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ABSTRACT.- Selection of nest sites by leatherback sea turtles (Dermochelys coriacea) was
studied at Little Andaman Island and Rutland Island, Andaman archipelago, India. Turtles
were found to nest further inland on wider beaches. The elevation of the nest above the high
tide line and the distance of the nest from the vegetation line were more controlled; 83.81
per cent of the nests were located less than 9 m from the vegetation. Predation of nests was
high in two of three sites; 68.57 per cent of all nests were destroyed by Varanus salvator.

KEY WORDS.- Nest site selection, nest predation, Dermochelys coriacea, Andaman Islands,

India.

INTRODUCTION
The leatherback sea turtle (Dermochelys
coriacea) is the largest marine reptile and has
the greatest distributional range of any reptile,

inhabiting waters from New Zealand to north of

the Arctic Circle (Standora et al., 1984). This
circumglobal species nests on beaches of tropi-
cal areas, generally on high energy mainland
coasts. and forages widely and regularly in tem-
perate waters. The species has been described
as a temperate zone form with a tropical nesting
range (Ross, 1982). It seems likely that this
wide ranging, powerful swimmer has the high-
est level of gene flow around the world,
amongst all sea turtle species (Hendrickson,
1982).

The selection of a nest site by sea turtles is
based on several physical and chemical factors,
such as grain size, dune configuration, com-
pressibility of beach sand and smell; thermal
variation in the beach sand may also be an
important environmental cue to nest site selec-
tion (Stoneburner and Richardson, 1981). The
presence of vegetation on the beach may play a
role in nest site selection. Nest success is be-
lieved to be influenced by a number of interact-
ing ecological factors, such as sand
temperature, sand particle size, water content
and salinity.

Favourable nest placement is critical to the
survival of sea turtle populations and hence there

is a considerable interest in nest placement by sea
turtles from a conservation standpoint. For sea
turtles, the survival of the offspring may be
strongly related to the distance that the nest is laid
from the sea, and from the supralittoral vegetation
behind the beach (Mrosovsky, 1983). For nests
laid too near the sea, there is a risk of egg loss due
to erosion, and mortality due to salt water inunda-
tion; for nests laid too far from the sea, there is a
risk of disorientation of hatchlings into supralit-
toral vegetation.

Hatchling success is influenced by several
abiotic factors, such as temperature (Mrosovsky
ctal, 1984), oxygen levels (Ackerman, 1980),
chloride levels (Bustard and Greenham, 1968)
and mositure content (McGhee, 1990; Mor-
timer, 1990). All developmental stages are vul-
nerable to rain-induced suffocation. Eggs in
flat, poorly-drained areas are more susceptible
to mortality than those situated in elevated
dunes (Kracmer and Bell, 1980). Mositure con-
tent of the sand is believed to be one of the cues
for hatchlings to finding the sea, and this varies
along the sea to vegetation axis.

Nest site location may not only affect nest
success, but may also affect hatchling sex ratio,
since sex delermination in the species is depend-
ent on the incubation temperature (Chan and
Liew, 1995; Mrosovsky and Yntema, 1980),
which is dependent on the nest site.
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STUDY SITES

The Andaman and Nicobar Islands are an ar-
chipelago of over 350 islands in the Bay of Ben-
gal, India, between 06° 45" and 13° 41°N (extent
740km) and 92° 12’ and 93° 57 E (extent 190 km).
They receive a mean annual rainfall of 3,180.5
mm and the temperature varies between 16.7-
36.1° €.

Little Andaman is the southern-most of the
Andamans group of islands. South Bay (study site
1) is located in the southern-most tip of the island
and faces south-west. It shows rocks and reef
formations along the corners and sandy beaches
in the centre. The nesting beach at South Bay is
around 5 km in length. The width of the nesting
beach is in the range 2-80 m. It consists of two
distinct sections. The offshore approach to the first
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. The off-
shore approach to the second section is shallow
and sandy. Ground vegetation, mainly Ipomoea
pes-caprae is present in almost all parts of the
beach.

West Bay (study site 2) is located on the west-
ern coast of Little Andaman Island. The beach at
West Bay is similar in all respects to the second
section of the one at South Bay. The length of the
nesting beach is around 6.2 km and the width
varies from 15-90 m. Water monitor lizards
(Varanus salvator) are uniquitous on this island
and are the primary predators of sea turtle eggs
and hatchlings, and the beaches are covered with
their spoor. Almost all nests found on these
beaches had been excavated and the eggs eaten by
these lizards. :

Rutland Island is located south of South An-
daman Island. Jahazi beach (study site 3), which
is on the west coast, is about 2 km long, the width
of the beach varying from 2.5-45 m. The offshore
approach to this beach is deep and sandy. Varanus
salvator is present on this island, but there is no
evidence of turtle egg predation.

METHODS
At the time of the study, the nesting season for
leatherback sea turtles in the Andaman Islands
were almost over, and many of the nests recorded
had been laid a few hours to several days before
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the collection of data. Since these are virtually
uninhabited areas, the beaches are undisturbed
and crawl marks and body pits of the nesting
turtles were clearly visible for several weeks after
nesting.

The nesting beaches were patrolled on foot and
nest location data collected. The following pa-
rameters were recorded for each nest: ,

1. Distance of the nest from high tide line
(HTL) along the slope of the beach, which was
measured with a pre-measured nylon rope;

2. Distance from vegetation line (VL), also
measured with the same rope;

3. Number of nesting attempts made by the
turtle, in vegetation, on sand, and the total,

4. Slope of the beach at the nesting site. This
was measured by placing two poles 10 m apart on
the sea-to-vegetation line and measuring the ver-
tical difference (v metres) between the two poles
using a rope running from the bottom of the pole
at a higher elevation horizontal to the other pole;
the angle was then calculated as tan”! (v/10),
horizontal placement of the rope was ensured
using a spirit level, and vertical placement of the
poles was ensured using a plumb line;

5. Predation status of the nest;

6. Type of vegetation in and around the nesting
site;

7. Beach width at the point of nesting; and

8. Vertical height of the nest above the high tide
line, calculated from the distance from HTL and
the slope of the beach (see Horrocks and Scott,
1991).

Variation in nest sites between the three study
sites was studied using ANOVA (P < 0.05). Mul-
tiway correlations were calculated for the various
parameters. Statistical analyses were conducted
using Microsoft Excel 5.0.

The number of nesting attempts were catego-
rised as vegetation attempts and sand attempts,
and analyzed for individual sites as well as for the
three sites considered together; nests were also
categorised as preyed upon and intact, and ana-
lyzed similarly.

RESULTS
Nest site preference
There was no significant variation between
sites in the distance from the nest to the vegetation
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and in the slope of the beach at the nest site, while
there was a significant difference between sites in
the other nesting site parameters, such as the num-
ber of nesting attempts, distance to high tide line,
height above high tide line, width of beach at nest
site and height of beach at nesting site (i.e., differ-
ence in height between the high tide line and the
vegetation line).
Nesting attempts

Most nests (85 of 103, or 80.95 per cent) were
laid in three or fewer attempts. There was a sig-
nificant variation between the three sites (F2, 102
=10.58, Ferit 3.085, P < 0.05), with turtles at South
Bay making the maximum number of nesting
attempts (mean 3.615 + 2.155 SD) per nest.

Distance from high tide line

Almost all the classes were used, and there are
several peaks. Of 105 nests, 84 (80 per cent) were
in the range 9-42 m from the high tide line (Fig.
1). The mean (24.243 m) and median (24 m)
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distance from the high tide line arc nearly equal,
and are much higher than the average of 11.76 m
reported for leatherbacks nesting in Culebra,
Puerto Rico in 1986 and 1987 (Tucker, undated).
There was a significant variation between the
three sites (Fa, 102 = 76.24, Ferit = 3.085, P < 0.05),
with turtles at West Bay nesting furthest from the
high tide line (mean 33.458 m + 9.809 SD).
Height above high tide line

Most nests (93 of 105, or 88.57 per cent) were
at an elevation of 4 m or less above the high tide
line (Fig. 2). Nests were clumped in the regions of
lower elevation, possibly due to the topography of
the beaches which slope quite gradually from the
high tide line to the vegetation. There was a sig-
nificant variation between the three sites (IF2, 102
=16.29, Feric=3.085, P <0.05), with nests situated
highest above the high tide line in the West Bay
(mean 3.328 m + 2.894 SD).
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FIGURE 1: Distance of Dermochelys coriacea nest from high tide line. Abbreviations: SB = South Bay; WB =

West Bay; RI = Rutland Island; OV = Overall.
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FIGURE 2: Height of Dermochelys coriacea from high tide line. Abbreviations as in Fig. 1.
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Distance from vegetation line

Distance from the nest to the vegetation line
was in the range 0-36 m, with 88 of 105 (83.81 per
cent) nests falling within 9 m of the VL, and the
remaining 17 between 9-36 m. The overall dis-
tance from the vegetation line was 5.1 m (+ 7.25
SD), which is lower than the average (6.55 m)
reported by Tucker (undated) for leatherbacks
nesting in Culebra, Puerto Rico. Among the three
sites, the average distance from the vegetation was
the highest in West Bay (mecan 5.894 m + 7.988
SD; see Fig. 3). There was no significant variation
between the three sites (F2, 102 = 117, Fert =
3.085, P < 0.09).

Slope of beach

The average gradient of the beach at the nest
sites was 5.5 ( £4.55 SD). In terms of numbers,
84 (80 per cent) nests were on sections with slopes
of 6° or less, the remaining 21 in steeper sections
varying from 6°39° in, gradient. According to
Mortimer (1982), leatherbacks nesting beaches
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typically slope steeply, thus reducing the distance
between the waterline and the nest sites. In the
sites in the Andamans, however, the nests were
ncither oo steep nor were placed too close to the
watcrline, on average. Among the three sites, the
gradient of the beach was higher on West Bay
(mean 5.69° + 4.127 SD) and South Bay (mean
5.69° £ 6.51 SD) than at Rutland Island (mean
4.72°+2.13 SD), but the variation was nof signifi-
cant (F2, 102 = 0.364; Fer = 3.085, P < 0.09).
Beach width

Nests were located on sections of beach vary-
ing from 1.5 - 79.5 m. All classes were used, and
the frequency distribution shows several peaks. Of
105 nests, 82 (78.1 per cent) were in the 9-45 m
range. Among the three sites, there was significant
variation in this parameter (F2, 102 = 55.69, Ferit =
3.085, P < 0.05).

Beach height

Of all nests in the three sites, 89 (84.76 per

cent) were located on stretches of beach 4 m or
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FIGURE 3: Distance of Dermochelys coriacea nest from the vegetation line. Abbreviations as in Fig.|.
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FIGURE 4: Comparison of height of nest above high tide line (HHTL), distance trom vegetation {DVL) and beach

width (BW) of Dermochelys coriacea.
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less in elevation, the remainder in the 4-20 m
range. This suggests that beaches of lower eleva-
tion are preferred. There was a significant vari-
ation in the height of the beach at the nest site
between the three sites (F2, 102 = 17.28, Ferit =
3.085, P < 0.05).

The distance of the nest from the high tide line
had a strong positive correlation (r = 0.891, P <
0.05) with beach width. Consequently, the eleva-
tion above the high tide line also correlates posi-
tively with the beach width (r = 0.535). This
indicates that turtles move further inland on wider
beaches, and not an invariant distance from the
sea, which is in accordance with the findings of
Eckert (1987) for leatherbacks and Hays and
Speakman (1993) for loggerhead sea turtles
(Caretta caretta).

The correlation (r) between beach width and
the distance from vegetation line was 0.496, sug-
gesting that turtles do not vary the distance from
the vegetation line as much as they vary the'dis-
tance from the high tide line-on sections of beach
with varying width. Figure 4 compares the fre-
quency distribution of height above high tide line,
distance from vegetation line and width of the
beach. It is evident that while beaches of all widths
are used by nesting leatherbacks, the height above
the high tide line and the distance of the nest from
the the vegetation line are controlled, and the
preferred range is relatively narrow.

The height of the beach at the nest site corre-
lated strongly (r = 0.985; P <0.05) with the height
of the nest above the high tide line, suggesting that
turtles move further up the beach as they move
further inland on wider beaches. There was no
significant correlation (r = 0.069) between the
distance from the high tide line and the slope of
the beach. This is contrary to the findings of
Horrocks and Scott (1991) for hawksbill sea tur-
tles (Eretmochelys imbricata), where the distance
from the high tide line was greater on less steep
beaches and less on the steeper beaches, suggest-
ing that these turtles attempt to select nesting sites
based on the elevation of the beach, by varying the
distance they move inland on beaches of different
slopes.

Of 105 nests, 34 (32.4 per cent) were in vege-
tation, the remaining 71 (67.62 per cent) on open
sand. In all 105 nests, there was supralittoral vege-
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tation, and thus turtles had the option of nesting
either in vegetation or in open sand. From the
relative proportions of nests in vegetation and
sand, it would appear that they preferred to nest in
open sand, but within the first 9 m from the edge
of the vegetation.

The average ratio of nests in open sand to
vegetation was 2.09, and was highest on South
Bay (4.2) and lowest on Rutland Island (1.5). In
all sites, fewer attempts were made in vegetation
(30.45 per cent) than on open sand (69.55 per
cent). In all, 266 attempts were made for 105 nests,
i.e., 161 (60.53 per cent) aborted attempts, aver-
aging 2.53 attempts per nest. In individual sites,
the highest number of attempts per nest was on
South Bay (3.62) and lowest on Rutland Island
(1.85). Of attempts on sites with vegetation, 61.62
per cent were aborted, while the corresponding
figure for attempts on sand was slightly lower
(58.02 per cent). Of all aborted attempts, 70.81 per
cent were on sites with vegetation and 29.19 per
cent on open sand, indicating that sites with vege-
tation were rejected far more often.

Predation

On both South Bay and West Bay, predation
was high (88.5 and 83.1 per cent, respectively),
while there was no predation on Rutland Island.
Overall, 72 of 105 (68.6 per cent) nests were
destroyed by predators, 27.78 per cent in vegeta-
tion, the remaining (72.22 per cent) on open sand.
Of all nests in vegetation, 58.8 per cent were
destroyed, and of all nests on sand, 73.2 per cent
were destroyed.

DISCUSSION

Comparing historical records of sea turtles in
the Andamans (e.g., Man, 1883; Portman, 1899)
with recent ones (Bhaskar, 1981; 1993; this
study), there is evidence of a large decline in
populations.

The two islands on which the present study was
conducted (Little Andamans and Rutland) har-
bour the only significant leatherback nesting
beaches in the Andamans Archipelago. A few
other areas where nesting has been occasionally
reported in the past (including Cuthbert and Kar-
matang, both in the Middle Andamans, and Magar
Nala in Little Andaman Island) were also sur-
veyed, but no evidence of nesting was found.
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Developmental activities, increased human pres-
sure and removal of large quantities of beach sand
for construction are some of the probably reasons
for this decline in nesting activities.

As have been reported, predation of eggs is
extremely high on Little Andaman Island. Yet, the
two beaches at West Bay and South Bay have
continued to be the most important nesting sites in
these islands for leatherbacks for the last 20 years.
This study has shown that vegetation-backing
beaches and the first few metres from the vegeta-
tion line are preferred nesting sites, as are sites that
are low in elevation. These factors should be taken
into consideration when prioritizing sections of
habitats for conservation or inclusion into the
protected areas system. While the available data
are insufficient to make any conclusions on popu-
lation trends, it is likely that, given the present
predation rate, few hatchlings from the present
generation will survive to sexual maturity.

With such a high predation rate, it is vital that
no further pressure is placed on nesting leather-
backs. So far, the nesting beaches at Little An-
daman Island have been free from human
disturbance, except for a small part on the West
Bay, by the Onge tribals. This status has to be
maintained if this important nesting ground of
leatherbacks is to remain intact. Further work
needs to be done on the population status of the
species in the region, the impact of predation and
the population dynamics of Varanus salvator (a
major egg-predator) in the area.
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