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1. SUMMARY OF FINDINGS ON SCOUTH REEFR

1.1  An estimated 46 Hawksbill turtles {(Eretmochelys imbricata)

made 128 nests on South Reef Island during the period

8 July - 22 Nov 1993, Of these turtles, 28 were tagged,

between 14 Sep and 22 Lov 1993. The estimate is based on
the assumption that on South Reef, a Hawksbill lays, on

average, 2,8 nests in a nesting season.

1.2 An estimated 14 Green turtles {Chelonia mydas) made 55 nests

on South Reef between 15 July and 22 Nov 1992, @£ thage
turtles, 7 were tagged, between 14 Sep and 22 Nov 1993,
The estimate is based on the agsumption that Green turtles

in this area lay, on average, 4 nests per season,

1.3 The numbers of nesters and nests of both species were

greater in 1993 than for the corregponding period in 1992



3 .e, 46 vs. 41 Hawksbills made 128 vs, 116 nests. and 14 vs. 11

Green turtles made 55 vs., 45 nests.

1.4 Hatchling production for both turtle specles was greater
in 1993 than for the corresponding period in 1992.
Hawksbill hatchlings that emerged out of nests in 1993
numberad 14900 vs., 12100 in 1992. Green turtle hatchlings

that emerged numbered 4700 vs. 3300 in 1992.

1.4.1 The increase in hatchling production resulted not only
from greater numbers of nesters and nests but from in-
creases in average clutch sizes : for Hawksbills, 137.1
in 1993 vs. 131.2 in 1992 (a 4.5% increase)}, and for

<,

%,
Green turtles, 103.1 vs. 90,6 (a 13.8 increasej,

1.5 Despite increased hatchling production, hatching percent-
age per clutch for both Hawksbills and Green turtles was
lower in 1993 than in 1892 : 85,7 % vs. 88.2 % for
Hawksbills and 84,2 % vs, 88,4 % for Green turtles.

1.6 The largest sea turtle clutch recorded in India - 215 eggs
was laid by a Hawksbill on South Reef in 19393, This is
2 eggs more than those in a Hawksbill clutch recorded

on South Reef in 1992.

1.7 The average depth of Hawksbill rnosts showed little waria-
tion between 1993 and 1992 -~ 44.5 cm vs. 45.8 cm (a dec~
rease of legs than 3 %). That of Green turtle nests rem-
ained constant at 70.2 cm, despite 1993's nesters being
larger than those of 1992 (# 1,8 below).

* depths were measured from sand surface to the bases of egg
chambers,
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For Hawksbills in 1993, both mean Standard Carapace Curved
Length (SCCL) and mean Standard Carapace Curved Width
(sccw) differed only by 0.6 cm (less than 0,9 %) from the
1992 figures (sccL : 77.1 em vs, 77,7 cm, SCCW 62.1 cm vs,
58,5 cm). Green turtles that nested in 1993 were larger
than those of 192 (Average SCCL : 94,75 cm vs. 90,45 om
-~ a 4,75 % increase. Average SCCW : 85,1 cm vs. 83 cm

-= a 2.5 % increase).

The minimum natchling emergence period {(i.e. incubation
period + ascent period) recorded for Hawksbill nests in
1993 was 54 days and for Green turtle nests, 57 days.
sand temperatures at nest depths at control sites (1 m.
away from hatchling emergence sites) measured on the mor-
ning after hatchlings emerged ranged from 27,9 to 300C
for Hawksbill nests and from 27,4 to 29°C for Green

turtle nests.

Of 128 Hawksbill nests, only 1 was confirmed to have
been destroyed by spring tides in 1993. Another nest
wasg totally destroyed by predation by civet cats or by

rats, No Green turtle nests were found inundated or

predatad uwpon,

NO hawksbill or Green turtle nests on South Reef were
lost to predation by humans during the study period

14 Sep - 22 Nov 1993, but it was clear that the presence
of the investigators on the island deterred most poachers
—— including Burmese infiltrators , who were seen on 28

separate occasions diving in the vicinity of Scuth Reef



or passing by in mechanized dugout boats, Two parties of Burmese
-= numbering 7 and 4 individuals -- also landed on South Reef,

on two separate occasions at 9«30 p.m. and 12-30 a.m. respecti=

vely

1.12 Shark fishermen regularly set shark nets in the sea 1/2
t0o 10 km from South Reef., One party encountered includ-
ed Telugu members £rom a shark f£ishing party I had
first met on Interview Island in 1981. A Hawksbill
curtle that almost certainly had drowned in a net set
1 km £from South Reef fetched up on the island in
November. Favoured camping sites used by shark fishermen
{and Burmese poachers) include Anderson Island, the
southern end of Interview Island's western shore, and

North Reef Island,

1.13 The skeletal remains of a mature Hawksbill turtle that
had died several weeks before the study commenced was
found just behind the vegetation line on South Reef.

The cause of death was uncertain,

1,14 None of the 32 nesters tagged in 1992 (27 Hawkshbills

and 5 Green turtles) were among the 35 nesters seen and

i

tagged in 1993 (28 Hawksbills and 7 Greern tnr=1l:

2 Sie2

of 1992's tagged turtles could be expected to remigrate

and nest on South Reef in 1994,
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Of 83 occasions when Hawksbills were present on the beach
during the survey periocd, non-nesting crawls (NNCs) occurred
in 11 (i.e. 13.25%) instances. The more frequent non-nest.
ing crawls in 1992 (21.6 %) may have resulted from heavier
disturbance on the beach that year (when the investigators
had also been capturing, marking and releasing sea kraits

on the beach). However, the figure for Green turtles in 1993
(21 non-nesting crawls out of 46 total crawls, i.e. 45.7 %)
was greater than in 1992 (23.1 %). A particularly sensitive
Green turtle in 1993 (tag no. CA 680 — CA 651) made 10 NNCs
and 3 nests, but even excluding this turtle, 1993s NNC pPere

centage , 33.2 %, is still higher than that of 1992,

The smallest nesting Hawiksbill recorded in 1993, double-tag-
ged CA 681 and CA 682, measured 64/59.5 cm SCCL/SCCW. This
is smaller than the smallestnester recorded in 1992

(71%/58% cm) and is even smaller than the erstwhile smallest
nesting Hawksbill recorded from India, a 65%/60 cm turtle
that nested on South Reef in 1983. Smallness could indicate

size at sexual maturity.

Of 55 Hawksbills tagged so far (in 1992 and 1993) only one
pnsgessed a carapace vwhoos curved length was less than itz
curved width. This was an individual tagged 001 X ; HE QS
uring 76%/78 cm SCCL/SCCW. The carapace's high lateral
curvature, however, makes it likely that Carapace Straight
Length exceeded Carapace Stralght width, 25 is usual. This

was not verified.



1.18 In 1993, at least two turtles -~ a Hawksbill (tag. no.
CA 695) and a Green turtle (tag no. CA 692) -~ that nested
on South Reef also nested elsewhere (apparently on
another island). This was obvious from the lengths of the
intervals ~~ 27 and 25 days respectivély -— separating
successive encounters of nestings by these turtles,
A Green turtle showed simllar behavicur in 1992. It is
uncertain whether or not disturbance by the investigators

caused this temporary shift in choice of nesting site,

1.19 Tags used on nesting turtles in 1993 were made of
corrosion-resistant metael. Two sSets of tags were used on
Hawksbills: the "CA" series and the"X" series s-

Inscriped number Inccrined return address
Set 1 {eg.) TA 665 RETURN ANPWS

GPC BOX 615

CANBERRA AUST 2601

bl i e bl B o e A e o ettt oo

Sat 2 (eg.) 002 X RETURMN WILDLIFE
BOX 166 NORTH QUAY
4002 LD AUSTRALIA
Lags
Green turtlas were tagged only with Set 1. For both

~
speclaes, the site of the tag was on the trailing edge of
the left foreflipper, usually on the firét large scale
(nearest to the armpit). In cases where tag attachment
was unsatisfactory, the turtle was double-tagged (ie

tagged again, this time on the second large scale)

or evan trisla~tagged, on the third large scale.
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Taere 2.1 . L . o
ERETMOCHELYS. SOUTH REEF ISLAND 1993 . TAG NUMBERS,
RENESTING INTERVALS, MEASUREMENTS,

Date of Tag number(s) Renesting Dates of nestings SCCL SCCW No. ¢

tagging intervals or of NNC's(*} (cm) {cm) nests
{days)
14 Sep Ca 678 16 14, 28%, 30 Sep 85 79 24
15 652 13 15, 28 Sep 78 664 24
16 653, Ca654 14 16, 30 Sep 82k 76% 2+
18 655 18 Sep 76 68 1+
18 656 15 18/9, 3/10%, 3/10 684 645 2+
20 657 20 Sep 73 64 1
20 658 20 Sep 8% 684 1+
20 659, CA660 15, 15 20/9, 5/10, 20710 12% 585 34
21 661 13, 13 21/9, 4/10, 17/10 79 2% 34
24 664 14 24/9, 8/10 73% 71 2+
* *
24 663, Ca662 16,15 24,9, 9/10,9/10, 79 72% 3+
10/10%10/10  ,25/10
24 665 13,13 24/9, 7/10, 20/10 82% 71 34
25 668, Ca669 13,14 28/9, 8/10, 22/10 75  66Y% 34
27 667 14,13,12 27/9,11/10,24/10, 17 66% 4
5/11
27 670 27/9 80% 74 1+
27 673 27/9 785 69% 1+
27 674, CA675 13,12,12 27/9,10/10,22/10, 75% 67% 4
3/11
3 Oct 681, CA682 13,12,12 3/10,16/10,28/10, 64 595 4
9/11
6 685, CA686 6/10 79% 674 1+
6 587 14 6/10, 20/10 75% 68 2+
8 688, CA689 14, 15 8/10, 22/10, 6/11 82% 73% 3
10 690 15, 12 10/10, 25/10,6/11 77 66 3
17 691 17/10 75 66 1+
21 695 13, 14 21/10, -, 17/11 73 62 34
22 696 13 (20/10,21/10) *, 75 66% 24
22/10,4/11
26 699 14 26/10,8/11*, 9/11 80 72% 24
7 Nov 001 X 15 23/10, 7/11 76% 78 2+
14 002 X 14 31/10, 14/11 86 17 24

a = - SRR ——

+ indicates that the individual turtle may or mey not have
made more nests than the listed number.



TABLE 22
DATA FROM ERETMOCHELYS N£STS, South Reef Island, 1893,

{(Figures in parenthesis are data from 1992)

i 1 } i
Parameter n Range Average | Sample
clutches . See
Clutch size - 56 66 -~ 215 137.1 |, 31.51
(58) (46 -~ 213) (131.2) {29.38)
Nest Depth (cm)| 52 36 . 55% @ 44,5 5,087
(53) (32 - 60 ) (45.8} {(6.427)
Emergence period 4 , 54 ~ 61%* 57.75% 3.775%
of pioneers in clutch ; i
(days)| (15) (55 =« 73 ) (61.47) (4.868)
Hatching % 52 23 -99.4 85.7 16,12
per nest
(55) (25.6-98,9) (88,2) (1159)
Emergence % ‘
of hatchlings 51 31e7= 99,1 85.4 16,59

aic J3Data from nesting Eretmochelys, South Reef Island, 1993.

(Figures in parenthesis are data from 1992)

Parameter n Range Average Sample
) } turtlies 3
Standard Carapace| 28 64 - 86% 77,1 4,738
Curved Length (SCCL) '
(cm) (27) (71 - 85%) (77.7) (4,252)
Standard Carapace 28 58k~ 79 69.1 5.254
Curved Width (SCCHW) ;
(cm) (27) (584~ 79%) | (68.5) {4,677)

* These three figures may be biased (low} because the 68-day
field study may have been too short in duration to have

-

covered nestp having longer emergence pericds.




TABLE 2.4
ERETMOCHELYS. Frequencies of renesting intervals, South Reef I.

(See "Frig. L.2 )

Renesting Ko, of turtles No. of turtles Overall | % of
intervals in 1992 in 1993 no. of turtles 50 turtles
{days) n=15 n=35 n=50

11 0 0 O 0
12 1 6 7 14
13 5 11 16 32
14 3 9 12 24
15 4 7 i1 22
16 1 2 3 5
17 1 0 1 2
18 0 0 0 0

Tapre 25

ERETMOCHELYS, Frequencies of clutch sizes, South Reef I.
(see 16 4.3 )

Range of No.of clutches No.of clutches Overall
clutch sizes in 1992 in 1993 n0.of clutches % of
(no.of aeggs) n=58 n=56 n=1314 114 clutches
40 - 60 1 0 1 0.9
61 - 80 0 1 1 G.9
81 -~ 100 7 4 11 9.6
1ICL - 148 1 it 23 31,3
121 - 140 21 14 35 30.7
141 - 160 9 10 19 16.7
161 - 180 6 7 i3 1i.4
181 -~ 200 1 5 6 5.3
201 - 220 2 1 3 2.6




TABLE 2.6 -
ERETMOCHELYS. Size (SCCL) frequencies of nesters. South Reef I.

 (See Fig 4. )

Range of No. of turtles No. of turtl es Overall % of
SCCL in 1992 in 1993 no. of turtles 55 turtles
{cm) n=27 =28 n=55

59 « 63 0 0 o 0

63 - 67 0 1 1 1.8

67 - 71 1 1 2 3.6

71 - 75 7 7 14 2545

75 - 19 9 11 20 36.4

79 - 83 6 6 12 21.8

83 - 87 4 2 6 10.5

87 = 91 0 o o o

TAsLE 247 (SCCW)

ERETMOCHELYS. Sizeafrequ@ncies of nesters. South Reef I,

(See Fia s )

Range of No. of turtles No., of turtles Overall

SCcw in 1992 in 1993 no, of turtles % of
(cm) n=27 n=28 n=55 55 turtles

54 - 58 0 0 0 | 0

58 - 62 2 3 5 961

62 - 66 8 4 12 21.8

66 - 70 i0 10 ' 20 36.4

70 - 74 4 7 11 20

74 = 78 2 3 5 9.1

78 - 82 1 1 2 3.6

82 - 86 0 o 0 0
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TABLE 2./4
CHELONIA MYDAS. South Reef, 1993. Data from emerged nests.
(Figures in parenthesis are 1992 data).

n _ S
Parameter nests Range Average ag?;f
Clutch size {(no. of 30 76 =133 103.1 15.01
eqgygs)
{22) (52 .~144) (90.6) (21.14)
Average hatching % 29 55 . 97.5 84,2 11.83
per nest
(20) (70,1~ ©6.9) (88.4) (6.604)
Emergence % 29 54,1~ 97.5 82.7 11.81
(Eagshells minus DIN
minus doomed AINS)
Nest depth (cm) 29 56 « 91 70,2 B.68
(17) (60 - 81) (70.2) {(7.06)
Emerged hatchlings - 29 56 =115 85.2 15.71

per nest, 14/9 to 2i/11

DIN= Hatchlings dead in nest

AIN= Hatchlings alive in nest

Doomed AINs= Hatchlings unlikely to survive ascent, i.e. those
doomed in nest by biological or by physical factors.

TABLE 2. 15
CHELONIA MYDAS. South Reef, 1993, Carapace measurements,
(Figures in parenthesis are 1992 data).

n )
Parameter curtles Rangs Average Sample.S.D,
SCCL (cm) 7 92 -~ 96% 94,75 1.479

v3) (86% = 93k} (90,45} (2.786)
SCCW {(cm) 7 81k - 89 85.1 3.101

(5) (81 -~ 85%) (83) (1.829)

SCCL = Standard Carapace Curved Length.

SCCW = Standard Carapace Curved Width.



TABLE .16

=W TS i -

CHELONIA MYDAS. Frequencies of renesting intervals. SOUTH REEF I.

?Sea Fic L.§ )

Renesting No., of turtles No., of turtles Cverall % of
interval in 1992 in 1993 no. of turtles 30 turtles
(days) n=13 n=17 n=30
=10 0 0 0 0
11 0 2 2 6.7
12 4 6 10 33.3
13 4 7 11 36.7
14 3 0 3 10
15 2 2 4 13.3
16 0 Q 0 0
TABLE .17

CHELONIA MYDAS. Frequencies of clutch sizes.
(See Fig. L7 )

South Reef Island.

Range of No.of clutches No.of clutches Overall
clutch sizes in 1992 in 1993 no.cf clutches % of
(no.of eggs) n=22 n=30 n=52 52 clutches
40 - 60 1 0 1 1.9
61 - 80 7 2 © 17,3
81 - 100 9 13 22 42,3
101 ~ 120 2 13 15 28.8
121 - 140 3 1 5 Te7
141 . 160 1 0 1 1,%
161 - 180 0 0 0 0




TAgLe Z.18
CHELONI:i MYDAS. Nesting intensities in 1993 and 1992. South Reef I,

Mo, of No. of nests No. of nests

Period Mo, of nests
days per day, 1993 per dey, 1992
C8 July-31 July Ce. 23 12 C.52 1.46
August 31 10 0.35 0.23
Septenber 30 i7 0.57 0617
October 31 12 0.39 0.16
November (1-21) 21 4 0,19 0.3

C.8 July-21 Nov 136 55 0.4 0.31

B AL | Al A P ] i o
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Table 17.Chelonia mydas,

South Reef Island, 1994. Tag numbers,

ronegting dntervals apd neasurcwmentsg.

Date of| Tag number Henestlng Dates of nesting SCCE SCLM N
tagging] or numbers intervals
(days) em) fm)
2 Jul CA 701, CA 702 12, 12 2,14,26 Jul 91 85 |3
3 Jul CA 703 11,11,12,12,13 3,14,25 Jul;s,18,31 Aug| 941 87 |6
28 Aug |004 X, 005 X 28 Aug 99 94%|1
31 Aug 007 X 12, 12, 13 25 Jul; 6,18,31 Aug 924 814{4
{ N = Minimum no. of times the turtle nested during the nesting season )

Table 18.Chelonia mydas, South Reef Island. Frequencies of renesting
intervals, 19%4.

Number of renesting intervals (HIS) _ Percentage
N 1992 1993 1904 Uyerali of 40 RIg
(days) '
(n=13 R1s) {(n=17 Rls) | (n=10 RIs) |(n=40 RIs)
10 0 0 0 0 0
11 0 2 2 4 10
12 4 6 6 16 46
13 4 7 2 13 32.5
14 3 0 0 3 7.5
15 2 2 0 4 10
i6 0 0 0 0 0
N
* *



