 
move to these regions either after nesting on the beaches of Orissa, or possibly bypassing 
them. There is no tag-based evidence here, but logic and knowledge presently available seem 
to indicate this.  

If it is indeed the case, then it's likely that the turtles move through exactly the region denoted 
as NEC 25, as proof exists of turtle movement in MD 10. The basic question that needs to be 
then asked is: Would it not be a huge mistake if any activity was initiated when no studies at 
all have been undertaken in this area, and there is no information that conclusively proves the 
turtles don't move in the waters of block NEC 25?  

Mohanty eloquently elaborates on the relevance and application of the well-established and 
accepted ‘precautionary principle'. “Due to this wonderful natural event (mass nesting) 
occurring here every year,” he notes, “Orissa is known all over the world for its sea turtles. 
These sea turtles are Orissa's living Taj Mahal, priceless beyond doubt, to be treasured and 
protected for generations to come…When there are no studies which can provide, with a 
reasonable level of confidence, information about the occurrence of olive ridleys in the NEC 
25 block, it would be imprudent to allow offshore drilling in this area as it is perilously close to 
the borders of the Gahirmatha Marine Sanctuary…Can we afford,” he asks in conclusion, 
“(to) expose one of the world's unique natural phenomena to the threats posed by offshore oil 
drilling? Would we not be leaving a Damocles sword hanging over their future?”  

20.3 Further comments on Reliance’s Oil Exploration Proposal  

Not only environmental groups, but also some mass organizations associated with political 
parties at national and State level have voiced their protest against the proposed Exploratory Oil 
Drilling projects in Orissa coast on several grounds. Mr.Sanjay Jena wrote the following in 
‘Organiser’ dated 25 Dec 2005 under the caption ‘Offshore exploratory drilling: Threat to 
Olive Ridleys’ –  

“The Ministry of Environment and Forests (MOEF), Government of India, has permitted two 
Indian companies to carry out offshore drilling in the Bay of Bengal, off the Orissa coast 
during the current turtle season. Oil and Natural Gas Corporation (ONGC) of India Ltd and 
Reliance Industries Ltd. (RIL) have been given the green signal for exploratory drilling of 23 
wells. But environmentalists fear that drilling by oil companies in Bay of Bengal could 
adversely affect rare Olive Ridley sea turtles movement in Orissa.  
 
This decision of the Ministry contradicts the recommendations of the multi-disciplinary expert 
group (MEG). MEG was set up by the MOEF in December, 2003 to assess the likely impacts 
of the offshore exploratory drilling activities on the migration and congregation of the Olive 
Ridley sea turtles of Orissa.  
 
The expert group had recommended that no drilling should be carried out in the offshore 
waters of Orissa coast during the turtle season from November to May till studies are carried 
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out since there is no information available about sea turtles’ activities in those areas. 
However, before such studies could be carried out, the MOEF has permitted drilling. This is 
feared to severely impact sea turtles.  
 
ONGC has been allotted two blocks, one of which (MN-OSN-2000/2) with an area of 6,199 
sq.km is located within 10 km of the highly sensitive Chilika lake. Spillages and blowouts from 
this area could destroy the lake’s fragile habitat, which is home to the highly endangered 
Irrawady dolphins and nearly one million migratory water fowl. RIL has been allowed to drill 
20 exploratory wells in NEC-OSN-97/2 (NEC-25) block, which is perilously close to the 
Gahirmatha marine wildlife sanctuary, just 10 km away. This marine sanctuary is the world’s 
largest sea turtle congregation zone, pointed out Biswajit Mohanty of Wild Life Society of 
Orissa.  
 
By permitting drilling before studies are carried out, the MOEF has violated the precautionary 
principle laid down by the Supreme Court of India. This principle states that where there are 
threats of serious and irreversible damage, lack of scientific certainty should not be used as a 
reason for postponing measures to prevent environmental degradation. The court has also 
held that it may be appropriate to place the burden of proof on the person proposing the 
activity that is potentially harmful to the environment.  
 
The MOEF has specified that the National Institute of Oceanography (NIO) shall 
concurrently monitor the impact of exploration activities on the breeding, migration of Olive 
Ridley turtles. Since no baseline data is available now, the MOEF has stipulated that studies 
shall be undertaken to assess the impact of drilling, shipping, oil and gas exploration and 
transportation of oil/gas etc. on the seabed, marine wildlife particularly sea turtles, dolphins, 
porpoises, whales, coral reefs, fishery resources and also on mangroves.  
 
In the event of evidence of significant disruption in either aspect, the exploration activities 
shall be closed down for the breeding/migration season. Nowhere in the world is such a 
potentially harmful activity permitted with studies (paid for by the developer) being carried on 
concurrently. India does not have any environmental standards for offshore drilling in place.  
 
Marine life is adversely affected by offshore exploration, according to a recent study by 
marine scientists Sandra Kloff and Clive Wicks on the effects of oil exploration on the West 
African coast. Seismic surveys, which are used to generate loud sound waves, can be 
dangerous to whales and dolphins. Fish catches in an area where seismic survey are taking 
place can be temporarily reduced by 40 per cent. Bright illumination due to flaring of gas will 
have disastrous effect on the adult and hatchling sea turtles since these lights can be seen upto 
10-15 miles from the rig location. The Costa Rica government refused to open up its offshore 
areas for oil or gas drilling in 2002 in order to protect its world famous Olive Ridley 
population.  
 
A recent fire in Bombay High platform destroyed some wells and caused spillage of crude oil. 
If an oil blowout happens at NEC 25, we would lose the Olive Ridleys of Orissa for ever . 
Their feeding and mating areas would be contaminated beyond repair, their nesting beaches 
smothered with oil destroying the eggs and hatchlings. “No amount of money in the world 
would be able to ensure their return. The Olive Ridleys of Orissa are its “living Taj Mahal”, 
priceless beyond doubt, which should be treasured and protected forever”, activist Mohanty 
said.”        
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20.4 The INFOCHANGE India has published still another feature on the impact of oil drilling 
projects slated for Orissa coast, the entire text of which is reproduced below:  

“India agrees to drilling near Olive Ridley turtle nesting sites 

In what could be a devastating turn of events for Orissa’s famous Olive Ridley turtles, the 
Indian Ministry of Environment and Forests (MoEF) has permitted two Indian companies -- 
Oil and Natural Gas Corporation of India Ltd (ONGC) and Reliance Industries Ltd (RIL) -- to 
carry out offshore drilling in the Bay of Bengal off the Orissa coast during the current turtle 
nesting season.  
 
In a letter dated October 24, 2005, the two companies received the green signal to carry out 
exploratory drilling of 23 wells. This contradicts the suggestions of the Multidisciplinary 
Expert Group (MEG), constituted by the MoEF itself in 2003 to assess the likely impact of 
offshore exploratory drilling activities on the migratory and nesting patterns of the Olive 
Ridley in Orissa.  
 
The MEG had recommended that no drilling be carried out in the offshore waters of the 
Orissa coast during the turtle season from November to May. It also suggested that suitable 
studies be carried out before any such move was planned.  
 
ONGC has been allotted two blocks, one of which (MN-OSN-2000/2), with an area of 6,199 sq 
km, is located within 10 km of Chilika lake, Asia’s largest brackish water lagoon and a 
Ramsar site. Spillages and blowouts could destroy the lake’s fragile habitat that is home to the 
endangered Irrawady dolphin and nearly 1 million migratory waterfowl.  
 
RIL has been allowed to drill 20 exploratory wells in NEC-OSN-97/2 (NEC-25) block, which 
is perilously close to the Gahirmatha marine wildlife sanctuary just 10 km away. This marine 
sanctuary constitutes the world’s largest sea turtle congregation zone.  
 
Biswajit Mohanty of the Wild Life Society of Orissa warns that the move could have serious 
environmental repercussions in the region. He accuses the MoEF of violating the 
precautionary principle laid down by the Supreme Court of India, which states “where there 
are threats of serious and irreversible damage, lack of scientific certainty should not be used 
as a reason for postponing measures to prevent environmental degradation”. The court held 
that it might be appropriate to place the burden of proof on the person proposing the activity 
that is potentially harmful to the environment.  
 
The MoEF has also specified that the National Institute of Oceanography (NIO) shall 
concurrently monitor the impact of exploration activities on the breeding/migration of Olive 
Ridley turtles. Since no baseline data is currently available, the MoEF has stipulated that 
studies shall be undertaken to assess the impact of drilling, shipping, oil and gas exploration 
and transportation of oil/gas, etc, on the seabed, marine wildlife particularly sea turtles, 
dolphins, porpoises, whales, coral reefs, fishery resources, and also on mangroves. If evidence 
of significant disruption was found, the exploration activities shall be stopped during the 
breeding /migration season. Nowhere in the world is such a potentially harmful activity 
permitted, with studies (paid for by the developer) being carried on concurrently!  
 
As such, India does not have any environmental standards for offshore drilling in place. This 
activity will put severe pressure on the already endangered marine life. A recent study by 
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marine scientists Sandra Kloff and Clive Wicks on the effects of oil exploration on the West 
African coast states: “Seismic surveys which are used to generate loud sound waves can be 
dangerous to whales and dolphins. Fish catches in an area where seismic surveying took place 
can be temporarily reduced by 40%. Bright illumination due to flaring of gas will have 
disastrous effects on the adult and hatchling sea turtles since these lights can be seen up to 10-
15 miles from the rig location.” In 2002, the Costa Rica government refused to open up its 
offshore areas for oil or gas drilling in order to protect its world famous Olive Ridley 
population.  
 
Why has the MoEF sanctioned the move? Memories are still fresh of the recent fire at a 
Bombay High platform that destroyed some wells and caused spillage of crude oil. If an oil 
blowout happens at NEC-25, we could lose the Olive Ridleys of Orissa forever, says a very 
concerned Mohanty.” 

 
21.1 Current line of thinking and action by Govt of Orissa on protection of 
Olive ridley sea turtles:  
 
For quite some years, a multi-departmental High Power Committee on Conservation of Olive 
Ridley sea turtles has been monitoring and coordinating the implementation of turtle protection 
and allied activities undertaken by different agencies of the Government. On behalf of this High 
Power Committee, a coordination committee sat on 7th April 2006 at Secretariat Bhubaneswar to 
review the compliance to the decisions taken earlier and also to take fresh decisions as and where 
necessary. The Departments and agencies who took part in this Coordination Meeting were Dept 
of Forest and Environment, Office of PCCF (Wildlife), Home Department, Fisheries 
Department, Coast Guard, ITR/DRDO, Paradip Port Trust and NGOs ( Project Swarajya and 
OTFWU).      
 
21.2 In the meeting, the following official figures were placed for a comparative view of the 
nesting and mortality data covering 5 years.  
 
Mass Nesting Figures    
 
Year     No. of Nesting Turtles 
2001-2002 0.35 lakh 
2002-2003    2.81 lakh 
2003-2004    4.44 lakh 
2004-2005    3.23 lakh 
2005-2006    4.65 lakh 
 
The last year’s nesting figures compares favourably with that of the previous 4 years. In the last 
year i.e. 2005-2006, mass nesting of Olive Ridleys has taken place in due time in two spells at 
(a) Nasi island beach in Gahirmatha coast, and (b) Purunabandha-Kantiagad beach near the 
mouth of River Rushikulya in Ganjam coast. The first spell of mass nesting at Gahirmatha took 
place between 27th Feb. to 5th March when 2.464 lakh turtles laid eggs. In the second spell at 
Gahirmatha that spanned from 4th to 6th April, 0.213 lakh turtles nested.   
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In the Rushikulya mouth area, mass nesting took place from 16th to 24th February when 1.22 lakh 
turtles laid eggs and a second phase of mass nesting on this beach took place from 4th to 6th April 
when 0.762 lakh turtles laid eggs. The total number of Olive Ridley turtles which have dug out 
nests in the coastal sand and laid eggs during the mass nestings in 2005-2006 is 4.65 lakh.             
 
21.3 Turtle Casualty Figures 
The number of turtle casualties in Orissa coast in the past 5 years ending 31st March 2006 is as 
follows:  
 
Year     No. of dead turtles 
2001-2002    12,977 
2002-2003    10,086 
2003-2004      4,981 
2004-2005      3,227 
2005-2006      3,242 
 
The number of turtle casualties in the sea is monitored by counting the number of dead turtles 
which come floating to the shore. Each dead turtle has been counted and its its serial number has 
been marked in white paint on the carapace. Date wise records are kept in registers maintained at 
the camps.  
 
As can be seen from the above quoted figures, the number of dead turtles of the last year 
remained at the level of the previous year. And last year a total of 4.65 lakh turtles have mass-
nested in the two premier rookeries of State combined i.e. Gahirmatha and Rushikulya. As per 
the opinion of the Principal Chief Conservator of Forests (Wildlife) Orissa, “this has been 
possible due to vigorous enforcement of the regulations against illegal fishing by trawlers and 
mechanized gill net boats in the marine sanctuary and other turtle congregation areas by the 
officers of wildlife organisation”.   
 
21.4 Role and Responsibilities of Different Agencies  
 

A. Wildlife wing of Orissa Forest and Environment Department-   
a) 37 monitoring Camps were set up by them along Orissa coast to cover all beach segments 

related to turtle nesting and mortality.  
b) 3 Berthing Places were set up at Barunei, Gupti and Krushnapriyapur for safe custody of 

the seized fishing vessels. 
c) 111 sorties into the sea (Turtle congregation areas in coastal sea upto 10 kms from the 

coast) have been made by the Forest officials involving 129 sea patrolling days.  
d) 41 fishing vessels ( trawlers-12, gill netters-12, other mechanized boats-17) were seized 

and 100 persons arrested for fishing in the prohibited zones. 19 PR cases were forwarded 
to the Court.  

e) Round-the-clock watch-and ward was maintained to prevent predation of the eggs at the 
nesting beaches in Nasi Island and Rushikulya mouth area. 

f) The Divisional Forest Officers and Range Officers organized 31 nos. of awareness camps 
for on the duties and responsibilities of the fishermen ( trawler-owners and traditional 
fishermen) vis-à-vis the curbs imposed under law in regard to fishing in the turtle-
congregation and turtle-migration zones. Hoardings were installed at fishing bases of 
Chandanipal, Karanjamal, Paradip Fishing Jetty, Jamboo, Talchua, Devi-Nasi, 
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Gangadevi, Jahaniapira, Nuagarh (Astaranga), Gundalva, Chandrabhaga, Purunabandha, 
Gokharkuda and Kantigadia. And also pamphlets were distributed among the coastal 
people on the same theme.  

g) A Central Monitoring Unit functioned in the office of Chief Wildlife Warden, Orissa to 
coordinate and monitor day-to-day activities relating to sea turtle conservation.              

h) 18 nos. of special drives by the Mangrove Forest Division (Wildlife) Rajangar were 
launched to detect and deter illegal collection of prawn seeds from the rivers and creeks 
of Bhitarkanika National Park/Sanctuary during 2005-06.   

 
B. Fisheries Department, Orissa 
a) 14 nos. of awareness camps were organized in different fishing bases.   
 
b) As is well-known, collection of prawn juveniles by the people in the shoreline waters 

during night hours disturbs and disorients the female turtle from their movement towards 
the nesting beaches. It also disturbs and disorients the freshly emerged baby turtles from 
moving towards the sea. To protect the adult and baby turtles from the menace posed by 
the collection of prawn juveniles, the Fisheries Department has been taking deterrent 
action against the illegal collectors. In the year 2005-2006, the Fisheries Department had 
seized 1,46, 000 nos. of illegally collected prawn juveniles from Orissa coast. 

 
c) To enable the officers of the Wildlife wing of the Forest Department to apprehend the 

offenders violating the Orissa Marine Fishing Regulations Act, an amendment of the Act 
has already been cleared by the Cabinet, which on enforcement would declare the 
concerned wildlife officials as authorized officers under the Act.  

 
d) Fisheries Department has issued instructions for adoption of different colour codes for 

boats/vessels operating from different bases. 
 

e) Fisheries Department is supposed to maintain a proper check and control over movement 
of all boats going in from different jetties and fishing harbours, and do the regular 
monitoring of the use of TEDs, carrying of proper identity cards and licenses by the crew 
while the latter go for sea fishing.                

 
C. Coast Guard, Paradip 

Vigilance of Coast Guard for protection of Olive ridley sea turtles has been heightened in recent 
years. As a part of its mandate for turtle protection, sea patrolling on 184 days in the year 2005-
06 was conducted in Orissa waters. One aircraft was also used to monitor illegal fishing 
activities, if any, over 323 hours of aircraft patrol. Coast Guard also launched two joint sorties 
with Forest Department personnel on board.   
 

D. Police  
The State High Power Committee for Turtle Protection had decided that 5 Sections of APR 
Force would be deployed in the districts of Kendrapara, Jagatsinghpur, Puri and Ganjam from 1st 
of November onwards. The purpose behind such deployment of Police is to provide security 
cover to the camps, berthing places for the seized vessels, maintenance of law and order during 
seizure of offending vessels in the sea, and also to ensure that the Police accompany the forest 
officials for effective patrolling against illegal fishing. As a matter of fact, 4 Sections were 
deployed in Districts of Kendrapara, Jagatsinghpur, Puri and Ganjam during the turtle season of 
2005-2006.  
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The concerned DFOs have been instructed to organize training programmes with the help of 
respective District SPs on use and maintenance of firearms for the Forest Rangers, Deputy 
Rangers, Foresters and Forest Guards of Wildlife Divisions. Such training shall be arranged on a 
priority basis for the personnel at Rajnagar, Bhadrak, Puri, Chilika and Ganjam, since they face 
organized armed resistance in course of their patrolling duties in the sea.  
 
The Home Department of the State has already agreed to provide assault rifles and such other 
useful arms and ammunitions to the Wildlife Organisation as per the decision in the HPC 
meeting dated 15.10.05, and Coastal Police Stations shall be set up at suitable places to contain 
the increasing incidence of wildlife crime in and around Dhamara, Tantiapal and Nuagarh areas.      
 

E. ITR/DRDO     
The main establishment of DRDO is situated in Orissa coast, at the Wheeler Island in the close 
proximity to the nesting beach in Nasi Island, a major rookery of Olive ridleys. Besides its ITR is 
situated at Chandipur in Balasore district. The ITR (Test Range) and DRDO (Defence Research 
Development Organisation) have also been assigned with certain responsibilities in connection 
with turtle protection programme in Orissa coast. During 2005-2006 they have observed 
dimming of lights and black-out practices in the observations posts and other establishments at 
the Outer Wheeler Island during the turtle breeding season. Moreover they would provide the use 
of their VHF installation at Nasi island/Outer Wheeler Island as well as phone facilities at Outer 
Wheeler Island for the staff of Wildlife Organisation of Forest Department, Orissa. They 
organized two surveillance trips per day by their speed boats around Wheeler Islands for general 
safety. Their medical facilities shall be extended to the staff of Wildlife organisation of Forest 
Department Orissa camping at Long Wheeler Island and Nasi Island. Shore armouring of sea-
ward side of outer Wheeler Island would be undertaken by them to prevent the erosion of beach 
area. The staff of Orissa wildlife wing would be allowed to stay in their rest houses, of course on 
payment of charges. 
 
Watch and Ward staff of ITR/DRDO have been asked to maintain a close watch on illegal entry 
of fishing vessels in to the Gahirmatha marine sanctuary.  
 

F. Paradip Port     
Chairman, Paradip Port has been requested by the Government of Orissa to provide their speed 
boats for the purpose of sea patrolling during the breeding season and also to consider waiving of 
charges for temporary berthing of seized fishing vessels in their berthing yard.  
 
Paradip Port Trust has been requested to allow their communication system to be used when 
required for passing of information between Forest Dept, Police, Coast Guard, Fisheries etc.    
 
21.5 Trial of Trawl Guard    
In the meeting it was noted that the trawl guard experiment was done by project Swarajya on 11th 
January 2006 by Project Swarajya. It was attended by Dr.C.S.JKar, Senior Research Officer and 
ACF, Paradip. Personnel of Fisheries Department, representatives of Coast Guard, WWF (I) and 
other NGOs along with local trawler owners. No sea turtle could enter into the trawl net, but so 
far as the catch loss is concerned, more scientific studies are required to be done outside the 
marine sanctuary area/ restricted fishing zones and beyond five kilometers from the nearest high 
tide line of the coast which has been exclusively reserved for traditional crafts. 


