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EDITOR’S NOTE

ANDREA D. PHILLOTT

Editor, Indian Ocean Turtle Newsletter

iotn.editors@gmail.com

We begin IOTN30 with the annual Turtle Diary of SSTCN 
(Students' Sea Turtle Conservation Network), who recently 
completed 30 years of sea turtle conservation activities on 
the Chennai coast of Tamil Nadu, India. SSTCN’s history 
and accomplishments were described by Kartik Shanker 
in his 2015 book “From Soup to Superstar: !e Story of Sea 
Turtle Conservation Along the Indian Coast” and can also 
be traced on the organisation’s website (https://sstcn.org/).

Unfortunately, SSTCN’s celebrations in the 2018 season 
were marred by high numbers of dead, stranded turtles. 
Coincidentally, IOTN received additional descriptions of 

stranded turtles from Kerala, India, and Mozambique, 
and strandings emerged as a common theme in the 
current issue.

It can be di!cult to discern the potential cause of 
turtle strandings, so one paper has been written to 
help researchers and conservationists in this area. As 
interactions with "shing gear are a recognised threat 
to sea turtles and entanglement is known to result in 
strandings, IOTN30 also includes a summary of recent 
research on mitigation strategies to reduce bycatch in 
small-scale "sheries.

EDITORIAL

CALL FOR SUBMISSIONS

#e Indian Ocean Turtle Newsletter was initiated to provide a forum for the exchange of information on sea 
turtle biology and conservation, management and education and awareness activities in the Indian subcontinent, 
Indian Ocean region, and south/southeast Asia. If you would like to submit a research article, project pro"le, note 
or announcement for Issue 31 of IOTN, please email material to iotn.editors@gmail.com before 1st October 2019.  
Guidelines for submission can be found on the last page of this newsletter or at http://www.iotn.org/submission.php.
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TURTLE DIARY, 2018 ! STUDENTS' SEA TURTLE 
CONSERVATION NETWORK. THIRTY YEARS OF SEA TURTLE 
CONSERVATION ON THE CHENNAI COAST

V. ARUN

Students’ Sea Turtle Conservation Network (SSTCN), Chennai, Tamil Nadu, India

sstcnchennai@gmail.com

ARTICLES

2018 was a special year- SSTCN (Students' Sea Turtle 
Conservation Network) completed 30 years of olive 
ridley sea turtle conservation on the Chennai coast!

We began the season on a positive note and with a lot 
of hope. #ere was no anxiety about having enough 
volunteers to patrol the beaches or man the hatchery. 
Many of our volunteers now have been with the group for 
several years and take on responsibility for coordinating 
the programme. In addition, Raghu, an SSTCN volunteer 
for more than 11 years, decided to help with the work full 
time and also take on overall coordination of the daily 
patrolling and hatchery monitoring. Also for the "rst time 
in our existence, the Principal Chief Conservator of Forests 
and Chief Wildlife Warden Mr. P.C. Tyagi, facilitated the 
creation of a written agreement or ‘minutes’ between the 
Wildlife Warden, Chennai, and SSTCN, that authorised 
SSTCN to carry on conservation work and to work in 
close association with the Tamil Nadu Forest Department. 
#e group continued to be a part of the Nodal Task Force 
that had been set up by the High Court in Chennai to 
monitor and work on reducing sea turtle mortality in 
the ocean. #is diary highlights the season’s events.

The start of the season
We began with a report of three nests in the last week 
of December 2017. Excited that there might be early 
nesting this season, we established the hatchery on 1st 
January 2018 and were rewarded with our "rst nest on 
the 3rd January. We collected 27 nests in this "rst month. 
Unfortunately, it has become the trend for the season 
to start with a huge number of dead turtles. While we 
always observed dead turtles from December onwards, 
the number recorded throughout the season has been 
very high in the last few years. In January 2018, we 
recorded most of the 280 dead turtles encountered 
through the entire season. On one single night we 
recorded 27 dead turtles, almost all of which were adult 
females. We wondered if these females were coming to 

nest at Chennai beaches or had been caught in nets while 
migrating along the east coast to nest in Andhra Pradesh 
or Odisha. #ere seems to be no clear way to "nd this out.

Distressed by the number of dead turtles, there were 
a number of press reports, some initiated by SSTCN 
volunteers. #e team also got in touch with the concerned 
Government agencies. #e Fisheries Department claimed 
that a large number of trawlers were docked in their 
harbour and there was no reason for an increase in the 
number of dead turtles. #ere was much speculation 
about illegal gill nets being used. Many "shers informally 
told us that there was a marked increase in the use of 
gill nets. Again, there was no way of ascertaining this. 
It will be helpful if, through our network or through 
Government support, we are able to set up an o$-shore 
patrol to get a sense of the "shing activities in future years.

Pseudonesting
We came across two turtles that did not nest successfully 
on their "rst attempt this season. One was on 14th February 
2018; the turtle measured ~69cm curved carapace length 
(CCL) x ~69cm curved carapace width (CCW). She dug 
a body pit and egg chamber and seemed to nest, but when 
we checked a%er she le%, there were no eggs. #e second 
pseudonesting was on the a%ernoon of 30th March 2018. 
#e turtle was spotted by the hatchery supervisor who 
waited till the turtle le% and was surprised to "nd that 
she had just gone through the motions brie&y and had 
not laid a single egg. #is behaviour has been previously 
described in olive ridley turtles (Swaminathan & John, 
2011; Arun & Swaminathan, 2016) and may be due to 
limited oviductal responsiveness to hormonal stimuli 
and/or oviductal motility during a turtle’s "rst nesting 
season (Phillott, pers.comm., 2019).

Three-!ippered turtle
In January 2017 we helped a three-&ippered turtle at Elliot’s 
beach, which couldn’t dig a proper egg chamber due to a 
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missing hind &ipper. Our volunteers helped her dig the 
nest by lying down behind her and scooping out the sand 
without touching her, a%er which she nested. We believed 
the same turtle returned this year to Elliot’s beach as she 
was recognisable due to a small notch in the carapace just 
above the missing &ipper. One of the volunteers in 2018 
was Shantanu Krishnan, whose brother Shravan Krishnan 
had helped the same three-&ippered turtle nest in 2017.

Two-!ippered turtle
A very sad sight this year was that of a turtle that had lost 
both hind &ippers to unknown causes. She couldn’t dig 
anything at all with the remaining stumps. Fortunately, 
both the times she came ashore (22nd February and 12th 
March 2018), at locations between the hatchery and the 
Adyar estuary, our volunteers helped her dig a hole and 
collected the eggs as she kept laying. If we had not been 
there, she might have laid her eggs on the beach surface 
or had to release them at sea if she could not nest at all.

Rescue and rehabilitation
Shravan Krishnan, in collaboration with the #eosophical 
Society (TS), started an animal dispensary on the 
Society grounds this year and, at the start of the season, 
we obtained permission from the Tamil Nadu Forest 
Department to carry out rescue and rehabilitation of 
injured turtles on these premises. One juvenile olive ridley 
turtle (Figure 1), measuring ~17cm CCL x 17cm CCW 
was found by Youssuf Labbidi from the group “Save Our 
Turtles” and handed to us. An injury on the front &ipper 
was sutured by veterinarians at the dispensary then the 
turtle was held for nearly a month. It had to be force fed 
initially but later began to eat independently. #e turtle 
was force fed "sh- mostly nethili (anchovy) and mackerel 
caught by shore seine nets. It later preferred freshly caught 
mackerel and o%en refused refrigerated "sh! It was kept 
in a tank "lled with sea water that was changed twice 
every day. Once the healing process and recovery were 
well underway and a%er a couple of trial runs in some 
backwaters for an hour each time, the turtle was released 
in to the sea by senior sta$ in the Forest Department. 
We also treated a nesting turtle which su$ered dog 
bites (Figure 2) and released it the following day.

Working with the Forest Department
#is marks the third nesting season we have worked with 
the Forest Department (FD) and we had a very good 
understanding with them this year. Special mention must 
be made of Mr. P.C. Tyagi, PCCF (who retired just before 
the season), who made a special e$ort to set-up processes 
which would ensure understanding and cooperation 
between the FD sta$ and our volunteers. We would also 
like to make special mention of Ms. Geethanjali IFS, the 
Wildlife Warden of Chennai, and Mr. Murugesan, the 

Figure 1. Injured juvenile olive ridley turtle that was 
treated and released by SSTCN. (Photo credit: SSTCN.)

Figure 2. Injured nesting olive ridley turtle that was 
treated and released by SSTCN. (Photo credit: SSTCN.)
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Ranger, for their valuable collaboration with our team.

We had two di$erent arrangements for our two stretches 
of beach. In the Neelangarai-Besant Nagar stretch, 
SSTCN and FD sta$ walked at di$erent times to ensure 
that patrols happened throughout the whole night. 
When we walked earlier in the night, they walked 
later and vice versa. On public walk nights we o%en 
walked together. At Marina Beach, we each walked 
our respective stretches throughout the night. Both 
strategies ensured that we maximised our e!ciency.

Hatcheries
We usually set up SSTCN hatcheries on either side of the 
Adyar River, one on Marina Beach (north of the river 
mouth) and one on Besant Nagar Beach (just south of 
the river mouth). However, we had very poor hatching 
success in the Marina hatchery in 2017 due to high sand 
moisture. Since there was no alternative site possible in 
2018, we decided to set up only one large hatchery in 
Besant Nagar. We were a bit anxious about putting all the 
eggs in one hatchery, but it worked out quite well. #e 
"rst nests emerging during the season usually have a 
high hatching success as temperatures are comparatively 
cooler. But this year we observed lower hatching success 
in earlier nests possibly due to some unexpected rains in 
early March. By the end of the season, the SSTCN hatchery 
had released 19,212 hatchlings, (19,052 hatchlings from 
the hatchery and 166 hatchlings from in situ nests) from 
224 nests with an average hatching success of 78.7%. A%er 
many years, we again had an ant infestation (unknown 
species) in the hatchery but knew how to handle it 
from past experience. We mixed powdered neem cake 
with the top 3-4 inches of sand above each nest so 
hatchlings wouldn’t be attacked by ants as they emerged.

#e Forest Department hatchery was established 
about 100m from ours. As always, they allowed us 
to keep an eye on their hatchery, particularly the 
night time checking and releasing of hatchlings.

The Estuary stretch of beach
SSTCN refers to the 1km of coast south of the river 
mouth as the Estuary stretch of beach. Adjacent is the TS, 
(#eosophical Society) which extends all the way from the 
last "shing hamlet right up to the river. #is compound 
is "lled with vegetation and very few buildings. It is close 
to ideal conditions for a coastal property. However, there 
are a lot of feral dogs and some jackals that live in the 
TS grounds, making it necessary to patrol that beach 
stretch to prevent nest depredation. #e Estuary stretch 
saw higher-than-usual nesting this year with at least two 
(and sometimes several) nests almost every single night 
especially in February but also in early March. (Overall 

75 to 80 nests were found on this stretch alone some of 
which were relocated in the forest department hatchery 
and the rest in SSTCN hatchery). In spite of intense 
monitoring (before we realised the nesting pattern), in 
just the "rst week or so, we lost 16 nests to dogs/jackals 
(6 of them only partially destroyed) before we could 
relocate the nests to our hatchery. To minimise the risk 
of losing nests to predators, we deployed two people, in 
addition to our daily team, to patrol the Estuary stretch 
alone. #is meant we needed six volunteers a night, 
two each for the Estuary, Marina and Neelangarai-
Besant Nagar stretches of beach. For a volunteer run 
organisation, this is not a small task. But we are happy 
to say we succeeded and the higher nesting here also 
allowed many of the people, including some school 
groups who came for public walks, to see nesting turtles.

Raghu’s role
Raghuraman has been a volunteer with SSTCN for 11 
years and is one of the main people in the group. #is 
year he stepped up his contribution by quitting his 
chartered accountant’s job and doing the walks full time. 
He walked most nights, coordinated the volunteers, and 
in the last two months took care of the hatchery. Every 
year, we have one or two of our volunteers doing the 
lion’s share of the work, but Raghu took it to another level 
this year. In today’s times so driven by commercialism 
and recognition seeking work, it is wonderful 
that there are gems like Raghu who anonymously 
contribute their bit to the environment with passion 
and without any expectation of reward or recognition.

Public walks
As always, we had popular public walks on Friday and 
Saturday nights. As a group, we try to focus on schools 
students, college students, individuals and families. 
We do not take on corporate groups, as a policy. #is 
year many schools and colleges participated and also 
groups of school teachers joined in. Many times, we had 
some very engaging conversations going well into the 
night. We were also lucky that Mr. Ashish Kothari and 
Ms. Sujatha Padmanabhan from Kalpavriksh, Pune, 
joined one of our discussion and a part of one walk.

Unlike last year, this year’s public walks were more 
successful with the public either spotting a turtle, watching 
a nesting turtle, or observing hatchlings being released. 
Out of the 24 walks, 19 were successful. #e hatchling 
releases also continue to be a hugely popular event.

For the record
We found the following dead marine animals during 
the 2018 season: nine dolphins (unknown species), one 
sword"sh, three green turtles (~44 x 44cm, ~42 x 42cm, 
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and ~84 x 77cm CCL x CCW) and one small olive ridley 
turtle in addition to a few dead cow "sh, trigger "sh (2), 
and spotted sharp nosed pu$er "sh.

Turtle symposium
To commemorate SSTCN completing 30 years of turtle 
conservation we conducted a symposium in October 
2018. #e symposium focused on children from "shing 
communities who are studying in Government schools 
along the coast, and >150 children from 10 schools 
participated. We had presentations on turtles, whales, sea 
birds, and coral reefs and their restoration by experts in 
their respective "elds. An art session allowed the children 
to express and consolidate their understanding. Despite 
heavy rains all the children came to the "rst day of the 
symposium, but the second day was washed out and with 
it our planned interactions with senior "shers and other 
experts. Instead, a small group of interested students 
assembled at a volunteer’s house and an energetic half-day 
discussion with Shravan took place about wildlife rescue 
and rehabilitation, along with a detailed talk about sea 
turtles and marine conservation with SSTCN members.

Conclusion
In all, we had a great 2018 season despite the dead 

turtles. It seemed to end all too quickly. Over the last 
decade, SSTCN volunteers have tended to stay on for 
many years, changing the former trend of an average of 
two or three years of volunteering. We now have many 
volunteers who have been with the group for more than 
10 years. All of these people have chosen to work with 
animal care or nature conservation full time. #is is a 
very heartening development. SSTCN always provided 
a platform for those interested in nature conservation to 
gain experience and deepen their interests. Now, SSTCN’s 
role has changed and the group itself has begun to absorb 
these youngsters who are "nding ways to commit to 
the turtle conservation work while "nding other ways 
to engage further with other conservation work during 
the o$-season and, sometimes, even during the season.

Literature cited:

Arun, V. & A. Swaminathan. 2016. Interesting observations 
on sea turtles from the Chennai coast of India in 2016. Indian 
Ocean Turtle Newsletter 26: 10-11.

Swaminathan, A. & S. John. 2011. Pseudonesting behaviour by 
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FIRST RECORD OF GREEN SEA TURTLE NESTING AT 
SHEEDVAR ISLAND, PERSIAN GULF, IRAN

ASGHAR MOBARAKI1,#, MEYSAM GHASEMI2 & HAJI GHOLI KAMI3

1Wildlife and Aquatic A"airs Bureau, Department of the Environment, Iran

2Deputy for Natural Environment, Hormozgan Province, Iran

3Department of Biology, Faculty of Sciences, Golestan University, Gorgan, Iran

#amobaraki@yahoo.com

INTRODUCTION

Some of the islands in the northern Persian Gulf 
are important nesting sites for hawksbill sea turtles 
(Eretmochelys imbricata) as well as major feeding grounds 
for green turtles (Chelonia mydas). More than a decade 
of research and surveys indicate that the main islands for 
nesting populations of hawksbill turtles are: Hendourabi, 
Hengam, Qeshm, and Sheedvar (Shidvar) Islands in 
Hormozgan Province in the centre of the Gulf, and 
Nakhiloo and Ommolkaram Islands in Bushehr Province 

in the east (Mobaraki, 2004a,b; Zare et al., 2012). At 
least 500 nesting hawksbill turtles have been tagged 
since 2005 (Mobaraki & Elmi, 2005; Mobaraki, 2010), 
and data collected on the clutch size, eggs, hatchlings 
and turtles (Mobaraki, 2004b). Tag returns have been 
recorded at Sheedvar Is. and other sites (Mobaraki, 
unpubl.). #e nesting populations, based on annual 
visits, seems to be stable (Mobaraki, pers.obs.) and most 
of the nesting sites are under governmental protection.

In contrast to hawksbill turtles, of which only mature 
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females are observed at the islands and only during the 
nesting season from March-May, green turtles of di$erent 
life stages may be found in the area year-round. #ere are 
few records of nesting green sea turtles in Iran, and it is 
di!cult and time consuming to identify their nesting sites, 
especially on islands and long beaches. Records on green 
turtle nests from Hendourabi Is. (Mobaraki, 2010) are 
based on the easily distinguishable form of nest compared 
to hawksbill nests. #e foraging populations of green sea 
turtles in Iran, or any species, are not well studied as access 
is di!cult and there are needs for speci"c equipment and 
extra expenses. Subsequently, populations of foraging 
turtles are less well documented than nesting populations.

STUDY SITE

Sheedvar Is. (53.24ºN, 26.48ºE) is located in the province 
of Hormozgan, about 2km o$ the eastern tip of Lavan 
Is. and about 9km o$ the mainland coast, in the central 
Persian Gulf; the island is 157km from Bandar-e Lengeh, 
the main administrative town in the northwest of Iran. 
#e total area of the island is 97ha with a coastline of 
5.5km. It is a small rocky island, roughly oblong in shape 
and relatively &at. Sheedvar Is. is a good example of a 
low-lying o$shore island (maximum elevation of about 
8m) with fringing coral reefs, characteristic of the Gulf. 
Although the island is uninhabited, it is widely used 
by "shers as a location for resting (Mobaraki 2004a,b).

As of 2012, the island was one of the most important 
nesting sites of sea turtles in Iran, and potentially for 
hawksbill turtles in the Persian Gulf. Nesting occurs 
on the eastern and northern beaches (Mobaraki, 
2004a; Mobaraki & Elmi, 2005; Zare et al., 2012). 
#e o$shore area is important as internesting habitat 
for hawksbills and feeding grounds for green turtles 
(Mobaraki, 2010). #e entire island was designated by 
Iran as a Protected Area in July 1971 then upgraded to 
a Wildlife Refuge in 1972. Because of its signi"cance 
as a nesting and resting site for migratory shore- and 
seabirds, supporting the largest known breeding 
colonies of terns in Iran including Sterna repressa, S. 
anaethetus and S. bengalensis, it was also designated as 
Iran’s 20th international wetland of importance in 1999 
(Scott 1995). Moreover, and most importantly for sea 
turtle conservation, Sheedvar Is. was accepted to the 
"Network of site of importance for marine turtles" by 
the IOSEA Memorandum of Understanding in 2014.

OBSERVATIONS

A%er the March-May peak nesting season (Zare et al., 
2012) July is the peak hatching month for hawksbill 
turtle nests at Sheedvar Is. so its beaches are patrolled 

from the early a%ernoon to locate emerging nests and 
hatchlings and collect data. By this time of the year, 
nesting of the hawksbill turtles has "nished. However, 
in July 2014, a fresh track was detected. #e track size 
and width indicated that it was not made by a hawksbill 
turtle. #e tracks and body pits indicated that the turtle 
had not nested, so patrolling of the beach continued for 
another day. On 5th July 2014 at 2000hr, a green turtle 
was found trying to dig its body pit in the same location. 
Due to the dry sand, it changed location "ve times, 
"nally nesting within 2m of the shore line (Mobaraki 
et al., 2018). We waited until 0400hr the following 
day for it to lay eggs and "nished the nesting process.

#e curved carapace length (CCL; 139cm) and width 
(CCW; 125cm) were measured using a "berglass tape 
measure. #e clutch size was counted (61 eggs + 11 
yolkless eggs) and a sample of 15 normal yolked eggs 
were measured (average diameter 43.44mm) and weighed 
(average weight 44.96g) using digital calipers and a 
balance with 0.01mm and 0.01g accuracy, respectively. 
#e turtle was tagged with a &ipper tag number 867, 
and the nest location was recorded using a GPS (see 
Mobaraki et al., 2018). We were unable to monitor 
the nest to calculate hatching and emergence success.

DISCUSSION

#e sporadic nesting of green turtles at Sheedvar Is. (see 
also Mobaraki, 2010) may involve spillover of females 
from the nearby rookeries in Kuwait (Rees et al., 2013; 
Al-Mohanna et al., 2014), Oman (Mendonça et al., 2010), 
Saudi Arabia (Miller, 1989; Pilcher & Al-Merghani, 1992; 
Al-Merghani et al., 2000; Pilcher, 2000), or United Arab 
Emirates (EAD, 2016). As sea turtles are philopatric, 
sporadic nesting events may result in the formation of 
a new nesting population at Sheedvar Is., adding to its 
relevance as a signi"cant sea turtle site in the Persian Gulf.
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Editor's Note
#e green sea turtle CCL (139cm) reported by Mobaraki et al. exceeds the mean previously reported for all other green 
turtle populations (see Hirth, 1997) and further data are required before assumptions can be made about the size of 
animals in this population.
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On 10th October 2015, villagers found a marine turtle 
entangled in a ghost net and struggling on the beach 
of La Cambuse (20º27´18.6´´S, 57º41´57.1´´E), located 
on the southeast coast of Mauritius Island. #e ghost 
net consisted of two diamond-shaped nets of mesh 
sizes 20 and 12cm entangled together and made of 
polyamide multi"lament (polyester nylon), which 
were suspected to have been part of a trawl net. #e 
total length of the net was ~5m, and no drops or &oats 
were attached. #e villagers freed the turtle from the 
ghost net and released it back to the sea. #e turtle’s 
approximate size and weight were recorded and reported 
to the Fisheries Post of the Fisheries Protection Service 
located at Mahébourg. Information on the stranding 

Figure 1. Stranded loggerhead turtle entangled in ghost net at La Cambuse, Mauritius Island. (Photo credit: Amar Said 
Bauhadoor.)

and the morphometric measurements were further sent 
to the Albion Fisheries Research Centre, which is the 
lead organisation overseeing sea turtle protection and 
conservation under the Fisheries and Marine Resources 
Act 2007 of the Republic of Mauritius. #e morphological 
measurements and photographs provided by the locals 
indicated that the species was a female loggerhead turtle 
(Caretta caretta) with an approximate curved carapace 
length (CCL) of 75cm and weight of 40-50kg. Based 
on the morphological details and measurements and 
according to Hughes (2010) study, the animal age was 
estimated to be ranged between 12 and 15 years old 
indicating that it may be a sub-adult female loggerhead.

FIRST ENCOUNTER OF A STRANDED LOGGERHEAD MARINE 
TURTLE ENTANGLED IN A GHOST NET ON THE SOUTHEAST 
COAST OF MAURITIUS ISLAND
SUNDY RAMAH#, ANN TRACY CHUNG VOON & KESHINI BEETUL

Albion Fisheries Research Centre, Ministry of Ocean Economy, Marine Resources, Fisheries and Shipping, Albion, Petite 
Rivière, Republic of Mauritius 
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Five species of sea turtles occur in the Southwest Indian 
Ocean, of which the green (Chelonia mydas) and the 
hawksbill (Eretmochelys imbricata) are the most widely 
distributed (Ratsimbazafy, 2003; Semino$, 2004). 
Similarly, only green and hawksbill turtles have been 
previously reported within the waters of Mauritius 
(Mangar & Chapman, 1996) while loggerhead turtles 
are known to occur mainly in the waters of southern 
Mozambique and around South Africa where they also 
nest (Papi et al., 1997; Videira et al., 2008, 2011; Hughes, 
2010). #erefore, the encounter of a loggerhead turtle at 
La Cambuse in October of 2015 may indicate the species’ 
occurrence in the waters of Mauritius or a possible shi% 
in the migratory pathway and/or feeding grounds of 
regional populations due to climate change (Newson et 
al., 2009; Pilcher et al., 2014; Patel et al., 2016). Hence, new 
studies may be warranted on the population density and 
diversity of sea turtles, especially loggerheads, residing in 
and migrating through the waters of Mauritius. 
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On 12th June 2018, a turtle (Figure 1) was found 
stranded on Mannalamkunnu Beach (10º39´27´´N, 
75º58´09´´E), #rissur, Kerala. #e turtle was 
identi"ed as an olive ridley (Lepidochelys olivacea). #is 
species is locally referred to as Aamma. Olive ridley 
turtles are included in Schedule I of Indian Wildlife 
(Protection) Act, 1972 and thus receive legal protection.

#e turtle was about 60cm in curved carapace length and 
weighed approximately 24kg. #e le% front &ipper of this 
turtle was missing, and it is unknown where and how the 
&ipper was amputated but possible causes include boat 
strike, entanglement in ghost net, or incidental capture 
by "shing gear. #e turtle was weak and could barely 
move. It is unknown how long the turtle was stranded 
on the beach before it was rescued by volunteers of 

Green Habitat, a local NGO dedicated to conservation of 
turtles. #e turtle was taken to a rescue centre nearby at 
Panchavati and placed in a tank "lled with seawater. A 
veterinarian administered glucose intravenously under 
the front &ipper twice a day for two days. As per the advice 
of the veterinarian, volunteers of Green Habitat then 
administered glucose orally to the turtle twice a day for a 
week. #e turtle gained strength to eat on its own a%er 2-3 
days and was then also fed daily with "sh such as sardines. 
In the wild, olive ridley turtles feed on "sh, prawns, 
crabs, lobsters, snails, oysters, sea urchins and jelly"sh 
(Chhapgar, 2005). #e turtle was kept in the rescue centre 
for 25 days. Eventually the turtle, when it regained its 
health to the satisfaction of the veterinarian, was released 
in to the sea at the site from where it was found stranded.

ON THE RESCUE AND REHABILITATION OF AN OLIVE RIDLEY 
TURTLE FROM MANNALAMKUNNU BEACH, THRISSUR, 
KERALA, INDIA
ABDUL SALEEM, N.J. JAMES & SUJIT SUNDARAM#

Green Habitat, Pavaratty, Thrissur District, Kerala, India

#sujitsundaram@hotmail.com

Figure 1. Stranded olive ridley turtle rescued from Mannalamkunnu Beach. (Photo credit: Saleemifocus.)
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#ere are reports of olive ridley (Baby, 2012) and 
leatherback (Dermochelys coriacea) (Anil et al., 2009) 
sea turtles from the Kerala coast. Recently, Sreekumar 
et al. (2016) reported a dead stranded olive ridley turtle 
from Cherai Beach. #ere may be other instances of 
stranding turtles occurring along the Kerala coast that 
have not been properly documented. Reporting of sea 
turtles that are stranded, or incidentally captured etc. is 
mainly carried out by Central Marine Fisheries Research 
Institute throughout India. Kannan and Rajagopalan 
(2007) made a study on the incidentally captured sea 
turtles along Kerala state, including all "ve species 
that occur in coastal waters of India. According to 
Rajagopalan et al. (2002), incidental catch of sea turtles 
along Kerala coast was greatest in the month of January.

As sea turtles regularly occur in the waters around 
Kerala, increased public awareness may help reduce 
threats and lead to bene"cial actions, such as careful 
retrieval and release of sea turtles that are incidentally 
captured by "shing gear. Additionally, improved 
public awareness about sea turtles may lead to 
improved reporting rates of stranded sea turtles along 
the coast, which would help us better understand 
both occurrence and threats faced by these species.
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STRANDED OLIVE RIDLEY TURTLE ON EDAKKAZHIYUR 
BEACH, CHAVAKKAD, KERALA, INDIA
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Edakkazhiyur beach (10º36´32´´N, 75º59´24´´E) in 
Chavakkad, Kerala, India, is a known nesting ground 
for olive ridley turtles (Lepidochelys olivacea). #e 
nesting season in this area runs from November to 
March, and over the years the number of nests along 
Chavakkad beach have increased from one nest in 
1998-99 to 10 nests in 2017-18 (Sundaram et al., 2019), 
thanks to the e$orts of Green Habitat, a local NGO 
dedicated to the conservation of turtles. Periodically, 
night patrols are conducted during the nesting season.

During a night patrol on 8th February 2019, we observed 
a dead female olive ridley turtle on Edakkazhiyur Beach. 
We returned the following morning a%er dawn, for 

closer inspection, and observed that the turtle had been 
badly injured with broken carapace and was starting to 
decompose (Figure 1). #e turtle was about 60cm long in 
carapace length. #e carcass was later buried in the beach.

It is not clear when the injury to the carapace occurred. If 
when the turtle was alive, it might have come near to the 
shore for nesting and in the process may have been hit by 
the propeller of a boat or trawler. #e boat strike could also 
have occurred a%er the turtle had died of other unknown 
causes. Stranded turtles along the Kerala coast have been 
rarely reported, although it could be that more occur but 
have not been properly documented. #ere seems to be 
only four reports of stranding turtles along the Kerala 
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Figure 1. Dead olive ridley turtle on Edakkazhiyur Beach. (Photo credit: Saleemifocus.)

coast, including Anil et al. (2009), who reported a dead 
stranded leatherback (Dermochelys coriacea) in Vizhinjam 
and Baby (2012) who reported a dead stranded olive ridley 
turtle from #rissur. Recently, Sreekumar et al. (2016) 
reported a dead stranded olive ridley turtle from Cherai 
beach and Saleem et al. (2019) reported a live injured 
olive ridley turtle from #rissur. All the four instances 
of stranding were observed during the breeding season.

According to Rajagopalan et al. (2002), the rate of 
incidental catch of sea turtles along Kerala coast is greatest 
in the month of January, which is roughly the middle of 
the olive ridley breeding season, hence maximum care 
by vessels should be taken during this period to avoid 
turtles. As a preventive measure, "shing and trawling 
e$ort in the vicinity of the Kerala nesting beaches should 
be limited during the breeding season, to reduce the 
likelihood of incidental capture of reproductive females. 
To further protect these turtles, increased awareness 
of sea turtles among "shers is needed, with the aim to 
ensure that turtles incidentally captured in "shing gear 
are successfully removed from the gear and released 
back to the ocean alive. #e use of turtle excluder devices 
(TEDs) by "shing trawlers may also help reduce bycatch. 

Green Habitat intends to regularly monitor for stranded 
turtles along Kerala coast for future reference and studies.
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INTRODUCTION

“While some of them were found tangled in nets, most lay 
bloated with their eyes popped out, indicating drowning” 
(Hemalatha, 2015).

Stranding of live and dead sea turtles may occur for 
many reasons, such as a%er incidental capture in "sheries 
gear (including ghost gear) and shark control gear, 
vessel strike, ingestion of foreign materials, disease, and 
development activities, or a%er speci"c environmental 
factors such as freshwater discharge a%er intense 
rainfall or low water temperatures resulting in cold 
stunning (for examples see Casale et al., 2010; Pilcher et 
al., 2014; Poli et al., 2014; Flint et al., 2015; Flint et al., 
2017). However, in areas where mortality of sea turtles 
accidentally caught in "shing gear is high, there is a 
tendency to hold "shers responsible for all turtles found 
washed ashore. In India, the observations used to justify 
such blame o%en includes that described in the above 
quote from Hemalatha (2015)- that bloated turtles with 
protruding eyes must have drowned a%er becoming 
entangled in "shing gear such as trawler or gill nets.

Certainly, entanglement in active "shing gear and ghost 
gear can result in injury or death. Rates of mortality are 
o%en highest in areas where "shing occurs in waters 
where turtles aggregate for breeding and nesting (e.g. 
along the Orissa coast; Pandav et al., 1997; Gopi et al., 

2007) and ghost gear becomes concentrated by ocean 
currents (e.g. around the Maldives in the central Indian 
Ocean; Stelfox & Hudgins, 2015). But holding the "shing 
industry primarily responsible for turtle mortalities and 
declines can result in "shers being defensive about their 
livelihoods (e.g. Tucker et al., 1997; Santora, 2003) and 
resistant to using modi"ed gear or complying with area 
or seasonal closures that reduce the rates of sea turtle 
bycatch (e.g., Tucker et al., 1997; Campbell & Cornwell, 
2008).

Bloating in turtle carcasses is not a conclusive sign of 
drowning; instead, it is caused by gases accumulating 
during decomposition (Epperly et al., 1996). Evidence 
is needed to demonstrate that turtles stranded as a 
result of entanglement in "shing gear, and sea turtle 
biologists and conservationists wanting to collect 
information about possible causes of mortality 
can use the stages of decomposition and injuries 
or interactions with pathogens described below.

STAGES OF SEA TURTLE DECOMPOSITION

Sea turtles killed at sea o%en sink, rising to the surface 
again only when gases produced during decomposition 
cause the body to &oat (Epperly et al., 1996). #e carcass 
may then dri% with local currents and wind (Epperly 
et al., 1996; Hart et al., 2006) until it washes ashore as 
a dead, stranded turtle. #e condition of turtle carcasses 
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has been categorised in various studies using di$erent 
but overlapping criteria and descriptions (Table 1). 
Categorisation is based on odour, state of skin, scutes, 
and internal organs, presence of post-mortem abrasions, 
and state of so% tissue (Flint et al., 2009a; Santos et al., 
2018). Santos et al. (2018) also provide photographs that 
can aid when determining condition state of carcasses 
that have been submerged during decomposition.

Sea turtles may be alive or at any stage of decomposition 
when stranded (washed ashore). Stranded turtles can 
be examined for injuries or exposure to pathogens to 
potentially identify factors that may have contributed 
to their washing ashore. However, care should be taken 
when attributing ‘injuries’ on moderately to severely 
decomposed and mummi"ed carcasses to any of the 
causes described below as damage to so% tissues, bones 
and the carapace may appear as a post-mortem artefact.

ASSESSING POTENTIAL CAUSE"S# OF STRANDING 
IN LIVE AND DEAD SEA TURTLES 

Live sea turtles and carcasses in the early stages of 
decomposition can be examined without necropsy, 
although examination of internal organs can help 
determine potential factors contributing to stranding in 
some cases. Common signs of "shing gear entanglement, 
boat strike, predation, cold-stunning, disease and 
debilitation, and plastic ingestion have been described 
below. Images to help identify the potential cause of 

Source
Flint et al. (2009a)* Santos et al. (2018)#

D1- Alive, subsequently died 0- Alive

D2- Dead, carcass fresh – suitable for pathology and fresh 
enough for consumption

1- Fresh Dead- Odourless; no bloating; skin and scutes 
intact; may still be in state of rigor 

D3- Dead, carcass fair – decomposing but intact internal 
organs

2- Moderately Decomposed- Odour mild to strong; slight 
to very bloated; skin and scutes beginning to peel; internal 
organs distinguishable; small cuts/scratches

D4- Dead, carcass poor – advanced decomposition with 
internal organs falling apart

3- Severely Decomposed- Odour strong to none; carcass 
deflated; moderate to significant skin peeling; internal organs 
liquefying and hard to distinguish individually; large abrasions 
on body cavity

D5- Dead, mummified carcass- skin holding bones together 4- No description

D6- Dead, disarticulated bones – no soft tissue remaining 5- Skeleton, Bones Only- Carapace and plastron separated; 
bones predominantly clean; minimal and unidentifiable soft 
tissue remaining

*Based on Limpus (2007) and Rowles et al. (2001)
#Based on the US National Oceanographic and Atmospheric Administration’s Sea Turtle Stranding Salvage Network (STSSN) 
stranding report forms and guidelines (http://www.sefsc.noaa.gov/species/turtles/strandings.htm)

Table 1. A comparison of codes and criteria used to categorise stage of decomposition in sea turtle carcasses.

injury or death in stranded turtles can be found in some 
studies (see Innis et al., 2010; Bornatowski et al., 2012; 
García-Párraga et al., 2014; de Quirós et al., 2016; Nelms 
et al., 2016; Parga et al., 2017; Stacy et al., 2017; Archibald 
& James, 2018). Minor abrasions, tears and notches on 
&ipper margins or the carapace are o%en too di!cult to 
assign to a cause of injury (Archibald & James, 2018).

Entanglement in line, ropes or nets results in 
characteristic wounds or scars that entirely or partially 
encircle the front &ipper and/or neck. Amputation of 
limbs may occur if turtles have been entangled in ghost 
gear for extended periods. (For further information see 
Innis et al., 2010; Eckert et al., 2012; Barreiros & Raykov, 
2014; Stelfox & Hudgins, 2015; Archibald & James, 2018.) 
Sea turtles that have been entangled in "shing gear 
may wash ashore alive or dead.  Some entanglements 
may cause sepsis, and result in death long a%er the 
entanglement incident occurred (Stacy et al., 2017). 
Signs of capture myopathy (muscle damage a%er extreme 
exertion, struggle, stress; also known as exertional 
myopathy) could also be present; bruising in the 
shoulder muscle is indicative of capture in nets but may 
not always be visible, especially in carcasses that are not 
fresh. Clinicopathological examination by experienced 
veterinarians may also detect metabolic acidosis, muscle 
necrosis and myoglobinuria as described by Phillips et al. 
(2015).

Drowning can result when turtles have been held 
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underwater a%er capture in "shing gear (such as trawler 
nets). It is di!cult to diagnose drowning as cause of 
death in stranded turtles, as there is o%en no external 
sign of injury. At necropsy, lungs might be expanded 
and contain &uid, and a thick white or pale pink foam 
could be expressed from the nostrils or observed in 
the trachea, bronchi or lungs of recently drowned 
turtles (Wolke & George, 1981; Stacy et al., 2017). 

Decompression sickness (“the bends”) may develop 
in live turtles that are pulled aboard from water >10 
m depth (García-Párraga et al., 2014). Gas emboli 
are formed as dissolved gases come out of solution 
in the blood and form bubbles inside the body on 
depressurisation. #e condition may be identi"ed only 
by clinico-pathological examination. For live turtles, 
ultrasound examination is needed for con"rmation of 
decompression sickness/gas emboli; for dead animals, 
necropsies should be conducted on fresh dead animals, 
lest decomposition result in confounding gas bubbles in 
vessels. (For further information on signs and diagnosis 
of decompression sickness in turtles see Casale et al., 
2010; García-Párraga et al., 2014; de Quirós et al., 2016).

Hooks usually cause puncture wounds on the shoulder 
and/or neck, sometimes with raised scar tissue. If the hook 
is ingested, "shing line may protrude from the mouth 
and/or cloaca. (For further information see Watson et al., 
2005; Archibald & James, 2018.) Interaction with a hook or 
hooks may not have been the cause a turtle stranding, but 
incidental. For example, a turtle that has a hook embedded 
in a &ipper or other so% tissue may otherwise survive.

Boat strike includes collisions with the propeller or 
hull. Parallel, evenly spaced lacerations (usually on the 
carapace) indicate the turtle has been hit with a boat 
propeller. Propeller strike can also cause lacerations 
on the &ippers and head. Impact with a boat hull may 
result in paint being deposited on the head or carapace. 
Remember that collision a%er turtle death is also 
possible (particularly when decomposing carcasses are 
more likely to &oat), so damage and marks should be 
evaluated carefully. (For further information see Hazel 
& Gyuris, 2006; Work et al., 2010; Eckert et al., 2012; 
Archibald & James, 2018.) For dead turtles, examining 
the brain for signs of blunt impact may be helpful (Stacy 
et al., 2017). Also, assessing amount of blood in heart 
chambers may help indicate whether turtle bled to death 
from boat strike injury (although is not necessarily 
the case in all boat strike events; Stacy et al., 2017). 

Attack by a predator such as a shark is seen as partial 
or complete amputation of &ippers with circular, 
shredded or jagged edges accompanied by rake marks 

on the carapace, missing semi-circular sections of the 
carapace, and/or lacerations on the head. Note that 
some predation may occur a%er the turtle has died. 
#ese signs should not be confused with damage from 
entanglement in "shing gear. (For further information 
see Horrocks, 1989; Witzell, 2007; Bornatowski et al., 
2012; Eckert et al., 2012; Archibald & James, 2018.)

Cold-stunning occurs when sea turtles are exposed to 
cold water temperatures (generally <11°C), and has been 
reported in the winter waters of the Arabian/Persian 
Gulf (Pilcher et al., 2014, 2015; Robinson et al., 2017). 
A$ected sea turtles may &oat in an unusual position, 
with the rear of the carapace above the water, the head 
pointing down, and the front &ippers extended out; 
&oating turtles may strand ashore. If cold-stunned and 
&oating for extended periods, turtles may accumulate 
barnacles but these will attach to any suitable object at 
the water surface and are not a characteristic sign of 
cold-stunning. (For further information see Mrosovsky, 
1980; Flint et al., 2009b; Pilcher et al., 2014, 2015.)

Disease and debilitation can occur in sea turtles as 
a result of various systemic disorders or exposure to 
toxins that leads to lack of adequate nutrition (Flint, 
2009b; Manire et al., 2017). #ese turtles generally 
appear thin or emaciated, and support a heavy load 
of epibiota including barnacles, leeches and other 
marine organisms (Boylan et al., 2017). #e movement 
of these animals is slower than healthy turtles, and 
may predispose them to other factors that may cause 
them to strand, such as boat strikes or entanglement. 

Ingestion of plastic items can debilitate and kill 
turtles by blocking or perforating their gastrointestinal 
tract or bladder, preventing feeding, or increasing 
buoyancy. Plastic may be observed extruding from 
the cloaca of live stranded turtles or in their faeces, or 
found in the gut of dead turtles during necropsy. (For 
further information see Hoarau et al., 2014; Nelms 
et al., 2016; Ryan et al., 2016). Presence of plastic in 
a dead turtle does not automatically indicate that 
death was caused by plastic (see Clukey et al., 2017).

CONCLUSION

Collecting information about stranded sea turtles, 
including the date, location, species, sex, carapace 
length, stage of decomposition, and potential cause and 
condition of each injury, can contribute to a broader 
assessment of the threats to sea turtles in local and 
national waters. Assessment of local and national in-
water threats can be improved by sharing of information 
about stranded turtles, through submissions to national 
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stranding databases or publication of observations (e.g. 
Arun, 2019; James et al., 2019; Ramah et al., 2019; Saleem 
et al., 2019). More accurate documentation of factors that 
contribute to sea turtle strandings, such as entanglement 
in "shing gear, disease, and ingestion of plastic, may 
help researchers and conservationists in the Indian 
Ocean and South East Asia to in&uence policy and work 
with local communities and "shers to mitigate threats.
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#e in&uence of commercial "sheries on marine turtle 
populations is well known and many mitigation options 
to reduce bycatch, such as technological changes, spatial 
and temporal closures, reductions in e$ort or types of 
"shing allowed (Lewison et al., 2004; Wallace et al., 2010), 
are widely used. However, less is known about the possible 
and actual impact of bycatch from smaller scale or artisanal 
"sheries, especially those in the Indian Ocean region 
using gill nets or trawls (Komoroske & Lewison, 2015).

Small scale gill-net "sheries are a recognised issue for 
marine turtles in many regions of the world, either through 
direct evidence, or implied from stranded turtles found 
close to "shing areas (Peckham et al., 2007; Wallace et al., 
2010; Alfaro'Shigueto et al., 2011). However, importantly, 
small scale gill net "sheries are not only a$ecting marine 
turtles; other taxa, such as small cetaceans (Read, 2008; 
Mangel et al., 2010), sirenians (e.g. Northridge et al., 
2017; Temple et al., 2018), and elasmobranchs (e.g. 
Alfaro-Cordova et al., 2017), are also impacted. O%en 
these species groups are impacted within a single "shery 
or jurisdiction, and o%en the individual species a$ected 
are conservation dependent as evidenced by their listing 
on the IUCN Red List or national threatened species lists. 

Indeed, several recent publications have focused on 
impacts on more than one taxon (e.g. Alfaro-Shigueto 
et al., 2018; Temple et al., 2018), or from more than one 
type of "shery (e.g. Riskas et al., 2016). Collectively, 
these recent papers all highlight the need for increased 
cooperation among managers and "shers involved in 
di$erent "sheries types and expansion of e$orts to collect 
robust bycatch data to examine the extent of the impact of 
small-scale "sheries on threatened marine species. One 
option which shows considerable promise to improve 
data collection from small-scale "sheries involves the use 
of remote electronic monitoring cameras (Bartholomew 
et al., 2018). #e authors found the cameras were 
e$ective at quantifying elasmobranch bycatch, especially 
rays, and with modi"cation could be used to detect 
and quantify marine turtles or mammals. One of the 
key bene"ts of the technique, or similar automated 

tools, would be to improve species identi"cation and 
reduce the cost and de"ciencies of on-board observer 
programs or "sheries logbooks. Hence, they warrant 
further investigation in a wide array of "sheries types.

Most "sheries are managed independently from each 
other, and bycatch mitigation tends to be focused on single 
species. #us, with small-scale "sheries o%en impacting 
more than one conservation dependent species, and 
an increase in the concern for many of them, there is a 
need to understand the multi-taxa impacts arising from 
existing mitigation. A recent paper by Gilman et al. 
(2019) has neatly summarised several areas across several 
commercial "sheries, including gill net "sheries, 
where mitigation of bycatch for one species/taxon can 
either bene"t or have unintended negative impacts 
for other species. For gill net "sheries some of the 
bycatch mitigation techniques used to minimise 
impacts on sea turtles also work to varying degrees 
across species such as net mesh sizes, net tightness 
and illumination (Mangel et al., 2018) and these 
warrant testing in other small-scale gill net "sheries.

It is also vital to consider the relationship between small-
scale "sheries and the livelihoods of coastal communities, 
in particular the role of "sheries, and the in&uence of 
"sheries management, on poverty alleviation, food 
security and wellbeing (Béné, 2006). While these themes 
are being increasingly examined, recent papers continue 
to highlight the need for further research on, and inclusion 
of, human dimensions as they relate to small-scale 
"sheries, bycatch management, and threatened species 
conservation (e.g. Campbell et al., 2016; Panagopoulou et 
al., 2017; Aswani et al., 2018). By combining an improved 
understanding of the relationship between small-scale 
"sheries and livelihoods of "shing-based communities 
coupled with knowledge and development of bycatch 
mitigation, we can be in a better place to implement 
locally relevant methods to minimise inadvertent 
negative impacts on people and the environment.

SMALL!SCALE FISHERIES AND BYCATCH MITIGATION
RESEARCH SUMMARY
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