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Period covered by Fhase VI 21 June 1894 to 18 Ser 1994.

Period of field studies 27 June to 9 September 1994,

Investigator : Satish Bhaskar

Objectives : To conserve and manage sea turtle
populations in the Ardaman and Nicobar
Islands by locatirz prime neasting
ard feedlmng sreas, mcnitoring population
trends and identifying threats to
turtle populations.

l. Survey findings.

1.1 Incidental cateh of sea turtles
A major factor that threatens to exterminate sea turtles in the
Andamans was identified during this survey. This is shark fishing.
while its exact impact - past and present - on cea turtle populations
needs to be quantified, preliminary information suggests that the

numder of sea turtles drowned in shark nets in the Andamans (ex-

cluding the Nicobars) exceeds 1500 a year. These include Juvenile

and adult turtles. Prior to 1893, the majority are believed to have
(Chelonia mydas)
been green turtlea, though at bresent, following the decimation

of green turtle populations in the Andamans, it is possible that the

hawkshill (Eretmochelys imbriecata) is now caught as frequently as

the green turtle.

In the Andamans, shark fishing is undertaken through-
out the year, even during the period of rough veather that extends
usually from June to November, a period which also includes the

main nesting season for the hawksbill and the green turtle., Shark

J

nets are set during all but the roughest spells of bad weather.



A shark fisherman based at Mayabunder, when interviewed, stated that
his party, which overated two 'dungies! (mechanized dugout boats)
caught about 10 turtles a month, most of them Juveniles or sub-adults.
Their favoured Zishing grounds lie off the west coast of North and
¥iddle Andaman. 3ince there are, at present, five such shark fishing
parties based at or near Mayabunder, the number of tartles caught
annually in this z=rea alone would therefore be about 10 x 12 x 5

i.e. 800. Based ¢n the fact that other shark fishing parties operate
from Betapur in iddle Andaman and Wandoor in 3outh Andaran - there
ray be others - the yearly incidental catch of sea turtles in the
Andamans is not .ikely to be less than 1500, as was stated above. Few
of the turtles craowned in chark nets appear to be utilized for human
consumption, the zajority of the carcasses sicply baing discarded at
sea. Two hawksbill carcasses have so far been found on 3outh Reef
island during our surveys - a fresh carcass ¢f a sub-adult measuring
48% cn Standard larapace Curved Length (3CCL) and 43 em Standard
Carapace Curved s+idth (SCCW) that lackeé superficial injuries and
which had died oz about 5 Novembsr 1863, and zn adult whose skeletal

re taliiaved to have

13

remains were fours on 15 September 1Z¢3. Beth
drowned in shark nets, which are often set in the channel between
South Reef and andsrson fsland. Favoured canpsites used illegally
by shark fishermwez exist nzar the north-east and scuthern ends of
Horth Reef Iglard. tha teach op the western side of Interview
Isiand's southerz =nd, and several suots on aAnderson Island's
western shore.

Some of these campsites number arong those usad by
foreign poachers cperatine from HYanmar, whose activities uswally
span the period Cctober-May.

Shark fishermen cemp legally at ssveral sites on the

{..



for eiample at Hoare Bay, FcPherson Bay and Coffrie Bay. Their net
effect on turtles, especially on the green turtle can be guaged from
the fact that on Interview Island's west coast a survey on € Sep 19293
showed only 2€ nests of this species, as compared to 105 nests on a
survey on 11 Dec 1283. OUn South Reef Island., the ceriod mid-July 1992
to 12 Dec 1992 saw 44 green turtle nests (Table 11J; 55 nasts wers
made between 15 July 1995 ané 22 Nov 19933 but in 194, there had

lrost certainly

1

been cnly 16 nests between 27 June and & September,
a result of incidental catch durdng shark fishing ojeraticns in the

neighbcurhood.

A chznnel of width about 1 kr sa2parates Intervie.
Island from Anderson Island. A ¥ km ‘ong shark net that had been
set longitudinally in this channel was observed on ¢ September 1904,
The regular use of such netg will prove disastrous to sga turtles
using the channel. Sea grass pasturee - grazing areas for sea turtles -
are known from the vicinity of North Reef Island. Shark nets that are
set in the vicinity undoubtedly cause heavy losses among green turtle

populations here.

The year 1924 was a "bumper" year for the hawkegbill
turtle on Scuth Reef - 81 nests in 73 days between 28 June and 8 3ep-
tember as compared to 48 and E£0 nests respectively during correspon-
periods in 1992 and 1993 (see also Table 3). There is therefcre

cause for concern that no hawksbill nests were yigiple on North Reef

or Latouche islands at least upto 5 Aug 1994 and on Point Island at

least upto 14 Aug (Table 1).

1.2 . Nesfing seasons : With tke discovery of nests on South Reef in June,

both hawksbills and green turtles have now been confirmed to nest

in-all months of the year in the Andamans. The lean period for nesting

by hawksbills has been confirmed to be December to June (inclusive)



i.e. 7 months, with the main nesting season spanning the remaining
5 months, July to November {(inclusive) (Tables 3,4,and 5).

The hawksbill nesting season was confirmed to peak in the
month of September, as was the case in the two previous nesting
seasgigg if.e. in 1992 and in 1993 (Tables 3 and %3. The eight-day
pefiod between 1 and 8 September 1994 saw the heaviest nesting

intensity ever recorded for the hawksbill on an island in the andamans

and Nicobars - 26 nests (Tables 3 and 5). This included a night
(that of 2/3 September) during which a record & hawksbills came up
on South Reef; 7 of these nested that night. In the two previous years,
the maximum recorded to nest in a night was 5.
A clear peak for the nesting season of the green turtle could

not be identified (Tables 11 and 13).

1.3 The number of nesting turtles :
During the survey and study, an estimated 32 hawksbills and 6 zreen

turtles made 81 and 16 nests respectively between 27 June and 8 Sep-
tember (Table 5); 26 of the 32 hawksbills and 4 out of the 6 green
turtles were tagged (Tables 10 aud 17). Since the study ended during
the peak of the hawksbills nesting season, it is certain that several

more than the estimated 32 hawksbills nested gfter 8 September.

l.4 ZRemigration intervals :

No turtles - green or hawksbill -~ found nesting during the period of
study in 1994 carried tags from previous years. This makes it most

likely that hawksbills in the Andamans do not nest on a two-vear

cycle, though this requires confirmation. It is necessary to learn

remigration intervals for each population of sea turtles before any

reaningful estimates of nesting population can be made. It is likely



that, as is the case in several other parts of the world, hawksbills
in the Andarmans nest mainly on a 3-year eycle. In these islands,
hawitsbills were first tagged on 3outh Reel in 1992, when 27 out of
an estimated 41 hawksbills that nested that year on the island wers

tagged. Further tagging studies are slated for the 1595 seazson.

The number of green turtles tagged in 1992 (5 out of an sstinztad
11 that nested on South Reef that year) is too small to maintain thet
‘green turtles in this area do not rest on a £-yaar cycle. Further

studies will establish remigration intervals.

1.5 HNon-nesting crawls :

_ at South Reef in 1994 (28 June-29 July ands5 Aug-2 Sep)
During theperiod of studg@ hawksbills came ashore 74 times onto tre

beach but did not nest on 17 occasions i.e. 23% of total crawls were

non-nesting crawls. On the average, about 1 hawksbill crawl in 5 yace

a non-nesting crawl (Table 7).

During the study period in 1994, green turtles more often than not
failed to nest during their excursions onto the beaches on South Reef
(Table 14)s whereas in 1992 and in 1993 nestings outnumbered non-
nesting crawls. This is believed to be due to the prevalence of a

wetter monsoon in 1994.

1.6 The number of clutches per turtle within the nesting season, 1994

The maximum number of within-season nestings recorded fpr a hawksbill
this season was six. The turtle that did this was double-tagged with
the numbers CA 708 and CA& 710, and measured SCCL 81% cm and SCCW 74% cm.
This was the fourth largest among the 26 hawksbills that were tagged
this. year (Table 10). It is possible that the turtle eventually nested

more than € times this season, as the study period covered only

about half of the main nesting season of the hawksbill.



The first 12 hawksbills listed iIn Table 10 were seen nesting a tota.

of 41 times. The average number of nests within the season per turt.

is therefore at least %E i.e. 3.4. The figure stated for the 1922
2

(2.85)
nesting season,is now believed to be lower than the actual figure.

A green turtle (tag no. CA703) that measured SCCL 244 emr and
both haw.

SCCW 87 cm also nested at least 6 times durinz the study. Blsewhere

and green upto -
aturtles have been lnown 10 nest,9 times within a season.

1.7 Largest clutech and largest nesting hawksbill @

A hawksbill that was double tagged with the numbers CA 711 and
CA 714 laid 217 eggs on South Reef on 2 July 1994, This 1s the
largest clutch recorded for a turtle nest in India. This turtle
was also the second largest of the hawksbills tagged this year,
measuring SCCL 82% cm and SCCW 76% em. The clutch sizes of the
largest hawksbill tagged this year (this was also the largest
hawksbill nester recorded upto the present from South Reef) were nov
counted. This turtie carried tag no. CA 718 and measured SCCL 864 cr
and SCCW 764 cm. It has been demonstrated for sea turtlés that

clutch size is strongly correlated *to the size of the turtle.

The record clutch was only the second of 81 hawksbill clutche
laid during the study on South Reef and was also the first
among these clutches from which hatchliings are known to have
emerged during the season. The first hatchlings emerged from
this nest on the night of 29/30 August 1954 59 days after the
date of ovipesition, the night of 2/3 July 1994. Heavy
monsoonal rains had kept beach sand temperatures low,

despite which incubation was completed relatilvely quickiy.
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This must be attributed to the heat gererated within the nest by
the large number of metabolizing eggs - of the Z£17 that wers laid,
174 eggs (i.e. 80%) hatched and a further 33 showed various degrees

of development before spoilage.

1.8 Nestlng by daylight :

]

Cn the morning of 27 August 1994 came ashore on South Reef at 8-40 a.m.
on a flooding tide almost exactly at mid-tide, and nested. The turtle
was double-tagged with thenumbers CA 726 and CA 727. It was below
average in size, measuring SCCL 73% cm andSCCW 67; cm {average
measurements are 77% cm and 68% cm respectively). This is only the
third recorded instance of a hawksbill nestingbydaylight in India;

earlier instances are known from South Reef and from Great Nicobar

Islané.

1.9 Renesting interwvals :

For the hawksbill on South Reef, the average renesting interval over
the periods of study between 12 September 1992 and 8 September 1993

was 14.0 days {n=79 renesting intervals, sample S.D.=1.15 days,
range=12~17 days) | Table ©). About 1 in 3 hawksbill renesting
intervals occupied 14 days and 1 in 4 intervals occupied 15 days(Table -
The average renesting interval for the green turtle was 12.7 days

(n=40 renesting intervals, S.D.=l?§f§nd range=12-15 days). About

1 in 3 green turtle renesting intervals were of 13 days' duration.

Two in five green turtle renesting intervals occupied 12 days (Tables

15 and 18),

1.10 Deepest nest :

A green turtle which was tzgged with the number CA 703 and which

L3

measured SCCL 944 cm and SCCW 87 cm (Table 17) made a nest 95 cm deep



on South Reef on the night of 3/4 July 1994. This is the deepest

sea turtle nest recorded from Indis, exceeding the deepest leatherbac
nest known from this country by ¢ cm. Coincidentally, the :zreen
turtle clutch consisted of 95 eggs. Hatchlings emerpged onto the

beach on the night of 4/5 September, 63 days after ovigosition. Cniy
S3 of the eggs hatched, ocssible ressons being temporary inundation

of the nest by high spring tides, or 2 shortage cof oxyger in the nes-

1.11 Largest zreen turtle nester :

A green turtle that nosted on South 3eef on 28 august 1994 was the
biggest of its kind recorded %o nest sc far in the Andarans. 1t
measured 3CCL 99 cm and SCCAWH 94/ cm and was double~tagged, the tag
numbers being C04 X and 005 X. Green turtles with shells megsuring
over 1 metre in SCCL have been recorded from the Nicobars. The
disparity in sizes may reflect higher mortality among gresn turtles
in the Andemans, apparently due to overhunting in the past {green
turtles were being exported to Calcutta priocr to 196C) and to

incldental catch in recent years.

2, RECUMMENDATIGNS

2.1 Control of foreign poachers

it is strongly recommended that the Andaman & Nicobar Forest Departmer
acquires at least two of the fast shallow-draft mechanized dugout boa
of the kind used by poachers who arrive annually from Myanmar. Patrol.
parties armed with advanced weapons need to regulariy cover the island.
of North Reef, Latouche, Interview, Anderson, hwangtung and Spark as
well as the intervening channels and offshore areas whenever the weatlr
and sea conditions allow, especially between the months October to

HMay inclusive, but also during the rest of the year.
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2.2 IDEstablishment of a Marine National Park :

A Marine National rark to include 7 islinds - North Reef,
Latouche, Interview, South Reef, Lwangtung, Snark and Hump (this
island lies within the Jarawa Tribal Reserve) - and the surrounding
sea to a distance of at least 1 km urgently needs to be established
in order to effectively protect hawksbills and green turtles as
well as two species of sea kraits, the dugong, the endemic Andaman

Teal, the saltwater crocodile and diverse marine fauna.

2.3 Control on shark fishing :

Shark fishing activities need to be totally excluded
from the islands and areas mentioned above (Art. 2.2) i.e. from
the section of the North and Middle Andaman coast extending from
1 km north of Spark Island to 1 km south of Hump Island.
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Table 1. Hawksbill and Green turtle nest counts, 1994

Island Number of visible nests Date of survey
Hawksbill Green turtle
North Heef C 0 5 Aug
Latouche O* C 5 Aug
**¥xhwangtung 19 0 10 Aug
k%% Snark 14x* 11 13 Aug
Point o C 14 Aug
South Reef 81 16 22 Jun to 8 Sep
* Two sets of non-nesting tracks made by Hawksbills
were present on Latouche Island.
_ **% Tracks were visible at 5 of the 14 nest sites.
**x% By 10 Aug, South Reef Island had 33 Hawysblll nests;
Kwangtung therefore had ;g 100 i.e. % of the
33
nesSling intensity at South Reef.
*¥*%*% By 13 Aug, South Reef had 36 Hawksbill nests. The Hawksbil
nestingintensityon Snark Island was therefore
14 100 i,e, 39 % of that on South Reef.
- X
36
Table2 . South Reef, 1984, No., of Hawkebill
and Greeh turtles that nested.
Period of Nos. that |Nos. tagged | Total
field study | nested nests .
Hawksbill o7 June Jox* 25 . 81
to
: 1QA%*
Green tyrtle 8 Se? o4 G* 4 16

. ¥ HEstimated _
** The study covered approximately half
of the main nesting season of the

Handesbdl
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Table 3. Zretmochelys, South Reef. Monthly nesting intensities.

Month Average number of nests per day

1992 1993 1994
June * 1 * 0.33 (28-30)
July 0.73 (21-31) 0.68 (12-31) 0.74
Aug 0.52 B T oover 1100 -
Sep 1.23 | 1.37 3.25 (1-8)
&Bgt | 1.03 ) | 1.1 P
Nov 0.63 0.62 (1-21) .
bec 0.36 (1-11) . * *

average
The figures relate to the number of nests per month for the
entire month except where dates are mentioned in parenthesis,

* No data available. v



* Table ¢ . kretmochelys, South Reef I. Carapaze meast—ements of nesters.

1999 1993 1294 Overal\l
(n=27 turtles)|(n=28 turtles)|(t=26 turtles) @:81 turtl:
Average 7747 77.1 7647 77.2
SCCL (em)| Range 71 - 85.25 64 - 86.5 59.75-86.75 |64 -86.75
Sample S.D.]  4.25 4.74 j 2,39 4.43
Average 68.5 69.1 |  ee.3 68.75
:
SCCW (cm)| Range 58.5- 79.25 58.5= 79 g E9-76.75 | 58.5-79.25
Sample S.D.  4.68 5.25 _ ‘ 4,68 4.88
Table 5. Eretmochelys, South Reef I. Nesting intensity, 1894.
Month Period | No.of | No.of | Avg.no. No. of |No. of | Avg. no.
days | nests| of nests days nests of nests
per day per day
June 28-30 3 1 0.33 3 1 -
1-7 7 5 0.71
8«15 8 2 0.25
July 31 23 .74
16-23 8 8 1.00.
24-31 8 8 1.00
1-24 | 24 24 1.00
Aug : 31 3l 1.00
25-31| 7 8 14
Sep 1-8 8 26 3.25 8 26 3.25
Total period (28 Jun - 8 Sepl|| 73 81 1.11




Table ¢ . Eretmochelys, South Reef. Month-wise number of nests.

Honth Number of nests
1992 1983 1384
Sune * ¥ | 1 (28 to 30)
July 8 (21 to 31) 13 (12 to 31) 23
Aug 16 27 31
-3
Sep 37 41 26 (1 to 8)
Cet 32 34 *
Nov 19 13 (1 te 21) *
Dec 4 (1 to 11) * *
A5
All figures relate to nests made during the entire month except in
cases where dates are mentioned in parenthesis.
* No data available.
Table 7. Eretmochelys, South Reef. Non-nzsting crawls.
1292 1993 1994 Uverall
Dates of study |12 Sep-11 Dec |14 Sep-22 Hov |28 Jun-29 Jul
& 25 Aug-8 Sep
Total crawls 102 83 74 259
Non-nesting
crawls & % 22 (21.6 %) | 11 (13.3 #) 17 (23 ) 50 (19.3%)
W-r-tt total
crawls
Nesting crawls -
& % WeTeto 80 (78.4 %)| 72 (86.7 %) 57 (77 %) 209 (80.7%)
total, erawls :
. {




Table g . Eretmochelys, South Reef Island. Frequencies of rercesting inter-

vals
R.I. Number of renesting intervals (RIs)
(days) .
%2 ] 1993 1954 [ Overall
(n=15% RIs) 3 of E<n=35 RIs) % of |in=29 RIs) % of ,'&1;79 RIs) 5 of
15 RIS; 35 Rlis 29 Rls; 7ORZ
11 0 o 0 0 0 0’ 0 0
12 1 6.7 (3] 17.1 1 3.4 3 10.°
13 5 33.3 13 31.4 p2 6.2 18 29, ¢
14 3 20 9 25.7 14 48.13 o8 32.9
15 4 26,7 7 20 9 31 20 25.3
16 1 6.7 2 5.7 3 10.3 & 7.0
17 1 G.7 0 0 0 o 1 1.3
18 0 0 0 0 0 0 0 0
\,‘;ff‘
Table 9 + Eretmochelys, South Reef I. Average renesting intervals.
1992 1993 1894 Overall
(n=15 RIs) (n=35 RIs) (n=29 Ris) (n=79 RIs)
Average RI (days) 14.1 13.7 14.4 14.0
Range (days) 12 - 17 12 - 16 12 - 16 12 - 17
Sample S.D. (days) 1.36 1.16 0.90 1.15




Laggeu OF LUS . VL UL advasTLG s LAy \ows o owewy
. (days) crawl

28 Jun| CA 707 14, 16 28/65 11/7F 12/7, 28/7, 77 €8} 13
2 Jul| CA 708, CA 710 |13, 13, 14, 14, 14 |2,15,28/7411&25/8;3/9| 81% 74t €
2 CA 711, CA 714 (15 2/7, 17/7 g2t 75%i2
5 CA 704 12 5/7, 17/7 73 65 |2
5 CA 705 14, 14, 15, 15 5,19/742,17/8; 1/9 79% 753 €
7 Ci 708 16 7/7,22/7%,23/7%, 23/7 | 743 68 o
20 CA 717 15, 18, 16 20/74 4 & 13/83 4/9 754 664 4
21 CA 718 15, 18, 15 21/7; 5 &20/872/9¥4/9| 26% 76% 4
22 CA 718 14, 12, 14 22/7; 5 619/83 2/¢ 72 62 4
26 CA 720 26/7 71% 66 il
27 CA 725 14, 14, 15 27/7y 10/8, 24/8; 8/9 | 77+ 66%|¢
27 Jul | CA 721, CA 724 |14, 14, 14 27/7) 10/8, 24/8) 7/9 | 81% 74 i<
27 Aug | CA 726, CA 727 27/8 1 737 67%]1
27 028 X, 029 X 27/38 79% 69 |3
31 006 X j 318 791 68311
1 Sep| 009 X 1/9 80  69%1
1 008 X 1/9%, 2/9 g0k 73 |1
2 010 X 2/9 75% 6631
2 011 X 2/9 70 58 |1
2 013 X - 2/9 76% ea-é—fz
2 0la X 2/9 78 ?i&;j L
5 016 X 5/9 78% 71—;‘-{1
7 003 L 7/9 69¢ 6331
7 012 X 7/9 70% 653 3
7 017 X 7/9 70% 62 |1
8 018 X - 8/9 78 6741

e vpemr g etz m

Takdo 10. éetwc@,@d Gt raj/

* Non-nesting crawl.

{'sCCL=Standard Carapace Curved length

SCCW=Standard Carapace Curved Width

N;:Minimum no. of times the turtle nested JmnﬁffLL&m&n

S

vz‘b""d, 197,4 . ’Eg_"ha’& J ﬁﬂ&fb\g @-&ruwajmw,é



" Tablell. Chelonia mydas, South Reef. Month-wise number of nests.

¥onth Number of nestsg
19562 1893 r 1054

June * ' * 2 .27-3
July 16 (21-31) 12 (8-31) 7

Aug 7 10 7

Sep 5 17 C1-8)
Cet 5 12 *

Kowv 8 4 (1-21) *

Dec 3 (1-11) * : *

411 figures relate to nests made during the entire month excest in

where dates are mentioned in parenthesis.

* No data available.



Table 12+ Chelonia mydas, South Reef, 19%24. Nesting intensity.

Month |Period |No. of | No. of | Avg.no. |No. of |No. of |Avg. no.
days nestsi of nests| days nests of nests
per day per day
-7 7 2 0,29
18-15 8 2 0.25
July , 31 7 .23
16-23 8 0 0
24=-31 8 3 0.38 _
1-24 24 4 Q.17
Aug 31 7 0.23
26«31 7 3 .42
Sep 1-8 8 0 C 8 0 0
[
Total period (27 June to 8 Sep) |74 16 0.22




Table 13 . Chelonia mydas, South BReef. Monthly nesting intensities.

Month |reriod | No. of Average no. of nests per day
days '
19982 1993 19984
June 27-30 4 * * 0.5
1-20 20 * 0.52 0.2
July
| 21-31| 11 1.46 0.52 .27
Sep 1-30 30 0.17 0.57 *
Oet 1-31 31 0.16 ©0.39 *
“ 1-21 21 0.24 0.19 *
Nov
22-30 3 0.33 * . ¥
Dec 1-11 11 0.27 * *

* Data unavallable. ,

Table 14.Chelonia mydas, South Reef. Non-nesting crawls.

[
1992 1993 1994 Overall

Dates of study|{l2 Sep-11 Dec|14 Sep-22 Nov| 28 Jun-29 Jul
& 285 Aug-8 Sep

Total crawls 26 46 a0 102
Non-nesting

crawls & 3% 6 (23.1%) 21 (45.7%) 19 (63.33) 46 (45.13)
Weloetle total

crawls

Nesting crawls
& % wer.te 20 (76.9%) 25 (54.3%) 11 (36.7%) 56 (54.9%)

total crawls
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' Table 15 . Chelonia mydas, South Reef. Average renesting interval.
1
1992 1983 1994 Overall
(n=13) {n=17) {n=10) (n=40)
Average RI (days) 13.2 12.8 22,0 12.7
Range (days) | 12-15 11-15 11-13 11-15
Sample S.D. (days) 1.09 1.24 .67 1.1

Table 16.Chelonia mydas, South Reef. Carapace measurements of nesters.

12992 1983 1924 Cveral.
(n:S turtleé)(p:? turtle@ Qn:4 turtle@ | =16 tur
Average g0% o4 94% 934
SCCL (cmJ | Range 864-93% 92-96% 91-99 864-99
Sample S.D. 2.79 1.48 3.43 3.04
Average 83 &5 87 &5
SCCW {em) | Range 81 -854 813=-8¢ 81%-904% 81-94%
Sample S.D. 1.83 3.1 5.69 3.69




