-

Studies on the nesting ¢f ;
leatherback sea turtles (Dermochelys coriacea)
in the Andaman islands

A dissertation submitted in partial fulfilment of the requirements for

the degree of
Master of Science (Ecology)

Arjun Sivasundar

Do KoY. Devi Prasad

Supervisor

Salim Al School of Feology
Pondicherry University
Pondicherry

June 19960

TNTRE Ly b cia L e ipp g
M TR S R s s HANWK
PHINT e, v
AMAACLD Pt Al
Farseli v~ 00 v NIl



43
i |

F,_—_prTYHIV‘
IER

~ENTRF FOR T
APt RO
prp
MaM ALl A
fr'l-\”"- :'\f'.“)b 5

il ]

S OHA

Certificate

This is to certify that the dissertation entitled “Studies on the
nesting of leatherback sea turtles (Dermochelys coriacea) in the
Andaman islands” is based on the original work done by Arjun
Sivasundar at the Salim Ali School of Ecology, Pondicherry Unive.rsity
(1994-96), and that this research work has not previously formed the basis
for the award of any degree, diploma, associateship, fellowship or any
other similar title and it represents entirely an independent work on the
part of the candidate.

: §

-
k .

(Dr. K. V. Devi Prasad)
Pondicherry
27" June, 1996
|

R T T
il

A e Ciswpn g s
. \-‘-Jl--'_f-"'_- IYe

Head .. ;
SalimAli School of Ecology
Pondicherry University



"Certificate

I do hereby state that the dissertation entitled “Studies on the
nesting of leatherback sea turtles (Dermachelys coriacea) in the
Andaman islands” for the degree of Master of Science in Ecology is my
original work, and that the research work has not previously formed the

basis for the award of any degree, diploma, associateship, fellowship or

any other similar title.

N
, Arjun Sivasundar

Pondicherry
27" June, 1996



Contents

. Introduction

. Review of literature

. Study site

. Methods

- Results and discussion
. References

. Tables and graphs



Acknowledgements

[ thank the following people for making this work possible :

Dr. Devi Prasad, my supervisor, guided my work and arranged for a
part of the funding from Pondicherry University.

Mr. Romulus Whitaker, Mr, Harry Andrews, Madras Crocodile
Bank and the Andaman and Nicobar Environmental Team (ANET)
gave me an opputtunity to work in the Andaman islands and provided
most of the funds for this project.

Mr. Satish Bhaskar taught me a lot about sea turtles and most of
what | know about camping out on field

Mr. Dilip Chinnakonda at ANET co-ordinated logistic support and
funds.

My boatman Saw “Uncle” Pa Aung was simply fantastic. His
masterful handling of the boat on extiemely rough scas made it possible
for us to visit islands which most others would not have dared visit during
t.ha(' season. Saw Thomas, accompanied us on the earlier trips, and on the
longer trip to Little Andaman and Rutland Island, Saw Shweta p
accompanied us. He was wonderful company on field.

Saw John and Montu at ANET made life at the base so comfortable.
It was great returning there afler the tough life on field. John also
arranged fbr provisions and fuel for the field trips. Manish Chandi and
Rohan Arthur helped with their comments and suggestions.

Mr. Richard D’Souza, Chicf Wildilfe Warden, A & N Islands,
granted work permits and was very encouraging Mr., Yeshu Rathnam’s

(DFO, Wandoor) suggestions were helpful. Mr. Udai Singh in Port Blair

was very helpful during my stay there



Dr. Rauf Ali and Neil Pelkey helped me get my basic concepts in
ecology straight. They taught me to think things over, ask questions and
not take anything for granted.

The discussions with Ravi and Anu before starting the project were
helptul. They have been a most wonderful “family” to me in Pondy, and all
through my stay here their house has been like home to me.

My triends at the School of Ecology, Sohan, Santosh, Srinivas and
Varun offered lots of suggestions, comments and advice. They have been
great company all along Hema was always there with an unending supply
ot encouragement and lots ol'letters when | was on field. Special thanks to
Raghu for all the help with the computers |

Most ol all, my mother has been my greatest source of moral

support and encouragement



Abstract

The leatherback turtle (Dermochelys coriacea) is unique among sea
turtle in being soft-shelled and having a truly pelagic mode of life
Important leatherback rookeries in India are at Great Nicobar Island and
Little Andaman Island.

Nest placement has many impbrlam ecological implications on nest
and hatchling survival, and on sex ratios of hatchlings. Selection of nest

site by leatherbacks was studied at Little Andaman Island and Rutland

Island.

Turtles were found to nest further inland on wider beaches The
clevation of the nest above the high tide line and the distance of the nest
from the vegetation line were more controlled; 83 81% of the nests were
located less than 9 m from the vegetation

Predation of nests was very high in two of three sites; 68 57% of all
nests were predated by water monitors (Varanus salvator)  Although
these are natural predators, nests in these sites may need to be protected
from them if Littla Andaman is to remain an important rookery, since most
other leatherback nesting grounds in the Andamans have already been lost

due to anthropogenic factors.
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Introduction

Sea turtles (Reptilia: Testudines Cheloniidac and Dermochelyidae)
are among the oldest extant reptiles. There are eight species of sea turtles
in six genera. The minimum chronological separation of sea turtles lines is
probably no less than 30. million years. That leading 1o the leatherback,
Dermochelys coriacea, is probably at least 50 million years old

All sea turtles lay their eggs on land, in holes in the ground  This
adherence to the ancestral behaviour draws them to land, olten from
loraging grounds several thousands of kilometres away, and introduces
several ecological problems for the female and the offspring (Carr 1982)

The leatherback sea turtle Dermachelys coriacea (Linnacus 1766) is
the largest marine reptile and has the greatest range of any reptile,
inhabiting  waters from New Zealand (0 north ol the Arctic Circle
(Standora ¢ al. 1984) This circumglobal species nests on beaches of
tropical arcas, generally on high energy mainland coasts, and forages
widely and regularly in temperate waters The species has been described
as a temperate zone form with a tropical nesting range (Ross 1982). The
leatherback is morphologically unusual among turtles in lacking a properly
developed  bony carapace and plastron and comitied scutes and
ceologically unique in having a truly pelagic mode of life, 1t seems likely
that this widely ranging, powerlul swimmer has the highest level of gene
flow around the world of all sea turtle species (Hendrickson 1982).
Limpus (1984) describes Dermochelys as a truc pelagic animal, highly
adapted for life in the open ocean, which lives at great depths in the ocean
Evidence suggest that the preferred, and perhaps obligatory, diet of the
leatherback consists of coelenterates, mainly jellylish. There are reports off
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plastic bags being found in the intestinal tracts of dcad leatherback turtles.
Plastic bags floating in water potentially resemble jellytish in colour, form
and texture. Therefore it is possible that plastics are consumed whenever
encountered by foraging marine tunles and may result in death of the
animal (Fritts 1982)

Some herpetologists recognize two subspecies of the leatherback: an
Indo-Pacilic race Dermochelys cortacea schilegelii and an Atlantic race
Dermachelys coriacea coriacea Others however, do not consider
necessary 10 recognize subspecies, mainly because of the absence of
adequate samples for valid comparisons (Zwinenberg 1974)

Although considered on the verge of extinction a few decades ago,
continuing survey ellorts have revealed several previously unknown nest
sites and allowed  the  estimate of the total  world population  of
leatherbacks 1o be revised upward to over 1,00,000 (Groombridge 1985)
Pritchard (1971) estimates that there are between 29.000 and 40,000
breeding temale leatherbacks in the world. Ap estimate of the number of
males is unavailable since they never come ashore and hence cannot be
counted. Little 1~, known of the reproductive cycles of male sea turtles.
Some authors have assumed that male leatherbacks migrate to the nesting
arca and that mating occurs in the waters adjacent to the nesting beach,
while others suggest that mating occurs well away from the nesting beach
(Eckert and Fickent 1988)

Marine turtles have long been of great value 1o peoples of the Indian
Occan, nutritionally, cconomically and culturally. Onee directed primarily
toward subsistence, the hunting of marine turtles for international trade

has increased, today their populations are ofien so depleted that they are



not only insignificant as resources, but are endangered. All five species
occurring here are killed, but green turtles are commonly killed for meat,
hawksbills have been captured for millennia to supply a world market with
tortoise shell, the woild's first plastic (Frazier 1980) and leatherbacks,
which are rarely caten, tor oil (I'razier 1982). In India, turtles and egus are
traditionally exploited along the entire coast. Turtles are caught
incidentally in fishing nets (Bhaskar 1978).

Dermochelys is the rarest species of sea turtle in the Indian ocean

(Frazier 1980). Leatherbacks have been reported from several parts of the

coast of mainland India. They have been known to occur on the coasts of

Goa, Kerala, Tamilnadu and  Andhra Pradesh (Kar and Bhaskar 1982,
Frazier undated) but are not common anywhere, and reports of nesting by
this species are very rare - Dermochelys reputedly nested in small numbers
in southern Kerala at the end of the last century. There may also have been
sp'oradic nesting further north e g at Goa. It is occasionally seen in the
Gulf of Kutch (Bhaskar 1978), though not known to nest there They are
Known 1o nest in some islands of the Lakshadweep group, but are
uncommon.

-

The Andaman and Nicobar Islands with their numerous uninhabited

islands and undisturbed sca shores ofter ideal conditions for the nesting off

sea turtles. Leatherbacks nest regularly on several islands. Of these the
most important are Great Nicobar Island and Little Andaman Island,
which are the only known important leatherback rookeries in India
(Bhaskar 1979; Bhaskar 1981, Kar and Bhaskar 1982). Other islands
where leatherback nesting is known are Rutland Island, Katchal, Teressa

and Little Nicobar Island (Bhaskar 1993). ‘The nest are threatened in some



of the sites by both human and non-human factors : besides habitat
destruction and large scale collection of turtle eggs by the local tribes and
settlers, many nests are destroyed along with the eggs by feral dogs and
monitors (Mohan 1983). Some local tribes - Onges in Little Andaman,
Jarawas in South and Middle Andaman, and Shompen in Great Nicobar,
subsist on turtle eggs as they form part of their staple food (Man 1883,

Kloss 1902). At the beginning of the century there was a regular trade in

green turtles from the Andaman Islands to Calcutta. A decline in
populations of nesting sea turtles is evident by comparing historical
records (Portman 1899) to recent reports (Bhaskar 1993)

Populations of leatherbacks which are known to have declined occur
on the west coast ol India, Ceylon and Thailand (Kar and Bhaskar 1982,
Ross 1982) The main reason appears to be removal of eggs by people.
L.eatherback cpps are taken universally  In many arcas this is a subsistence
activity, but in Asia, it is highly organised on a large scale l.eatherbacks
are caught in Arabia and India and rendered for oil which is used to treat
boat timbers (Ross 1982) The 1977 Amendments to the Schedules of the
Indian Wildlife (Protection) Act, 1972, accord total legal proteclic;n to all
sea turtle species occurring in the region. |

Sea turtle eggs, hatchlings, juveniles and adults are prey to a wide
variety ol natural predators on land and in the sea. The most important
egg predators are ghost crabs (Ocypode spp.) and small mammals (like
feral dogs, pigs and raccoons). Ants, flies and lichens also account for egg
loss (Misra 1993). Predation by ghost crabs may be heavy on some
beaches but mammals appear to be the most effective egg predators; in the

Andaman Islands, the water monitor lizard (Varanus salvator) appears to

4



be the most important predator of sea turtle eggs. Land-based predators
of hatchlings include crabs, mammals (like rats, dogs, pigs, raccoons and
mongooses) and birds (like gulls and terns, herons, vultures and crows)
(Hopkins er al. 1978). Loss of hatchlings to these predators is slight
compared to the loss to nearshore aquatic predators, including numerous
fish (cods, groupers, eels, sharks and several others) and invertebrates
(mainly crabs - ghost crabs, hermit crabs and coconut crabs). Predators of
juveniles and adults are chiefly sharks, cspecially the tiger shark
Galeocerdo cuvieri. Nearshore predation of hatchlings is assumed to be
quite heavy and adult predation is thought to be relatively light, but
supporting data are incomplete or lacking (Stancyk 1982)

Hatchlings emerging from the nest find the sea by a variety of cues.
The exact mechanism of sea finding is not understood but hatchlings are
gencerally thought to be have a complex phototropotactic reaction to light
that initiates turning until sub-components of the system receive equal
input (Mrosovsky and Kingsmill 1985). Misra (1993), however, reports
that leatherback hatchlings are not “photoplus”. Upon reaching the sea,
they navigate by means of visual and magnetic cues (Lohmann 1992)...

According to existing literature, leatherback nesting beaches often
have unpredictable topography. Many preferred beaches are unprotected
by offshore reefs or obstructions and exhibit drastic short-term alterations
(Eckert 1987) l.eatherback nesting colonies are often associated with
beaches providing deep near-shore access. The presence or absence of
near-shore obstructions altects the suitability of a particular beach for

leatherback nesting. Leatherbacks nesting in Ceylon prefer beaches lacking



fringing reefs (Deraniyagala 1936). Contact with the reef architecture will
probably be disastrous to the soft skinned leatherback.

There are speculations that the leatherback is an endothermic animal,
and many studies support this hypothesis. Standora ef al. (1984) report
that free-swimming leatherbacks may have considerable control over their
deep body temperatures. Frair ¢/ al. (1972) and Mrosovsky and Pritchard
(1971) report that this species can have body temperatures exceeding
water temperatures. Goft' and Stenson (1988) report the presence of

brown adipose tissue - a thermogenic organ - in the leatherback.

Little is known about the activity patterns of the leatherback but
some information is available on the diving cycles and movements of these
.lunlcs, Standora er a/ (1984) record that a subadult leatherback turtle
studied off the coast of Newport, Rhode Island, spent considerably more
‘time at the surface during daylight than it did at night, though there was
no great difference in the amount of time spent submerged during the day
and during the night. The turtle swam at an estimated speed of about 3.1
km h™' and the maximum speed was 5.0 km h”' This turtle, in the absence
of an external heat source, generated sulficient metabolic heat to ma’intain
body temperatures several degrees above the environment Post-nesting
movements of the leatherback too have been studied to an extent.
Pritchard (1976) reports that five of six leatherbacks tagged in the
Guianas travelled more than 5000 km, representing the longest migrations
on record for any reptile. Recapture data are too few to establish whether
post-nesting movements of leatherbacks represent random wanderings or

preferred destinations exist Mendonca and Pritchard (1986). studying

offshore movements of post-nesting Kemp's ridley sea turtles
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(Lepudachelys kempir) report “seemingly random movement for 1-2 days
then rapid, directed longshore movement™.

Study objectives

*To study nest site preferences, patterns of nest placement and the
factors aftecting nest placement

* F'o quantify predation of nests

¢To assess the status ol nesting leatherback sea turtle populations in
the region

* To identify important nesting sites for conservation and management

recommendations



2. Review of literature




Review of literature

Sca turtles show remarkably little variation between specics  with
respect to the major aspects of their nesting behaviour (Hendrickson 1982).
The emergence and nesting sequence of sca turtles can be partitioned into
I'l stages: 1) stranding, testing of stranding site, and emerging from wave
wash; 2) selecting of course and crawling from surf to nest site; 3) sclecting
of nest site; 4) clearing of nest premises; 5) excavating of body pit; 6)
excavating of nest hole; 7) oviposition; 8) filling, covering and packing of
nest hole; 9) filling of body pit and concealing site of nesting; 10) selecting
of course and locomotion back o the sea; 1) re-entering of wave wash
and traversal of the surf (Erhart 1982). Nesting almost always occurs in the
night though there are occasional reports of nesting during the day (Jones
1959). Sea turtles are highly vulnerable to predation on land due to their
large size and slow movement, and this is probably a reason for nocturnal
emergence. The green turtle (Cheloma mydas) is the only marine turtle
known to emerge regularly from the sea when not nesting. Several reasons
have been proposed for this including synthesis of vitamin D, acceleration
of digestion, avoidance of courting, avoidance of predation, .absence of
suitable deep water resting sites and encrgy conservation (Garnett 1985).
Sea turtles are usually vcry sensitive to disturbance in the early stages of
the nesting process, and will oflen abort the process and return to the sea
when disturbed, though Tweedie (1952) states that this is far from true in
the case of the leatherback However. when they have started laying the

eggs, they are far less sensitive to disturbance. Detailed accounts of the

nesting behaviour of leatherbacks have been made by Deraniyagala (1936)
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and other authors. Leatherback turtles come ashore to nest in small groups
or bands (Burton 1975; Zwinenberg 1974).

The selection of the nest sile is based on several physical and
chemical factors, such as sand grain size, dune configuration,
compressibility of beach sand and olfaction and the primary environmental
cue o nest site selection may be thermal variations in the beach sand
(Stoneburner and Richardson 1981); nest success is believed to be
influenced by a number of interacting ecological [actors such as sand
lemperature, sand particle size, water content and salinity. Factors other
than the physiognomy of sand on nesting beaches may be as important or

.more important in nest site selection (Mortimer 1982: Mortimer 1990).
The presence of vegetation on the beach may play a role in nest site
selection. Nesting by sca turtles amongst vegetation is common, there is
even an account of breeding habits of sea turtles in Tamil Sangam
literature (circa 4" century AD) that describes the turile collecting a few
creepers of Ipomoca pescaprae and camoullaging the egps concealed in
the sand (Sanjeeva Raj 1958)

Most sea turtles nest several times in a season, and return to nest (i.e.
remigrate) at intervals of a few years, Leatherback females can renest
four to six times a scason and remigrate at two or three year intervals. For
various species (:f sca turtles, some authors report decreasing clutch size
during the season, others report an increase, while others report no
significant change in either direction. Selection should favour individuals
that spread their eggs in both space and time over several smaller nests
instead of a few very large ones (Tucker and Frazer 1994). Leatherbacks

prefer beaches with deep access, and such beaches often have short term

Y



erosion and accretion cycles. Wide nest dispersal may reduce the prospect
that a high proportion of reproductive effort will be lost with the
destruction of any particular zone of the habitat (Eckert 1987). While
most sea turtles return to nest on their natal beach by a system of
philopatry, leatherbacks seem to select a beach type rather than a
particular locale, and are the first turtles to exploit newly created beaches
(Eckert er al. 1989).

The implications of nest placement

For animals that lay their eggs in a nest, the selection of a nest site
may strongly influence offspring survival and therefore have important
consequences for the reproductive fitness of the adult (Martin 1988). From
both a life history and a conservation standpoint there is a considerable
interest in nest placemeni by sca turtles (Hays and Speakman 1993).

Favourable nest placement is critical to the survival of sea turtle
populations (Lckert 1987)

For sea turtles the survival of the oflspring may be strongly related to
the distance that the nest is laid from the sca and from the supra-littoral
vegetation behind the beach (Mrosovsky 1983). Horrocks and Scott
(1991) found that in Barbados, hawksbill sca turtles (lretmochelys
imbricata) nested further from the high tide line on the less steep beaches
than on the steeper beaches. This suggests that hawksbills attempt to
control nest elevation by changing the distance they travel inland on
beaches of difleren! slopes. This indicates thal’ elevation of nests is an
important aspect of nest site selection in hawksbills. On beaches with
vegetation and on which therefore females had the option of nesting in

vegetation or away from il. significantly more females nested amidst

10



vegetation. This suggests that the distribution of vegelation may influence
the location of nests. Hays and Speakman (1993) found that for
loggerhead sea turtles (Caretta caretta) in Cephalonia, Greece, the
distance that a nest was laid from the sea increased significantly as the
distance from the sea to the vegetation line increased.

Sca turtles do not have heteromorphic sex chromosomes, and sex
determination is dependent on the temperature at which eggs are
incubated (Morreale ef al. 1982). Nest site location may not only affect

nest success but may also affect hatchling sex ratio (Horrocks and Scott

1991)

Nest and hatchling success

Nest placement is an important determinant of nest success and
hatchling survival. A turtle must somechow balance the consequences of
nesting “too far” from the sca, risking hatchling disorientation into supra-
littoral vegetation, with the loss to erosion of eggs laid “too near” the sea.
“Scatler nesting” along the sea-to-vegelation axis may have evolved to
address this dilemma (Mrosovsky 1983). -

For leatherback turtles nesting in the Guianas and in the US Viggin

Islands, it has been suggested that there may be no pattern to the nest
placement because there is no predictable pattern to hatchling survival at
different distances from the water (Mrosovsky 1983; Eckert 1987). In
contrast,.[ lorrocks and Scott (1991) found that for nests of the hawksbill
turtle in Barbados |, hatchling survival varied with the elevation of the nest
above sea level and that nests were clumped in the region of highest
hatchling survival. Thus on beaches where there is a predictable pattern to

hatchling survival in different nest locations, turtles tend to nest in the area

11



that maximizes hatchling survival and thus their reproductive fitness (Hays
and Speakman 1993; Horrocks and Scott 1991). Spotila er af. (1987)
suggest that a percentage of nests laid below the high tide line are
essentially “doomed”.

Leatherback nesting has been observed throughout the width of the
~nesting beach in some sites (Trinidad: Bacon 1970; St. Croix: Eckert
1987), but most nesting apparently takes place in close proximity to the
sca in some other sites (Trimdad, French Guiana, Suriname: Bacon 1970
Dutton and Whitmore 1983; Mrosovsky 1983; Pritchard 1971). The latter
observations are interesting in that such nest placement would seem to
heighten the risk that an appreciable number of eggs will later be
destroyed by tides or erosion. Eckert (1987) tested the hypothesis that sea
to nest distances are independent of beach width and rejected it.
suggesting that turtles do not simply travel some invariant distance to a
nest site. Longer crawls are associated with wider beaches.

The large size of leatherback turtles compared to other turtles, and
the slower speed of leatherback hatchlings, may make the length of the
crawl on land more critical for leathetback turtles than for 'other sea

turtles, and may partly explain the tendency for leatherbacks to nest closer

to’the sea on shared nesting beaches (Whitmore and Dutton 1985). Misra
(1993) reports that for leatherbacks nesting in Great Nicobar Island, most
turtles came to lay eggs from half an hour to one hour before the actual
high tide on that night Thus. they had a shorter distance to crawl when
leaving and entering the sea to make their nests. Bacon (1970) and Eckert

(1987) report that for leatherbacks, the distance the nest was laid from the



sea was not influenced by the size ol the female. This was also found the

case with loggerhcads (Hays and Speakman 1993).

Halchling success is influenced by several abiotic faclors such as
temperature (Mrosovsky ef al. 1984), oxygen levels (Ackerman 1980),
chloride levels (Bustard and Greenham 1968) and moisture content
(McGehee 1990; Mortimer 1990). All developmental stages are vulnerable
to rain-induced suffocation. Eggs in flat, poorly drained areas are more
susceptible to mortality than those situated in elevated dunes (Kraemer
and Bell 1980). Misra (1993) obscives that eggs are Iui(.l by leatherback
turtles during the period when no rains are expected. This may be the
reason that the leatherback has different breeding seasons at different
places.

Eggs of the leatherback sea turtle fail to develop in nest cavitics
saturated with sca water effected by placement too near the sea (Eckert

1987, Whitmore and Dutton 1985). Even temporary mundation of green

turtle nests can result in lethal chlorine doses (Bustard and Greenham
1968). Hatchlings cmerging in vegetation may be less likely 1o reach the
sea (Mrosovsky 1983). Moisture content of the sand is believed to be one
of the cues for hatchlings to find the sea, and this varies along the sea’to
vegelation axis. Thus the survival of hatchlings too may be influenced by
nest placement, the longer the crawl back 1o the sca. tlie greater the
probability of predation and disorientation.
Sex ratios of hatchlings

Sex determination in many reptiles is dependent on the temperature al

which the eggs arc incubated and it has been demonstrated that this is true

for at least six species of sea turtles (Chan and Liew 1995). The critical or
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temperature dependent stage in gonadogenesis occurs only during the
middle third of incubation. In turtles, lower temperatures produce male-
biased sex ratios or all-male clutches and higher temperatures produced
female-biased sex ratios or all-female clutches (Vogt and Bull 1982;
Mrosovsky and Yntema 1980, Deeming and IFerguson 1988). Intermediate
temperatures produce mixed cluiches, and the range at which 50:50
clutches are produced is very narrow (Morreale ef al. 1982: Mrosovsky
and Yntema 1980). There is a thermal gradient along the beach from the
high tide line to the supra-littoral vegetation, and hence incubation
temperature of the egps varies along this gradicnt Spotila er al. (1987)
report that for the green turtle in Tortuguero, Costa Rica, nests in
vegelation produced predominantly males, while nests in the lower and
middle portions of the beach produced predominantly females. It is not
known how skewed hatchling sex ratios affect the adult sex ratio. The
phylogenetic implications of temperature dependent sex determination for
reptiles are related to the life history of the animal from conception to
sexual maturity. Those animals that develop under optimal conditions
grow fastest and largest and become male (Deeming and Ferguson 17988).
There are some reports providing evidence that a number of natural
nesting beaches are producing female-biased sex ratios (Standora and
Spotila 1985). In Australia, island beaches which face north are warmer
than those which face south, Particular beaches could therefore be male-
producing or female-pr oducing and development might be interfering witl
female producing beaches in Australia (Horrocks and Scott 1991). There

is global concern that predicted rises in global temperatures may induce



highly skewed sex ratios if turtles continue to nest in their present

locations (Davenport 1989).



3. Study sites



Study sites

The Andaman and Nicobar Islands

The Andaman and Nicobar islands are an archipelago of over 350
islands lying in the Bay of Bengal between the latitudes 6° 45" and 13°41°
N (extent = 740 km) and longitudes 92" 12" E and 93° 57" E (extent = 190

km). They receive a mean annual rainfall of 31805 mm and the

lemperature varies between 167" C and 36.1° ¢ These islands are
believed to be a continuation of the Araken Yoma mountain range. The
islands are covered by rain forests and surrounded by coral reefs as well as
mangroves in the sheltered arcas About 250 species of birds, 80 reptiles,
00 mammals, 750 fishes and thousands of invertebrates have been
reported from the islands, along with thousands of plant species At least a

quarter of the flora and fauna are endemic,

The human population constiuges around 300.000 settlers and five of

the last “pure” races ol tribes on carth, two of which (i e. the Jarawas of

South and Middle Andaman Islands, and the Sentinelese of Norh Sentinel

Island) are sqil] hostile and refuse contact with (he outside world
India’s besi nesting beaches for three species of sea lurtles - e

| . T [777 | P . : ;
catherback Dermoche vs coriacea, (he hawk sbill Lretmochely thricara

and the green turtle ¢ Yielonig mydas - are in fhese islands A fourth

species, (he olive ridley /.(’;u'r/m’/w{':'.s' olivaceq,
1993),

also nests here (Bhaskar

16



The following terms are used in the description of the study sites :

Nesting beach refers to that part of the beach between the high tide
line and the vegetation line which provides the turtle nesting habitat.
Here the sand is always exposed, whatever the state of the tide.

High tide line (H'TL), also called the strand line, is the mark left on
the beach by the highest tide. It can be identified by a prominent swash
mark, with washed-up litter.

Vegetation line (VL,), is the boundary between the open sand and
the vegetation cover. (At some places, there is a distinct vegetation line,
usually of Ipomoca pescaprae, but with a few plants scattered individually
beyond the vegetation line: these are ignored and in such cases vegetation
line still refers to the distinct boundary beyond which the beach is almost
entirely covered by vegetation). Where the beach has extensive cover of
ground vegetation, the distance to VL is the distance from the nest to the
edge of the ground vegetation

Width of the beach at a point is the distance between the HTL and

the VL at that point

South Bay, Little Andaman Island -

. Little Andaman is (he southernmost of the Andaman group of islands.
It is virtually uninhabited except for two settlements of aboriginal tribals,

the Onges, and a small town.

South Bay is located in the southernmost tip of the island and faces
southwest It s 5 typical bay of the islands, with rocks and reef formations
along the corners and sandy beach in the centre. The nesting beach at

South Bay is around § k in length .

17



The first section, around a kilometre in length, is steep and narrow.
Seven nests of leatherbacks were found in this section. In some parts, the
beach slopes up straight to the vegetation (see Fig. 1 below) and in other
parts, there is a ridge upto 0.8 m high, above which is the vegetation (see

Fig. 2 below).

Fig. 1 Fig. 2

Steep riclge..\é

Vegetation Vegetation

High tide line Not to scale Hhgh:thde: Low Not to scale

The width of the nesting beach is as small as 2 m in some parts of the
stretch. The narrowest part of the section where a nest was found was 4.5
m wide. All the nests in this section are possibly prone to flooding by sea
water during an exceptionally high tide. The offshore approach to this
section is shallow and rocky, with reef formations which are exposed at
low tide. Hence approach to this section at low tide is not possible.

At the end of this rocky scction, the beach widens out. All "the
remaining 19 nests were found in this section. The width of the beach is
not less than 8 m, and at some points as much as 60 m. Nests were found
in areas varying from 9 m to 51 m in width. There is usually a short slope
up to the high tide line, then a gentle slope or almost flat stretch upto the
vegelation linc or a ridge which is usually also the vegetation line. The
oflshore approach to this scction is shallow and sandy. Width of the

intertidal zone varies between 15 m and 25 m.
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Ground vegelation, mainly /pomoea pescaprae, lLaunea sarmentosa

and at least two species of grasses, is present in almost all parts of the
; 5,082 3

stretch. The beach is backed by stands of Scaevola koenigii and Pandanus

tectorins. which are in turn backed by littoral forest. Common species of

this littoral forest are Barringtonia speciosa, Mimusops littoralis,

Calophyllum inophyllum, Cerebra odoflam and Nypa fruticans. Further
behind is tall evergreen forest.

Water monitor lizards (Varanus salvator) are ubiquitous in the area.
The beach is covered with crawl marks of these lizards, which are the
most important predators of sea turtle eggs and hatchlings. Almost all the
nests found in this beach had been dug up and the eggs eaten by these
lizards. The coconut. or robber, crab Birgns larro, is found on this island.
This and the other more common hermit and ghost crabs (Ocypode sp.)
are reported nest predators (Stancyk 1982). The Andaman wild pig (Sws
scrofa andamanensis) is also abundant in this area and many tracks were
seen on the beach. These pigs are also reported to be predators of sea
turtle eggs and hatchlings, but no evidence was found to support this,
Saltwater - crocodiles ((rocodylus porosus) are also common here and
inhabit the backwaters. There was no sign of predation of nests b'y these
crqcudilcs, Dogs associated with humans are present and are potential
predators of nests and hatchlings. There is a small level of activity by
humans, mainly Onge tribals, who remove sea turtle eggs and also kill all

sp,ecie;s of sea turtles for their meat.
West Bay, Little Andaman Island

West Bay is located on the western coast of Little Andaman island.

The beach at West Bay is similar to in all respects to the second section of
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the South Bay beach. The length of the nesting beach is around 6.2 km
and the width of the beach varies from 15 m to 90 m. Nests were found in
areas varying I"r.om 21.75 m to 79.5 m in width. Throughout the stretch
the beach is relatively flat, and typically has a short slope up to the high
tide line and then a gentle incline up to the vegetation or a ritiige. The
offshore approach to this beach is shallow and sandy and the intertidal
zone varies from 18 m. to 30 m.

Vegetation characteristics of this beach are also identical in all
respects to those of the beach at South Bay. The same predators are also
present and as in South Bay almost all the nests had been dug up and the
eggs caten by water monitor lizards. There is hardly any human activity in
West Bay and hen;:e feral dogs are absent. |

Both these beaches have shallow approaches, yet are important
nesting grounds for this species, contrary to published literature which

state that leatherbacks prefer unprotected beaches with deep access.

Jahazi beach, Woodmason Bay, Rutland Island

Rutland island is located south of South Andaman Island. Jabazi
beach, which is on the west coast, is about 2 km. long and the width’ of the
beach varies (rom as little as 2.5 m. to 45 m. As in South Bay, the beach
consists of two distinct sections.

The first scction, around a kilometre in length, is steep and narrow.
The beach is almost totally of devoid of ground vegetation and slopes
straight up to the vegetation line which is the edge of the littoral forest

(sce Iig 3 below). Some of the nests in this section were at the edge of

the forest and in some cases even a few metres inside the forest. The

littoral forest here is a nearly homogeneous stand of Mimusops littoralis
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interspersed with a few trees of other species, the most common of which

are Ochrosia borbonica, Cerebra odollam, 1Thespesia populnea and

Pandanus tectorius.

The second section is wider and flat. There is a fairly steep slope up

to the high tide line and then a gentle slope up to a ridge above which the

beach is almost uniformly flat upto the cdge of the forest (see Fig. 4

below). In the portion between the ridge and the forest edge there is a

sparse cover of Launea sarmentosa ; it is interesting 1o note that Ipomoea

pescaprae, which is present on almost all sandy beaches throughout the

Andaman and Nicobar islands, is absent on this beach.

The offshore approach to this beach is deep and sandy, and the width

of the intertidal zone varies between 8 m.and [5m

]

Fig. 3
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Water monitor lizards are present on this beach

evidence of predation of turtle eggs. Saltw

the nests are not exploited by these fishermen.

but there was no

ater crocodiles are also present,

but the wild pig is absent on this island. There is considerable human

activity on this beach due to the presence of fishing villages nearby, but
L






