PRANIKEE

BREEDING

DEVELOPMENT AND

KARYOTYPE PATTERNS OF THE

OLIVE RIDLEY,LEPIDOCHELYS OLIVACEA

A STUDY OF ECOLOGY
OF GAHIRMATHA, ORISSA

'PATTERNS

IX

Vol um;e .



e e e e et P o oA i) i el e e

e N e B NG

PRANIKEE

A STUDY OF ECOLOGY, BREEDING
PATTERNS, DEVELOPMENT AND

KARYOTYPE PATTERNS OF THE |

OLIVE RIDLEY,LLMQIELXS.QLMQEA
OF GAHIRMATHA, ORISSA _ _

by
P. Mohanty-Hejmadi

Journal of
ZOOLOGICAL SOCIETY OF ORISSA
Post-Graduate Department of Zoology

Utkal University
Bhubaneswar-751 004
INDIA

Volume-IX 1988 ( Published in 1992 )



We place on record our sincere thanks
to the Director of Public Instructions, Orissa
and Utkal University, Bhubaneswar for
grant-in-aid which has enabled the publi-
cation of Volume 9 for 1988 of PRANIKEE.

" s
B. K. Behura
Editor



PREFACE

: Turtles have always been important animals in Indian folklore and
mythology. The most famous of all is the “ Kurma Avatara * or * Turtle
incarnation * of Lord Vishnu. According to this story, in the continuing
struggle between the Gods and the Demons to rule the earth, there was
an agreement to churn the ocean inorder to obtain the “ mectar " fot
immortality, Whichever group obtained the nectar would become immor-
ttal and invincible and would rule the earth. The " Mandara Mountain
“was the churning stone, the king Of snakes * Basuki ” was the rope for
| churning, The Gods held the tail and the Demons the head of Basuki.
- As the churning started, “Mandara Mountain *' began to sink. To save
the situation, Lord Visnnu assumed the form of a giant sea turtle, the
- Kurma and supported the mountain on his back and thus prevented it

from sinking, Eventually the nectar emerged and became the property
- of Gods who eventually ruled on the earth, -

. Thus, as one of the incarnations of Vishnu, turtles have been
- revered in Indian culture. In Oricsa, people do not eat turtle meat and
therefore, they are well protected, But, sea turtles and their eggs used to be
exploited for Calcutta market until the earlv 1970’s until they we declared
as protected spzcies. Gahirmatha, Orisca has now become famous as the
largest rookery of olive ridley turtles. We had the opportunity to work
in this area and this volume is a compilation of our work,

The Late Prime Minister Shrimati Indira Gandhi was very much
concerned about our environment and took a personal interest in the
protection of turtles in Orissa. When she learnt about our work she had
sent instructions that all possible help should be provided to us. We are
indebted to her for her encouragement. The then Chief Minister of
Orissa, Shri J. B, Patnaik also took a personal interest in our work and
provided us with all possible help, called several high level meetings and

provided funds to us to ensure continued protection of the turtles. We
‘ express our gratitude to him,
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My colleagues Dr.S. P. Bhunya and Dr. B. C. Guru have bee,
associated in this work. The research team included Dr. S. K Dutta,
Dr. Jyotsnabala Kanungo, Dr. Maheswar Behera and Mr. Dola g?blhda Dey,
It was due to their team effofts that.we could obtain valuable informatiop

on different aspects of this important population.

d, Professor Emeritus, Trinty College,

necessity of this work for the
She has genetously provided
I express my sincere

' Professor Marie T. Dimon
Washington first drew my attention to the
conservation of this endangered species.

expertise during her trips to this department.

gratitude to her,

. I would like to thank the Ministry of Environment, Government
of India, New Delhi for the grant ( No. 14011/ 5[84-EG-7-ER ) and Depart.
ment of Forests, Govt. of Orissa ( WL (A)’7189-6238. dated 18.11.1989 ) for

the grant which made this study possible.

I would like to extend my thanks to officials'of the Forest Depart-

ment for their interest and help in this studys During the course of this

work many people have provided help directly and indirectly, I thank
themall. WA i e

I hope this volume will be ufeful to the turtle lovers of this world.

(P. Mohan}:y-Hejmadi )



INTRODUCTION

Sea turtles have drawn considerable attention in recent years for
their vulnerability and the fact that all the five species, namely the
leatherback Dermochelys coriacea, the hawksbill Eretmochelys imbricata, the
green turtle Chelonia mydas, the olive ridley Lepidochelys olivacea and
loggerhead Caretta caretta were given protection in September 1977 as an

amendment to the schedules to the Indian Wildlife (Protection) Act
(1972), :

Sea turtle populations have decreased all over the world due to

human consumption of eggs in large numbers, predation on eggs and

{%
|
|

hatchlings by non-human predators, poaching of adults for meat and other
products, and disruption and alteration of nesting beaches.

Out of the five species of sea turtles, in recent years considerable
attention has been paid to the olive ridley which used to be the most
numerous of the turtles and used to be widely distributed in the tropical
coastal waters of Pacific, South Atlantic and Indian Oceans. In India,
they nest in the east as well as along the west coast. The large mass nesting
beaches in the Cuttack district of Orissa, especially the rookery at
Gahirmatha, hest the largest aggregation of olive ridlevs in the world.
Traditionally, adult olive ridleys were caught throughout the coastal
belt in Orissa for commercial purposes. A major portion was taken to
Calcutta market as Oriyas do not eat turtle meat due to the high respect
given to * Kurm avatara” one of the incarnations of Vishnu in the form
of a tortnise in Hindu mythologv: but in Bengal it is quite popular.
During the nesting season in the past, the forest department of Orissa
was issuing licences for the collection of eggs at the rate of Rs..15/-per
boat load of eggs containg roughly between 35,000 to 1,00,000 eggs upto
1975 when the sorrounding area of Bhitar Kanika was declared a wildlife

sanctuary. Thereafter, complete protection has been given to the nesting
females and their eggs.



o at o modest scale has been started |, the

of Orisen tince 1975 and & reqp
Forfst g n: g?((’“:’;:;‘r:‘:n'::m(. Under a grant from the ‘I"D"?tr::r,:
mtmnlhn been 'ctd':e‘r the Eastern Gthat Project; the current wopj Ny
of Enxrat:nnment ‘;’:r 1085 to study the ecology, breeding patterns, develo,
g “:\N::::typc rmtrrrns of the olive ridley, l:emdnrhf'lyc "“"‘C‘a;
;::: i: :he first such comprehensive study at G’-‘h"m"s}"ﬂ. the largsy,
rookery of olive ridleys. I addition, laboratory studies th been
undertﬁken to hatch the egis under controlled conditions, to ma'nfpu]m
sex differentiation and raise the hatchlings under controlled conditiong ¢,

develop husbandty methods for “turtle farming '’

A recovery programm

The data collected from 1985 to 1989 are presented here wip},
the hope that it will be a source of information for the workers on tyrg|e,
as well as for the public.

1, IDENTITY

1.1. Nomenclature :

Valid name—Lepidochelys olivaceé (Eschscholtz, 1829)
Common names :—

Olive Ridley (Preferred English)
Tortuga golfina (Spanish)

Pacific Ridley :

Warana (Surinam)

Tortue Olivatra (French Guiana)
Xibirro (Brazil)

Samudrik Katha (Bengali)

Gadha Kachua (Hindi)

Pul amai/Sith amai| Kadal amai(Tamil)
Samudram thabelu (Telugu)

Samudra Kachhima|Chilakainchaa (Oriya)

L.2. Taxonomy :

Phylum—Chordata
Subphylum—Vertebrata
Super class—Tetrapoda



Class=—Reptilia
Sub-class=Anapsida
Order—Chelonia

Sub-order==Cryptodira

Super family==Chelonioidea
Family=—Cheloniidae

Sub-famil y=Carettini
Genus=—Lepidochelys

Synonymy of Genus
Lapidochelys—L. Fitzinger, 1843

Cephalochelys—]. E. Gray, 1873
Colopchelys=—S. W, Garman, 1881.

1.3. External Morphology and- Coioration
Adult ‘

1) Five to nine lateral scutes (usually 6-8)

2) Four inframarginal pores

3) Color—Carapace : dark olive green
Plastron : yellow

4) Two pairs of prefrontal scales on head

5) One claw in each flipper (adults)

Hatchlings \
Color—Dark grey or black both above and below.

[ 1.4, Size
Adults

1, Carapace length (straight) upto 80 cm
2, Head upto 13 cm wide
3. Weight—upto 60 kg -

Hatchlings

1. Carapace length up to 4 cms.
2. Weight upto 17 gms.
1.5. Cytomorphology :

Chromosome analysis from the spleen cells of a sea turtle
Lepidoch-lys- olivacza (0 ) has been done for the first time (Bhunya and
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Cvtological slides were prepared from th
c

spleen cells of the male hatchlings (5-20 days °ld.)'. The hatchlings Wetg
sacrificed 4 hours after treatment with colchicin (400 melkg |, -
following the usual air deying schedule Motphometric analysis of t'
chromosomes was done in accordance with Levan et al., (1961) and Bhuny:

and Sultana (1979).

Mohanty-Heimadi, 1936).

Thotough examination of-metaphase plates revealed the chrop,,
come number to be 2n=36 with 12 pairs of macrochromosomes of whig,
pe, 1 pair St-type, 4 pairs t-type anq

6 pairs are m-type, 1 pair Sm-type, 1 P1l
the remaining 16 pairs are acrocenttic n?lcroch[omosomes ( Table 1) 8y

chromosomes could not be discerned: -~ -

~

Table 1. Morphological data of the Karyotype of Le_w?lii’,_‘,‘,f??a

e e —
Chromo- Absolute Relative Centromeric ' Type
some length -~ lemgth . - index -~
number in Am (% TCL) =
1 722 107 SR CEs N
2 T Se et b
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4 3.76 5.7 k.= m
5 ST T et
6 350 5.3 28 - m
7 3.27 4.9 — At
8 Q0T S5 S g e m
9 3,00 45 B m
10 2.27 42 46.0 m
11, 2.50 3.8 - b t
2 2.22 33 e t
28 00 - — g t




Including the present one, four cheloniid species have been cytolo-
gically worked out so far-and the diploid number has been reported to be 58
in Caretta caretta (Nakamura, 1949) and 56 in Chelonia japonica (Makino,
1952), C. mydas (Waddell and Siegel, 1965) and L. olivacea. It is apparent
that probably numerical changes of chromosomes did not play much of a
role in species differentiation in cheloma. The existence of sex chromo-
somal heteromorphism in chelonia is a controversial issue (Ogama 1937,
Nakamuri, 1947, Bickham et al, 1983), The male karyotype of L. olivacea in
the present study. did not reveal any heteromorphic pair. However, no
conclusio'n can be drawn until female karyotvpe is studied On compari-
sion of the karyotype of L. olivacea with confamilial species as well as
species-of other families under order:chelonia, a good degree of resemblance
is evident in the first three pairs of chromosomes. Such a tyoe of
karyotypm conservatism among chelonian species has also been pointed
out by Takagi and Sasaki (1974). The present result also reinforces the
. theory of karyotype conservation in chelonia.

2. DISTRIBUTION

Although commonly ‘referred to as the Pacific ridley, the olive
ridlev is not exclusively found in.the Pacific Ocean. It can also be found
in the Atlantic and Indian Oceans. This species prefers warmer latitudes
and remains in the tropical and subtropical regions. Some of the nesting
grounds of the olive ridley in the world are given in Table 2.

: Nestings occur throughout the year at Gahirmatha with a

variation of the number from 1 to 10. This shows the presence of these
' turtles in the Indian Ocean throughout the year. However, mass nesting
| (Arribada) usually occurs two - times in a nesting season from late
' December to April (Kar, 1984 and the present study).

' 3. BIONOMICS AND LIFE HISTOR&{

3.1. Sexuality 1 Olive ridleys are heterosexual with sexual
dimorphism being evident in adults. Adult males have a long, thick tail
that extends well beyond the posterior margin of the carapace, long heavy
clawspointed downward and a plastron comparatively smaller. Adult
females have a short tail that does not extend beyond the hind margin of
the carapace, and claws are "parallel to the long axis of the foreflipper.



9, Nesting ground of L, olivacea

Table 2.

” the Apprm
Name of the Country Breeding ground  * of arrival eagy,

| | \ year,

-'fMexico s 7 T Jaliseo A0 == Sm
Mexiéd | Baja Peninsula ~ 1,000 ~ 10,000
Mision Sinaloa 10,000 — 1,00,009
Mosico » . Colima . - 1,000 — 10,000
Mexico . -Michoaca’n - ~ 10,000 — 20,000
- Mexico - - Guerrero ’ 10,000 — 20,000
Mexico - gk Oaiaca ' . 20,000 — 50,000
Colombia © West Coast -

Costa Rica Playa Nancite : -

. Srilanka ~ Southwest section -
Ecuador : " Guayaquil Monta g 10,000 — 1,00,000
‘Pakistan Hawks Bay & Sandpit 1,000 — 2,000

~ Malaysia : "~ Fast Coast -~
India - QOrissa (Gahirmatha) = 5,000 — 3,00,000
India Andaman -

India ' © Andhra Pradesh : —
India. ; y West Bengal - -
India , ; - Laccadives, Maldives —_—
India : Gujrat : SEN
India Maharastra —
India Goa —
Inc_li'a ~° Kerala S | =5

Source : 1) Sea turtle hunts throughout the world, 1982, Centre for
- Environmental Education, Washmgton

2) Whitaker, & Kar, (1984).

o de
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Sexual dimorphism in hatchlings and juveniles is not discernible by external
examination but only through hi‘stoIogical examination of the gonads.

3. 2. Breeding Ground Topography : Gahirmatha, the largest rookery
for the olive ridley sea turtie extends over an area of 11 km on the eastern
coast of India on the Bay of Bengal(Fig.1). The nesting beach runs ina
northeast to south-west direction. The beach is constantly changing in its
topography due to silting. The 11-km beach has been subdivided into 100
metert sections and the Forest Department has put up poles at every 100
meter interval (110 poles in all). This enables identification of specific
areas of this beach.

During the monsoon season the breeding site becomes completely
covered with water. This causes a topographical change from year to year.

Seven kilometers of the beach starting from Habalikhati is backed
by high continuous sand dunes reaching heights of 20 to 30 meters with
Casuarina, Ivomia, Spinifex and mangrove vegetation. Three hundred
meters of the vegctation with sand dunes were washed away by high tides
during 1985. Due to sand devosition the beach elongated by an
additional kilometer during 1985-86. After pole No. 70, the breeding
ground is wider with discontinuous small sand dunes with vegetation up to
the pole No. 93. From pole No. 93 to Nasi the beach is devoid of sand
dunes and vegetation. It provides a wider space for breeding with the sea
and the Maipura river mouth coming cluse to each other.

In comparison to what happened in 1985, in 1986 the breeding
ground became narrow. During spring tide, the high tide covers one
third of the beach. The width of the beach from the vegetation area to
the high tide level during spring tide varies from 16 m to 120 m, The
ground is very wide towards NASI., The turtles emerge probably due to
thegentleness of the slope from pole No. 80 to pole No. 100 The Forest
department cleared most of the vegetation in this area and the sand cliffs
in most of the places have been flattened for smooth crawling of the
turtles, The height of the beach varies from 2 to 4 m from sea level.

Out of a total stretch of 11 km, the breeding ground was mainly
restricted to 1.5 km. towards NASI (the north eastern tip of the rookery).
In May during the spring tide, water comes to the vegetation area and the




8
ra at three different places

river Maipu :
g8, Small water reservoirs are

sea connects the mouth of the

between poles 71 to 73,84 to 85 and 107 to 10 ;
found at different places of the beach during low tide. A narrow canal

of two meters wide and 0.95 to 1.22 m, deep was formed ox 23rd May,
les 107 and 108 which was also a

1986 at night during high tide between po ;
portion of the thick mass nesting area. Several nests and hatchlings were
washed away due to the strong currents The NASI end of the beach looked
like a small sand dune surrounded by water during high tide.

In 1986, the total length of the breeding ground was 11.2 km from

Habalikhati to Ekakula, In 1987 the NASI end was found extended for
another 400 meters further due to sand deposition deep into thesea
extending ‘the total -stretch of the beach:to 11.6 km. Vegetation also

from poles 74 to 98,

increased on the sand dunes along the area

- In 1989, approximately 200 meters at-the northern tip of NASI

area was submerged reducing the length of the breeding- ground to 11.2
kms. Small but discontinuous sand dunes with vegetation were ‘noticed
from pole 98 to NASI tip during 1989. The breeding ground north to NASI
tip was getting broader towards the Short's island due to deposition of silt
and sand. It appears that NASL area may become continuous Wwith this

island with further deposition of silt and sand in ccurse of time.

e atout the sexual maturity

3, 3, Maturity : No repcrts are availabl
] dimorphism was

of olive ridley but it is well beyond age four as sexua
not evident in 47 month old olive ridley (Rajagopalan. 1984).

3.4, Mating: Mating occurs on the surface in the shallow waters
adjacent to the nesting beaches. Mating occurs prior to 55 to 60 days
before mass nesting, Mass mating. takes  place at Gahirmatha during

October and November.

3,5, Fertilizationt Fertilization is internal.

3,6, Nesting Process

Beach description :—Olive ridleys generally prefer to nest on
small isolated beaches, They prefer fine hard sand with sufficient
moisture and avoid the vegetation area. They come in large numbers to
the areas of higher elevation in comparison to the flat areas.
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Sand size analysis :—Analysis of sand size at different regions of

Gahirmatha rookery has been done before the commencement of mass

nesting by the test seives of different mesh numbers of 18, 30 and 44, The

areas selected for sand size analysis were in the high tide line, the

vegetation area, the breeding ground facing the sand dune vegetation and
the open breeding ground of northeast portion without any vegetation.

Table 3. Percentage of sand separated from “different Mesh nos.
of different regions of Gahirmatha. -

Area & Depthof = Mesh Mesh -~ Mesh -
sand no. No. No.
Hightide Surface. - . .0 1865 - 167
line 15 cms 0 1.65 3.85
| B0 gme 38 PN gy 47
Vegetation Surface .2 " A0 o by U520 o0
area 15 cms T ‘ 0.30 0.45
30 cms DR 0.85 170
Breeding ground Surface 0.2. 6.0 8.6
facing vegetation 15 cms 0.2 1 4.0 5.3
5 30 cms 03 6.5 6.4
. Breeding grodnd * Surface ; ‘0.8- e 11§ - 100
without any I5cms 06 153 F 145
vegetation 30 cms 1.2 " 165 148

From-table 3, it is clear that the breeding ground contains larger
sand grains in comparison to those of the high tide line and the
-vegetation area, The north-east portion of the rookery comprising of
about 2.3 kitometers is-devoid of any vegetation and its sand size-is larger
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o of the breeding ground facing the vegetatio,

h d siz
than that of the san of el Eartls oy e

The sand size may hold a clue to the preference
north.east portion for mass nesting.

Beach and nest temperature : The temperature of the beach ang
the nests were recorded d times a dey ata 6 hour interyal at differen;
depths in 1086, Both average beach and nest temperature 1ncrease in time
with the increase in atmospheric temperature. However, the neg
temperature is higher at times perhaps due to the metabolic heat produced
by the developing eggs (Table 4). A sample of temperature recorded at 6
hour interval of the nest and beach are presented in tables 5.6,

Moisture content of the soil : The percentage of moisture content
of the new beach, thick mass nesting area and thin mass nesting area was
11.3, 4.15 and 3.06 percent by weight, respectively.

Atmospheric temperature and humidity: During the whole
nesting seasons from 1986 to 1989 it was recorded that the difference
between the highest and the lowest atmospheric temperature for any day
was between 5 to 11°C, respectively. The lowest variation (upto 5°C)
was during the cooler period during January and the highest (upto 11°C)
variation was during April when the days tend to be very hot. Similarly,
the difference between the highest and the lowest humidity observed was

10 to 30%.

3,7, Nesting season : The olive ridley turtles prefer a dry season
for laying their eggs. In Gahirmatha, they lay their eggs during December
to April, However, it has been observed that single turtles do come to lay
their eggs throughout the year. At Gahirmatha the mass nesting which is
popularly known as ARRIBADA meaning “the arrival” in Spanish; occurs
twice once during January to February followed by the second mass
nesting. usually during March. The nesting process has been observed

from 1936 to 1988,

Mass nasting in 1986 : Nesting occured from January 15th onwards.
But unlike the previous years (1983 onwards since our laboratory has been
involved in collecting eggs from Gahirmatha, Table 7), the number of
turtles coming to nest were less in number. In general, there are two
peaksin nesting, One isin January and another around March with
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sporadic nesting in between. More than 100,000 turtles nhest during each
peak. A remarkable feature for 1986 was the drastic drop in the number
of turtles coming to nest, As presented in table 8, the nuwber of turtles
which emerged to nest is less than 100 for the period from January 15 to
February 15, 1986, Out of these less than-50% laid eggs. Similarly for the
period from February 15 to March 15, only 267 emerged out of which less
than 50% nested.

Table 7. Yearwise Nesting figure for L. olivacea at Gahirmatha

Year | Total Emerged
1983 2,00,000
1984 ! i 5,00,000
1085 2.88,000
1986 48,101
1987 6,31,193

In other words, unlike that of previous years, only sporadic
nesting occured from January to March 15, 1986. However, a mass
nesting of 47, 760, although in a smaller scale which mav be referred to as
“ Mini-Arribada”, occured in the period between March 15 to April 15,

1986: out of which more than 50% nested.

In otherwords, the breeding pattern for 1986 deviated frcm the
normal pattern from 1983 to 1985 in the absence of the first peak in mass
nesting and with only one pzak in the second nesting period but with reduced

numbers. Apparently the same pattern was observed in 1982.

Table 8. Nesting of L. olivacza in 1986

Total emerged Total nested(%)

Januarv 15 fo Februrry 15 74 , 20 (40.54)
February 15 to March 15 267 116 (43.44)
March 15 to April 15 47,760 32,976 (69.04

Total 48,101 33,122 (68.85

\
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The mass nesting took plac, |

) M ' I 7 ‘
First Mass Nesting during 198 vary (Table 9. It happe, .

- upto 1dth Jan :
§th January and continued up the previous years, Appr,.

| [ that in
unexpectedly early in comparison “_’ " |
mately 2, 45, 157 turtles emerged with a peak of 47,900 turtles nesting o

Oth January. Mass nesting started between thozf pol)e:ndgos tl(‘)mlgo4 o
gradually estended to Ekakula, filling the beach of ar S wit}

eggs. The following is the detailed profiles

Thic:.k mass nesting= Pole 85— Pole 104

Moderate mass nesting— Pole 72 — Pole 85
Thin mass nesting— Pole 53 — Pole 72

Table 9. First mass nesting of L. olivacea 1987

Date No. Emerged

5th January, 1987 5,000
6th January, 1987 32,605
7th January, 1937 41,329
8th January, 1987 37,943
Oth January |1287 47,991
10th January, 1987 ' 37,043
11th January, 1987 21,112
12th January, 1987 : 14,149
13th January, 1987 ‘ 7,537
14th January,1987 ; 448

Total : P 2,45,157

: Second Mass nesting during 1987 : In March, the turtles nested
mre'cord-breaking numbers, not only more than that of the first mass
nesting of 1987, but also the largest number since 1976, The nesting took
place from 8 to 14 March 1987. A daily account of the nesting is presented

in the table 10. . :
beach, The second mass nesting covered a six km stretch of
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One of the peculiar features was that the emergence started at
1:30 PM on March 8 in bright sunlight. This is contrary to the usual
behaviour of the turtles, which usually emerge to nest either after sunset
or during the day with an overcast sky, The mass nesting continued until
the next morning. On 9 March, the emergence started in the evening,
reaching a peak at 9.30 PM, when the heach became totally covered with
turtles, The mass nesting occurred in the same area where the turtles had
laid eggs during the first mass nesting, The hatchlings resulting from the
first mass nesting were ready to emerge when the second nesting took
place. The result was that the hatchlings as well as some of the developing
eggs were dug out of the sand by nesting turtless. A considerable number
of hatchlings were either thrown into the air or buried in the sand due to
the nesting activity of the turtles. Thus, a large number of hatchlings
died due to the second mass nesting.

The number of turtles nesting reached a maximum on the third
day. In the frenzy to find a nesting place, the turtles migrated further
and further away from the water lineand even climbed the sand dunes.
What was interesting was that the turtles cut into the wire fence of the
30'x20" hatchery set up by the Wildlife Division by cutting it with their
beaks. Some of them even nested there, digging out the transplanted
nests, The concentration of turtles was such that 3 to 5 turtles were
found digging in the same place with their backs towards the same spot.
This was a comical sight. as the simultaneous digging resulted in filling of
one’s body pit bv another. The result was that none could dig a prover
nest for laying. Due to the destruction of nests resulting from the high
concentration of activities, the beach became littered with broken shells
and dead hatchlings.

The next day the mass nesting started a little later at 8 PM and
reached a peak between 9.30 and 10.00 PM, On the 12th mass nesting
started in the evening at 6,00 PM, and a little later on the 13th, with
fewer turtles. The numbers decreased considerably on the 14+h, when only
12 emerged to lay eggs.

In 1988, no mass nesting took place. Only 901 turtles emerged
sporadically throughout the season out of which 700 were found nesting.
This phenomenon had also occurred in 1982 when only 200 to 300 turtles
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| - Table 10. Second mass nesting of L. olivagza 1987

Date’ - f . Emergdd %Nested"

3 March ™~ "15,000 980

9 March 60,000 03,3

10 Marah 181,000 Sk 0920

A Marchh e TR0 S ks 0.50

“12'March 67,744 - - 25:6-

13 March . 12,000 - SRS ST
14 Mar_ch. ’ 12 : 83.8

& R 1< A X

3.8, Behaviour : Olive ridleys are generally mass nesters, Arribada
(Spanish word which means “arrival”) is -the special phenomenon observed
in the olive ridley and Kemp's ridlev turtles when large number of turtles
aggregate in a particular beach to lay their eggs. Generally mass emergence
takes place two hours after and before the high tide. Nesting takes place
at night but some turtles were observed nesting in bright day light just
before the commencement of 2nd mass nesting during 1987. The total
process starting from emergence to return after laying lasts for about 130
to 2 hts, (Table 11).

Emergence from Sea :  Before emergencé out of water, the turtle
waits a while, lifts her head up and then crawls out. The turtle presses
her muzzle against the sand throughout her crawl to the nest site. They
change their- direction or may return when they are dlsturbed by light of
other animals,
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Selection of nest site: The crawl for site selection is not iy ,
straight line. [t moves in a zigzag manner to find a suiFable Place fo |
nesting. Some of the turtles were observed crossing a distance of aboy,
300 to 400 meters to select a nest site. They always prefer a high place fo
digging. During mass nesting when thousands of turtles come to the sam,
place, the choice for a good site is not available due to competition among
themselves. Some of them even come to the vegetation area andtryt
clear the area to nest 2 e e A |

Once the nest site is selected, the turtle
moves around sweeping the sand by its fc;re “flippers. Wit]f‘l the hind
flippers working in an alternating rhythm with the front flippers, she
makes a shallow pit of 10 to 15 cm before digging the nest proper.

Clearing the nest site :

Excavation of Egg Cavity: After3 to 5 minutes of nest site

preparation, the fore flippers stop and the hind flippers begin to scoop out

the egg pit. The bind flippers continue to work alternately to dig the pit
which may be oval, flask shaped or cylindrical, It presses the edge of
flipper, scoops out the sand and throws the sand laterally away from the
shell and then rests Then the other flipper snaps forward throwing
the sand from the pit to the front and the side, and then repeats the

process.

Oviposition :  Once the pit is completed the turtle rests a while
and then it lowers its tail into the cavity with the everted cloacal portion,
The eggs are generally extruded singly or two at a time.-  As the eggs
emerge, the hind flippers curl and the head and neck are retracted and beat
down-wards. Mucus is frequently secreted between the egg extrusions

coating the eges.

Nest filling: Filling the nest cavity begins immediately after
the last egg has beenlaid. The hind flippers then scoop sand alternately
from the side of the pit and dump it on the opening,

Filling the body pit. and concealing the site: The front flippers
begin throwing sand backwards at first alternately and then together.
The hind tlippers collect sand from the side and press it towards the centre
and the animal compacts the nest by thumping by its plastron. This
thumping also slowly propels the turtle forward. [t obliterates the nest by



from sea

ing

dley turtles emergi

ive ri

A, Ol



pues 3om uo Jurmeld sajung, g




Uo1333]2s 3sau 10§ Fuljus JIYIouR pue FUIISaU AUQ *9




D. Nesting female



Isau §33 2yl Furmoys a|ewWay FuIisau jo 183y ‘g




R O O N e e

18

| throwing sand by the fore flippers.  Very often it moves away from the nost
- and turns round aml round thmwmg sand with its flippsrs to mabe a false

nest away from th> mt which is probably a means to fool the predators.

Return to the Seat  After filling and concealing the pit the turtle

'~ rapidly retutns to the sea. QGenerally it does not press its muzzle against

thesandduriﬁg'its‘return, wewy aenel oy diw batel-vion ol o1 awond »

M SRSl ] ¢ wut'p 4n 5 PR -'-vij 10

Unusual nostmg records Case 1. (14.3. 86) A few unucual nestm{
turtles were observed Once a turtle emerged from tbe sea qrawled the
mtﬂ beach and crossed the sand dune apd came t to the rwe; snde. Generallg

turtles'ememmg from the sea nevet cross the sand dune. T}ns one la:d eau
on the river ude. After c‘osmg the nes'f it started waikmg afon;, the
m(er bed m a alg zag way., Tilue rlver was comoaratwelv cq‘m hq; th;
roating_ sound was coming from the other side but the twtje cpuLg! not seey

t}\e sea a;{ﬂ F’ 1 not enter the rvvef iﬁ)'rrl)e)dlatelv, It surveyed ,end crawled,

crk

about 306 meters within 7 hours e ore ){x(oflyj Sntﬁf,'é’“ the Flverd tsd seeh g

ga;g 2, (),8 2.36) Anothelr pecuhar observagon was r}oted for a
turtle having only one hind flipper. 1n general the turtles dig the nest by
the two hind fliopers using them. alternately. Instinctivelw this one also
tried to dig by using._two flippers. Due to_muscular activity of the amputed
portion evgq_ympe sand ruehed mfo the pit, du;. by f;.he £ood, ﬂ;pper This
way it could not dig a proper pit. Tt re]ecter1 the spot and selected
another nest site. "There afsoit met the sam? fafe. Tt tried to dig a pit
again and againnt diffesent.sites and altogether it tried 13 tigmsrand failing
to dig a proper, Dits it regurnes od to the SeRr.. rx s tnC

“Cus4'9. (10:3:87Y Dafing second massnéseia i 1987 tbwards the
end of themight; 7 turtle -embrged which -Hdd--bothdf its hind flippers
amouted, . 1t: did not come soithe beach when the, beach was filled with
laying turtles. It rested at the high tide line, then started dlggmg on the
wet aRd Compast ' &ind. Kftér%tely. 76364 7Both “the leg” Stumps for
digging.""'8he ‘cotitd:moe faled:aTpit, However;dfter 30 minutes of digging
it started-laying,—As-there was-no-pitrthe-eggs-rolled-to—the-sea. After
laying she went through movements of closing the nest (although there
was not a single egg there) and returned to the sea. This indicates that
nesting activity is more of an instinct rather than any conscious activity
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to see that the eggs are properly laid. In this case the turtle preferred ¢,

go through all the movements from emergence to return without evey

digging a proper pit.

3. 9, Lunar cyle and mass n>sting : The occurrence of mass nesting
is known to be correlated with the lunar cycle and usually takes place tw,

or three davs befo
and Von Dissel, 1982). The mass nesting data at Gahirmatha since 1983

showe that the mass nesting generai[y occurs at-t
quarter of the Iunar cyde i.e. within the full moon and the new moon
(Table 12). In 1983, 19‘34 and 1995 the first mass nestings. occurred on the
6th, 7th and Sth day after the. fullmonn respectively. The second nesting
of 1984 and 1985 occured exactly 6 days after the
E'XCEDtlon of 1983 when nestmg occurred 4 days_before the fullmoon. In
1986, Only one mini mass nesting occured on the 6th day after the full
moon. In 1987 the first and second mass nesting occutre
7 davs before the fullmoon, respectively.

~ Table 12. Correlation of mass nesting with lunar cycle

¥aap v o O¢curance

1983 Tst Mass Nesting 5 days after the fultmoon
énd Masé -Nersting 4{7595 hefore the fullmoon.
1984 15t Mass Nesting 6. days after the fullmoon
ond Mass Nesting 6 days after the fullmoon
1085 - st Mass Nesting . 6 days after the fullmoon
- 2nd Mass Nesting 6 days after the fullmoon
1986  Mini Mass Nesting 6 days after the fullmoon
1087 1st Mass Nesting 10 d‘a:ys before the fullmoon
2nd Mass Nesting 7 days before the fullmoon

re or after the moon enters its last quarter (Marque,

he 3rd and the lagt

full .moon . with the .

3 10 days and

S —

N L O I
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3, 10, Size of olive ridley at Gahirmatha : The adult females nesting

on the beach and the dead males reaching the beach were- measured
(Table 13).

Table 13. Size of L. olivacea at Gahirmatha

Sex Carapace length Carapace width ~ Plastron length
in cm. (mean) in cm. (mean) In cm, (mean)
F (57)* 64—80 (76) 55—73 (65) 50—60 (58)
M (9) 67—78 (74.5) 54—68 (63) 44—55 (52)
* Number

3.11. Eggs : Fresh olive ridley eggs are white and spherical with
soft, papery shells coated with a mucilaginous secretion. Abnormal eggs
ranging from very small ones to fused eggs were also observed. The clutch
size ranged from 36to182. The size of normal and abnormal eggs is
presented in table 14.

Table 14. Egg size of L. olivacea

Type Diameter incm  Length in cm Weight in gm
Normal eggs 3.4—3.8 — 28—30
Fusion of 3 eggs (6)# — 10.9—12.1 94.4—104.9
Fusion of 2 eggs (8) - 7.0—-8.5 60—80
Abnormally large egg (3) 8.0—9.0 - 50—60
Chain of eggs (1) — 46 130

# Number

Distribution of eggs in the nest was studied ina few clutches,
The following are the distribution in two samples :
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Table 15. stmbutlon of eges in L olwacea nests
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Predation : Gahirmatha beach is surrounded by mangrove forest
which has wild boars, hyena and jackals. Dogs also enter the area from the
neatby villages. These animals dig out the nests and cause considerable
damage to the eggs. In addition, kites and sea gulls eat the eggs once they
have been dug out by other predators There is a transitional increase in
the predator population during the nesting season. At times wild boars
were observed chasing the turtles before or after egg laying, and disturbing
_ the turtles during egg laying. Predators can-locate nests very easily by

the crawl marks of the tuitles leading to the nest.

4. EMBRYONIC DEVELOPMENT AND HATCHLINGS

.4. 1. Collectin of eggs : Eggs were collected soon after laying during
the_nestmg seasons in 1986-and 1937 from Gahirmatha beach (20° 42'N,
87°5'E). The eggs were put in baskets covered with moist cotton and

transported to the 1aboratory at Utkal Umver51ty located 320 km away
from the nesting ground

4.2. Incubation of eggs: Eggs were incubated under laboratory
conditions between 48 to 95 hours of laying. Before incubation, the eggs
were washed with tap water without changing its orientation, drained and
incubated in bow!s in sand or wrapped in moist cotton. Later during the
study, incubation in sand was discontinued as it proved to be inefficient
and messy in comparison to incubation in moist cotton. The eggs were
incubated in Remi brand B. O.D. incubators at differert temperature
regimes namely. warm (33 0°C), cold (28.0°C) and intermediate (29°C[30°C|
31°C/32°C). A constant temperature was maintained4-0.5° throughout

the period of incubation, The treatment of eggs collected during 1986 and
1087 is presented in Table 16.

4.3. Embryonic phase : Embryological studies on the olive ridley
are rather limited, Crastz (1982) described the general aspects of olive
ridley embryological development ina series of 31 stages. But in his
Jescription a detailed description of anatomy is lacking. Yntema’s (1968)
embryological stages of the North- American fresh water snapping turtle
Chelydra serpentina has been generally accepted as standard for develop-
ment of turtles in general. A study of embryonic development was carried
out by incubating eggs at differsnt tempzratures in the laboratory.
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Table 16, Clutchwise details of laboratory incubation of
: ot

Year 1986
Clutch 1 (February)
N ool o8 o Tomd |
H 22 10 8 40
C 40 20 7 67
R 20 — 6 26
Total ¢ 133 ”
Clutch 2 (February)
N T E Total
H 20 10 b 30
C A8 20 . 78
R 30 - - 30
Total : 138
utch 3 (March)
N T E Total
H o e S 40
C BlL Caere 54
R g5 45
Total : 139
Clutch 4 (March)
N T E TotaT-
H - = : o
C 33 — 70 103
R . T e e .

Total : 103




Clutch 5 (March)
N T B 'Total”
H 14 — 112 112,
(O —_ -— —_ -
R — - — —
Total : 112 ' =
Year 1987
Clutch 6 (February)
f N T E Total
H- 26 29 ¢ ] 62
C 2 ' 18 4 64
“Total : 126 |
Clutch 7 (February)
‘. N T E Total
H 19 6 5 30
C 8 18 5 31
R 60 -~ 2 62

“Total : 12_3

° N': Normal left for hatching
T.: Transfer Eggs for shift Expt.

E : Eggs opened for Embryos (Stagmg and h:stology)

- H : Hot temperature
C:Cold temperatuae -

A R : Room temperature

25
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- Barly development of Eggs : Within two to four days Of.the Stap,
of incubation the pnrchmmh-nh&il@dlv,ind'e‘nted eggs became turgid dye t

liquification of the albumin because of water absorption which enable,

the vitelline sac to rise, After a week, the vitelline sac expanded to suc}

an extent as to embody most of the €gg contents and to lie adjacent to tp,
shell above and below. When these eggs were candled. yellow yo,
material appeared to occupy approximately the lower' third of the egg, th,
transparent fluid .and the .embryo ..occupviig. the upper two-thirds
Externally, a fervilizedegghas a chalk white spot on the upper surface dy,
to the attachment of the vitelline membrane to the inn¢r surface of the i
shell. This mark expands with the growth of the embryo and g
attachment to the shell. Smaik'wateridrops resulting from the metabolisy
are found on the shell surface of the developing egg. These drops are not —

found on the unfertilised?@ggs,

Incubation'period : The period froms pipping (breaking of shell
with egg tooth) o crawlingout ofsithe eggshell varies from one to four
days. In hot temperature (3340.5%C) the crange of incubation period of
different clutches was45-51 days, in ‘room “temperature it was 56-59 days
and in cold temperaturé!(2840.5°C) it was 72-74 days. The eggs incubated
below 27°C did not hatch at all unless they were transferred to a higher
temperature just before hatching, . Two percent of the total embryos that
pipped died before crawling out the shells.

Table 17. Effect of temperature on incubation period in L. olivacea

Temperature of . Days of incubation

incubation - Range 'SD " Mean
33+0.5°C 45-51 216 4840.8
20—32 56569 kK3 575406
28+0.5°C Caga==Td 0 B o AT840.5

Thermal Tolerance : Eggs did ‘riot'develop ‘at 85°C and above.
Therefore, it was concluded that 35°C'i§'the Higher 1éthal temperature for
the eggs. At a temperature.lower than®27*C,%eggd did“mot Hatch indicating
that it is the lower lethal temperature.
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Stages of Dewelopment : Based on days of incubation and crown-
rump length, the embryos developing at 28:3:0.5°C could be divided into 29
stages.  All these 29 developmental stages at cold temperature were
corapared to Yntema's scagings (Y) for C, serpentina at 20°C and Crastz's
stagings (C) for L, olivacea at 30°C Table 18 and Figures 2.4

Teble 18 Staging and measurements of L. olivacea and its relation
to Yntema and Crastz stages

Stage' Days of C-R? Carapace  Weight Stage Stage
28=05°C incubation length mm length mm  in gm n* o

) N 2 2.0 - — gt et
2 3 80 e e 5+ g
3 < 85 e - 6 4t
4 5 0 - — 7* L
5 6 45 - - gt 6
6 7 50 @ — * gh o g
7 8 52 @ — <k 10~ 8
8 9 65 - - 10 gt
9 10 75 - - 1 9
10 11 T8 £ - -~ o+ gt
11 12 729 - - 2 10
12 14 0 - — 2t 1ot
13 15 B 1. - el
14 16 80 60 0.025 14 12
15 17 80 60 0030 14+ 12t
16 18 85 65  OM8 15 13
17 21 105 7.0 0062 15t 14t
18 25" 1o - 75 0150 16 16

contd.
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Stage! Days of C-R!? Carapace ~ Weight m

28:£05°C incubation lengthmm length mm ingm  (vjr

19 28 25 90 0248 17\18
20 R 175 120 050 18 g
2l 3 o aennc 2l 2 150 0.82 19t g
22 2 300 210 187V 20 2
23 48 370 220 0,600 Bb.. g
24 51 107 430oac @l S 8520 o2™ . &
B e 50 BS 1045 23 %
26" 58 480 340 1074 - 93% . 2
27" 62 485 360 ' 13.0 24 28
28 - 67 - 535 375 13.5 25 29
298 7 565 390 14.5 26 31
1, Staging in the present study 2, Crown-rump 3. Yntema Stagé‘
4, Crastz Stage 5. Hatching
Head fold

Neural tanal

Area pellucida

-F%. 9. Two days embryo at cold temperature



Prosencephalon
Heart

=+— Somites
b g Area opaca

Area pellucida

.3 Five days embryo at cold temperature

Eb‘ 4. Fifteen _qaqs embryo at cold temperature

T e T
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Vitelline circulation was observed within two weeks. The allan-.m

sac, an outgrowth of the hindgut, started expanding at stage 12Y to];Y( i

The tail process was formed at stage 10*Y. The first somite stage W

‘4 s ‘
observed at stage 3*Y having only one pair of somites, ;The Carapace .,
distinctly formed at 17 days of incubation at stage 14'Y. The forelvmb

bud was seen at the stage 11Y to 11*Y.

Stage 3tY

The embryonic shield was oval. The head fold was a semicirc. |,
furrow at the apex of the -neural groove. The neural fold extended uj t
the primitive plate, Chorioallaniotic fold extended over the head proc ™

The extra embryonic mesoderm had not coalesced anteriorly to encircle the
embryonic disc. i e ’

Stage 5tY

Seven. pairs of somites were seen, amniotic - folds covered the hind
brain and extended upto the level of anterior intestinal portal. Anterior

neuropore remained open in the groove of the neural fold of the

head process. The neural foldsof the brain were not fused along the
midline.

Stage 7vY

Twelve pairs of somites, cranial flexure - was about 180°. Nerral
folds were completely fused anteriorly. Optic; rudiment developed asa
depression circumscribed by a low ridge, the lateral body folds bounded a

longitudinal chordamesodermal recess. Mandibular and 'hyoid arches were
recognisable,

Stage 10 Y

Twenty four pairsof somites, the third pharyngeal cleft was
marked by a depression, The choroid fissure was wide, Otic vesicle was
constricted. The embryo exhibited cranial and cervical flexures.
Mandibular - process- extended-caudally, Tail was segmented only at the
base. Division of somites into myotomes and sclerotomes evident.
Hind gut formed. Conus arteriosus was formed, Liver was well marked.
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‘Pronephric stibales zlevutoped Thtfnm‘ofmhe eye 1cup*l~abtaehed to the
Aens epithelium, :

Stage Y 13

Head was more twisted. Maxillary process extending zbeyond:¢the
mandibular process and limiting a well marked nasolacrimal groove
«posteriorly. - This, leads-te a deep olfactory. pit.. Limbs.paddle.shaped, sign
©of apical.ridge apparent. . Tail.elongated between two hind limbs.-Latezal
-demarcation:of theilamiaae. dlstmct -Spinal ganglion fermed.

,Stage Y. 15 | o

The digital plates without grooves and ridges. The frontal process
‘evident, The carapace indistinctly limited posteriorly. The boundary of

the plastron not visible. The gonadal ridge developed, Primordialigerm
cells fou_nd in the mesentery.

“Stage' Y16

Head was distinct from the body with a narrow neck. Indications
vof ‘two' digital : grooves. on.the-digisal .. .plate. .Carapace . clearly limited
~atound its periphery, Frontal:and: masillary -processes -joined. .. Mandible
‘was more!prominent.- The-lateral edge of the plastron ewident.as a distinct

bend atthe: wentrolateral aspect: of.the :body 'wall,..Emhryo. more turtle
‘like. - Stomach-ditterentiated.to form simple mucosa.and. muscular: mm
‘citculare., : '

Stage Y 20

Scales present on the edges of the flippers. Claw of the foreflipper
only show'stight ‘pigmenration. * ‘Scutes'on ‘the “earapace” pigmenited. The
central scutes darkest, the lateral scutes darker medially and higher
laterally. Marginal secutes«pale. Few out lines.son.sthe head indicated
scales, Light pigmentation™ abovethe eye, nhe eyelid .reaching the iris.
Frontonasal growz*obm—ermd : e

Stage Y 23

Pigmentation of the,carapace.increased, claws.dark with pigments.
Crests on the central and lateral scutes well marked. ~Corrugation started
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in the central and lateral laminae, crests present on the plastron Whog,!

tops are pigmented. Scales and plates evident on head. eyelids and limb} |
. . Lower jaw was open up to the occlusion point. Triangular mentonian plat;i

evident.

Stage Y 24

I

|
~ Basic hatchling pigmentation and morphology present in the;
. embryo. The head fully pigmented. The transverse fold of the plastrop i
was deep and thoracic scutes were folded under the abdominal scutes, The
inframarginal scutes formed a groove. The under surface of the limb 'r;;
paler than the upper surface. The central laminae forming a dorsal| |
keel. S S v 5 e e o r

StageY26 e TR e e

Hatching stage, the umbilical hernia was absent, its position was L
represented by a soft area in the plastron. The extra embryonic membrane (-
and transverse plastronal fold absent. Body straight. |

4.4, Hatching Success (under laboratory conditions) : The ‘batching E
success was highest at hot temperature (33+0.5°C). A total of 218 (72.6%) |
hatched out of 300 eggs incubated at different temperatures (Table 19), |
Out of these the percent of hatching was highest (81.4%) in hot and lowest

. (65.8%) at room temperature with-an intermediate number (70.6%) at cold |
temperature, After pipping some embryos did not crawl out of the shell
and had to be removed by piercing the shell. These embryos were found |
with large as yet unretracted yolksac, ' \ ~

| jz;I'aBl:e 1,9,"' 'k}alityc::_hin"g at dif‘ferqntl_ tempefatﬁre.fégime_s in L. olivaces

‘-.-,;Te’mperature of % Hatching
incubation © ‘Range ! Mean
3340.5°C  79.31—83.8 81.4
20—32°C 61.52—68.4 65.82

BL05C 7 646=765 707




ofa 2-day embryo is 2.0 mm,
- period. The first well-forme

~ incubation are significantly correlated with the

comparison to hot temperature,

b

It grows up to 56.5 mm during its incubation

d carapace is visible at the length of 6,0 mm.
The weight of the embryos from 16 day incubation up to hatching is 0,025

gm to 14.5 gm, respectively, The C-R length is positively correlated with
the weight of the embryos (r=0.46), The C.R length and days of
straight carapace length
and 0.93, respectively),

mbryos sig_nificantl_y in
The carapace length, weight and plastron

and weight of the embryos, respectively (r=0,99,
Cold temperature slowed the growth of the e

- length of the hatchlings at cold temperature were lower than those of the

‘hatchlings at hot temperature (Table 20).

Table 20. Morphometry of the Hatchlings hatched in Laboratory
Condition
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HOT F 33405 428402 180402 356402  34.540.24

COLD M 28+05 39,5404  14.43£0.3 330404  31.1740.6

Malformations : Four percent of the total eggs incubated
haemorrhaged. Islands of blood could be seen through the shell when these
eggs were candled. Two percent of the total embryos were found to be
abnoimal. A total of 10 embryos with a long neck and reduced carapace
suffered perinatal death, Head deformities with fully developed tail and
limb buds were also found in 2 embryo:, A typical number of scutes was
often observed. A rare hatchling was found with only four central scute
with an elevated carapace.
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Hatching aad hatchlings in nature : Hatchling olive ridleys,
other sea turtle genera, move the buried egg'chambgt to the Surfye,
en masse by periodic outbursts of group thrashing which results ip the
“caving in” of the sand from the top and sides bringing t.he egg chamber ¢
the top, This process may take frum 3 to 6 days depending upon the dep;
of the chamber and availability of oxygen. Hatchlings usually emerg,
above ground in several small batches,

Incubation period : The incubation period is about 50 to 60 day,
for the first batch of eggs laid around January to February. But the perigg
is shorter for the second batch of eggs because of the increase i
temperature.

In 1986, the thick mass nesting took place from first to 4th April,
The turtles started emerging from mass nesting area on 18th May and this

emergence continued upto 23rd May, The period of incubation was
4852 days,

In 1987, the mass nesting continued from 8 to 13 March and the
. mass emergence of the hatchlings took place from 24 to 30 April.. The
duration of incubation was approximately 48 days.

Time of Emsergence from the Nest : The hatchlings generally
emerge from of the nests during the night. Such activity starts at about
7 P.M. and continues till the next morning. In the areas close to the
waterline the emergence continues to a later period.

Migration to water : During the night 35% of the hatching enter
the rivermouth whereas the remaining 65% enter the sea. During the
morning hours it has been found that more than 90% of the hatchlings which
enter into small water reservoirs leave them ultimately and are found
heading towards the sea;

Hatching success : The data for 1936 and 1987 are presented in
Tables 21 and 23, In general, hatching success was greater in 1937 than in
1986, ”In 1987 the average hatching success of the mass nestlng area was
47.2%. This percent is certainly high in such adver<e conditions of the
mests due to sand deposition and inundation by sea water. Quite a
number of hatchlings died on their way out of the nests. They were found
with their heads up and flippers stretched pressing against the sand
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remperature during hatching was 35°C.

Table 22. Hatching record of L. olivacea, Gahirmatba beach, April/May 1y

- )
_g 8 o~ _‘g N kS
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3 ? g - é T|B| @ Y e ]
2 |1« |8 - s | S§| 28| ¢ §
< Y8 P g 8 sE | 88| =2 &
S|4 |25 |45 £|8[2¢8|ds|C | =
[ a8 |4 ~ il
5556 1 35,5 84§ =~ 15 = 12 11 754
55136 2 %50 105 33 -— 3 R 1 R T
57158 © 3 35,0 o2 S < . BN 10 80  35.25
s 4 35 51 3 21 = 26 100 5049
58/59 5 85.0 3 5 9 2 29 79 430
5060 6 36.0 5 %2 1. - 15. 111 47.74
62/63 7 35,5 30 14 20 3 30 106 - 283
64/65 8 35,5 R A3 - 3 ;. ,9_6 33.33
Total 418 114 120 13 160 825

Ay

Mortality : In 1986 the dead hatchlings found on the sand of the
nasting area were approximately 48,000‘ (4in each m?), This type of
mortality is due to several reasons,

: Mor‘taliw
= LT X T
Scorching Predation - Uncovering Uncovering of
Heat (60%) : of the nests nests by dog
(5%) , - bytide

$ and jackals etc,
(5%) (30%)

. hatchlings which emerge in the
morning get scorched by the sunlight and then move randomly on the
beach rather than entering the sea, Thege hatchlings die nltimately when
the sand gets hot, |
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G. Hatchling in L. olivacea

8. mass hatching b. hatchling crawling out of shell
¢. hatchling d. hatchling demonstrating juvenile frenzy
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Predation : The usyal

: predators are the
birds, dogs and jackals etc, crabs,

The tgrds pick up the hatchli
m inside th 1 :
ik gkt oelat ma nre b e the body through the umbilical region.

dogs and the jackals, O :
enter the sea, fishes i ; Ak Lnce the hatchlings
predators, s including sharks, dolphins and birds are the main

crows, kites, sea
ngs and take out

Uncovers 0 A ;
: ncovering of the .Nests by the tide: During the spring tide the
shr QHE curr: i caused a significant soil erosion of some of the portions of
the mass nesting area, Batches of dead hatchlings were found near the tide

e ,Th?se hatchlings had been washed away and deposited near the
high tide lines. ,

Table 23, Size of tne hatchlings of L. olivacea

Condition of Cafapace length  Carapace width ‘Plastron length
Incubation (N) in cm (mean) ~ in cm (mean) in cm (mean)
Nature (45) 3.7—4.4 (3.8) 2.9—3,9 (3.2) 2.9—3.8 (3.0)

Laboratory

Room (42) (27—32°C) 4.1~4,7 (4.3) ~ 3.3—3,9(3.4) 3.3—3.7 (3.1)
Cold (20) (28°C) 3.7—4.2 (4.0 3.1-3.6 (3.3) 2.9—3.3 (3.0)
Hot (31) (33°C) 4,1—4.6 (4.3) 3.5—3.8 (3.6) 3.3—3.8 (3.2)

-

4.5. S>x ratio under natural conditions

The sex ratio of L. olivacea under natural conditicns has been
studied since 1984. A total of 678 hatchlings have been sacrificed which
were produced from first mass nestirg (January-March) eggs, Oniy 19.32%
of females have been produced from the first mass nesting. Altogether
650 hatchlings were sacrificed from the second mass nesting (March-May)
eggs and 90.3% of females were produced from these eggs. Thus, it is
concluded that mostly males are produced during the first mass nesting
becauce of the low ambient temperature and mostly females are produced
during the second mass nesting due to the higher ambient temperature.
The compiled as well as data from random sampling during May, 1986 are
presented in Tables 24 and 25, respectively.
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Table 24. Sex ratio of L. olivacea hatchlings under natural conditionga
: Gahirmatha t

Vear  Nesting season No. of Sex
(dates) hatchlings Female (%) Male (%)

1084  2nd mass nesting 104 104 (100) 0 (0)

(11 March—28 April) ‘
11985  1st Mass nesting 104 45(43.26) 59 (56.7)
(18 Jan.—17 March) ' |
1986  2nd Mass nesting 93  78(94.0)  15(6.0)

(4 April—23 May)
1987  1st Mass nesting 524 68 (12'47), 456 (87.5)

(6 Jan.—6 March)
- 1987  2nd Mass nesting 418 . 411 (98.32) 7 (1.68)
- (10 March—23 May)
1980  1st Mass nesting 50 .18(36) 33 (64)

(17 Jan.—23 March)
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Table 25, Biometry and sexing of hatchlings ( May 1986 )
No.of CL CW PL  PW FF HF Sex Wt Yolk
obs. MM mm mm mm  mm mm gm Wt gm
=3 U 5T 0 "W/0 R0 1S £ BU 40
2 25 350 350 300 350 200 F 160 15
9 420 390 385 300 335 205 F 150 20
4 20 %0 350 305 350 220 F 160 15
5 410 5340 340 310 350 210 F 150 20
6 435 35 353 315 350 25 F 160 20
7 430 355 350 315 340 210 F 160 17
8 430 355 345 315 30 215 F 1,60 20
9 25 350 360 315 360 215 F 155 2.0
10 410 332 330 200 335 210 F 158 2.5
11 480 350 360 310 340 215 F 160 17
12 430 350 340 310 340 205 F 160 2.0
13 400 330 345 280 315 185 F 135 20
14 400 340 330 295 320 205 F 135 20
15 415 345 345 290 345 2.5 M 145 2.5
16 425 340 335 295 335 215 F 145 30
17 410 335 345 295 330 205 F 159 35
18 415 340 335 &BS 335 20 F 140 20
19 395 330 335 285 345 215 F 145 25
20 290 310 310 28.0: 820 : 2035 B 140 17
21 %5 300 310 275 300 200 F B33 13
22 990 2.5 325 225 335 205 -8 BOH .0
23 %05 315 320 280 330 205 F 150 17
24 4.0 %325 35 290 35 25 F 155 20
25 370 5310 315 270 325 200 F 140 1.5

CL : Carapace length, CW:

Carapace width, PL: Plastron length
PW : Plastron width, FF: Fore flipper, HF : Hind flipper



w v
5, GROWTH OF HATCHLINGS

Olive ridley hatchlings were raiced under “m"df""dizpd condition,
in the laboratory, The growth of these animals was studied uptgzz monthy
- Growth has been observed in terms of weight, length and width of each

hatchlings,

5.1, Growth wn wzight : Generally weight of the °l,i"e fidleY
hatchlings depends on the amount of food intake, number of co-inhabitant; |
and physical conditions, In crowding experiments it has beeq marke(
that the animals lose ‘weight, perhaps due to stress and strain, under
crowded conditions. Some of the hatchlings do not get enough food
in the presence of the dominant ones who eat more and often snatch away
‘the food from others, The weaker hatchlings lose weight and become prone
“to disease, ‘

In two sets of experiments it has been seen that the animals
“incubated in cold and room temperature increased in weight in paralle]
‘fashion, In the hot tempeaature groups growth was either faster or slower
than the corresponding groups of cold and room temperature as presented
in Table 26 and Figure 5,

It is also clear from Figure 5 that the exponential ( logarthimic )
_phase of growth starts around 10 months of age in each group.

It has been observed that the group B animals were increasing in
weight faster than the group A animals upto February, 1987, But later on
this pattern of growth in weight altered from March 1987 tili August, 1937,
This is due to death of scme of the larger cnesin proup B, Inany case,
irrespective of the temperature of irncubation (hot, room and cold) exponen-
tial growth was observed from ten months onwards.

5.2, Growth w Length and Width: After plotting age of the
hatchlings, carapace length in each group of two batches of animals; it has
been obsarved that the Group A animals increased in length equal to
that ot Group B upto February, 1987, But later on the Group A animals

-increased in size faster than that of Group B hatchlings. This increase in
length continued till July, 1987, Inany case as f r the length, the expo-

nential increase in carapace length started around ten months of age in
each group ( Table 27 and Figure 6 ).
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CHLINGS N GM _
5 & 8

5

WEIGHT OF THE HAT
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2

o———=a HOT GROUP-A.
o———= ROOM GROUP A
»———« COLD GROUP-A
o———o ROOM GROUP-B
&———a COLD GROUP-B
&———a COLD GROUP-B
——a COLD GROUP-8

AGE OF THE HATCHLINGS N MONTH

Fig. 5. Growth ( weight ) of L, olivacea hatchlings
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53, Food : A wide variety of fresh water fishes were given to the
hatchlings. But only shrimps and amall fishes were preferred and therefore,
were given to the animals. The food was given at the rate of 1/10th of the
body weight, once in a day, just after changing the water.

84, Change of scutellation during development Chnnaf of scut',
pattern occurs during development in the olive ridley hatchlings. This

change is either of fusion type or separation type. lrmDeCﬁ'VC of position
(i.e. anterior or posterior or center ) and type of scute ( viz. central ot
lateral ), changes start from an average age of 2 months. It has been seen
that in every group of the hatchlings ( e.g. cold, room and hot tempe.
rature ), the scutellation may change, Detailed account of this change is
described here, .

Inone cold incubated hatchling (code Cg Ca, Table 28) two cen.
tral scutes ‘fused reducing the number of central scutes from 7 to 6.

In one room temverature incubated hatchling (code Cg Rg) a central
scute was formed in the position 4", Another small circular central scute
was formed in the anterior most part of one incubated at hot temperature
(CiHi). Inanother hatchling ( CgR, Table 29), number 4 of the righe
lateral( RL )Yfused with no, 5 from the upper half side. In this animal the
two new laterals were formed from the last central., In another hatchling
(C3 C) the line separating the dth and 5th lateral gradually disappeared
leading to the fusion of the two into one,

Change of marginal scute was not found in any group of the
hatchlings.

5.5. Morphometrics and growth curves of embryos: Growth of
embryos was recorded based on measurements of weight, Total earapace
length (TCL, straight ), Crown.Rump length (C.R) and length of
the fore flippers and hind flippers of the embryos of both warm ( 33°C )
and cold (28°C) incubated eggs. They followed a more or less sigmoid
curve ( Figs, 8,9 and 10). The rate of change was slow at first, faster
during the middle of the incubation period slowing down before hatching
(stage29 ). The carapace of the cold incubated embrvos increased
markedly after the day 31 ( 19*Y) slowing down again after the day 42
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H. Eighteen month old hatchlings
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(20Y ). In warm temperature, the weight increased matkedly after 20 day
(10*Y), slowing down after 32 days (23'Y ) of development. [n cold
temperature, weight increased marked after 31 days (19'Y ) slowing dowy,
after 57 days (25 Y ).

However, for stage specific development, the profile for ¢,
lengths and TCL of the embryos of cold and warm incubated eggs Were
overlapping, indicating that if considered for specitic stages there iy
marked ditference between cold and warm incubated eggs ( Figs. 11,12 ),

80[
70t ' P
: WARM TEMP
gof iz Db -COLD TEMP /

i

w
(&)

CROWN-RUMP LENGTH (mm)
g 8§ 8

=

o

YNTEMA STAGES

Fig. 11. Growth (C-R) of L. olivacea embryo

As expected, when morphometrics of embryos developing at
different temperature regimes were considered for a specific period of
incubation, there was a marked difference. For example the ‘C-R lengths
of 16 day embryos of the same clutch at cold, room and warm temperatutes
were 9 mm, 9.5 mm and 11 mm, respectively whereas in 23 days the CR
length of the embryos of these three temperature regimes were 11.5 mm,
14.5 mm and 21 mm, respectively.
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Fig. 12. Growth ( Carapace ) of I, olivacea embryo

A positive correlation existed between total carapace length and
plastron length (r=0.63), crown.rump length ang total carapace length
(r=0.98), and total carapace length and weight (r=0.93). A positive
correlation (r=0.46) was obtained between crown-rump length and weight
(Fig. 13 . ' ~

During the garly_ stage of development up to 16 Y ( stage 21),
the rate of develbpment at warmer temperature (33°C) was about 2
times that at lower temperature (28°C). This decreased upto 21 Y (stage 30)

to L5 times, From 24 'Y (pr'eé‘en_t stage 35) onwards till hatching, the rate
i of development was the same, -
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Fig. 13, Correlation between weight and Cr length in L. olivacea embryo

5.6, Serum protein patterns of hatchlings : Studies on serum protein
patterns in young hatchlings of sea turtles have not yet been reported
though data concerning biochemical and physiological changes in reptiles
do exist (Bennet and Dawson, 1976; Dessauer. 1970). A quantitative assay
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of serum pParame
phorus and ph
olivaceq has been
100 ], was not
1984), 1¢ has bee

in reptiles
Serum prot

ters like total protein, total cholesterol, inntganic phos-
ospholipidphosphorus in young temale hatchlings of L.
studied where a serum protein amount of 4,310,026 gm/
ed for 813 day old hatchlings (Mohanty.Hejmadi et aly
n reported that proteins make up about 5% of blood plasma
(Dessnuer. 1970). In this study, an attempt was made to note the
€In patterns of young hatchlings of L. olivacea.

Bands showing mobhilities in the range of 0.92 to 0.94 were desig-
albumin on the basis reported by Mohanty-Hejmadi, 1970.
the same method, bands showing mobilities in the range of 0.53
= Tt were a .globulins, those showing mobilities of O.14 to 0.28 were
B 'glOb-ullns and  bands with mobilities of 0.06 to 0.09 were ¥ -globulins.

vantitative differences as judged by intensity of staining and band-width
were observed in individual gels.

natEd as
Following

In the 14.day old hatchling all 7 protein bands were observed; one
band having mobility 0.94 was noticed. There were 3 a-globulin
band.s having mobilities, 0.57, 0,70 and 0,74, Two bands of f -globulins with
mOI?llities of 0.20 and 0.28 and one Y -globulins band of 0.08 mobility were
noticed. The a -glohulin bands having mobilities 0.70 and 0.74 were denser
than the albumin band. The band-width of a B -globulin band having a
mobility of 028 was greater than that of the other bands followed by
008 of the¥ .globulin band. This is indicative of a high concentration

of th‘? two globulin fractions and a low concentration of the albumin
protein in the serum.

albumin

In the 18-day old hatchlings, five protein bands occured. Out of
these, one was an alhumin band having mobility 0,92, two «-globulin
bands with mobilities 0.54 and 0.78. a B -globulin band of mobility 0.18 and
a” -globulin band having mobility 0.06. Here the band-width of the
« -globulin (mobility, 0.54) was greater than that of all the other bands.

In the 24-day old animals, six protein bands were observed. One
albumin band having mobility 0.93 occured along with two « -globulins
having mobilities 0.53 and 0.75, two B -globulin bands of mobilities 0.14
and 0.21 and a single ¥ -globulin band of mobility 0.09. The band-width of
the « -globulin (mobility, 0.53) was greater than that of the other five
bands (Fig. 14).
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6. DEVELOPMENT AL DEFECTS

little attention

Abnorm iles bas received
al development of rept turtles, the

(Ewert, 1979), However, it has been reported that in marine.
frequency of occurance of abnormal embryos and hatchlingsis very low.
Me Ghee (1979) has reported 0.6% and Blanck and Sawyer (1981) hav;
reported 19, defect during embryonic development in the loggerhea
Carettq caretta, The common malformation is the variation in scale pal'tterns
(Can-,- 1952; Hughes, 1970), Other malformations include dispfOPOftl?nate
8rowth of limbs, crumpled neck with reduced carapace, depigmentation of
€v€» malocclusion of jaws and deformation of head. Although, several
workers (Crastz, 1982; Mc Coy, 1983; Mohanty-Hejmadi et al, 1985) have

described the development of the olive ridley L. olivacca, no neports are
available on the frequency or nature of malformations for this spec:esi
severa

ng the study of embryology and development of L. olivacea,
malformations were observed which are reported here.

During candling, a total of 78 eggs showed haemorrhage. About
1% of the haemorrhaged eggs revived but the rest of the embryos died
within two to four weeks of incubation. Although most of the hatchlings
had 6 to 7 central scutes, 5% of the hatchlings had only 5 central scutes.
One hatchling (0.33%) had only four central scutes with an elevated

Carapace giving it a hunch-back appearance.

. Five embryos (0.9%) which died before stage 22Y (Yntema) had
disproportionate forelimbs, Two of these had a long right forelimb with
unusual digitation and a paddle-shaped left forelimb. Two embryos
(0.39%) which died at stage 16 Y had depigmented eyes. Interestingly
enough, five embryos were found dead before three weeks of incubation
without any distinct cephalisation out of which two had well developed
tail processes. Seventeen embryos (3.4%) which died pre-natally had a
long, wide crumpled neck with reduced carapace. By stages 20-22 Y under
normal circumstances, the pigmentation of lateral laminae precedes that
of marginal laminae, however, during the present study, some embryos
developed pigmentation in the reverse order. No difference was observed
in the percentage of abnomal development in the three temperature
regimes.
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As reported in the introduction, the percent of abnormalit,
reported in the sea turtles is very low. In the present study, 58y
abnormality was observed which is higher than that for the loggerhesq
(Mc Ghee, 1979; Blanck and Sawyer, 1981). The incubation temperaty,
does not affect the frequency of malformation,

Table—30 Frequency and nature of malformation in L. olivacea

MALFORMATION
Year Condition Eggs Haemo- Limb Eye - Crumpl Head % of
of Incu- rrhaged Defor- Defor- ing of Defor- Malfor.

Incubation bated Eggs mities mities. Neck  mities mation
N (N N N (N (N)

1984 HOT 58 16 2 - 3 2 120

1984 COLD 98 10 — 1 4 -

1984 - ROOM. 80 5 e U e 2 1

1985 HOT 70 15 :1 e 1 -

| 1985 COL‘D 110 . 14 - ) Bl 1

105> ROOM 87 5 18-t 0B ! 4 1
{(N) = Number
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7 BEHAVIOUR OF THE HATCHLINGS

Under laboratory conditions, behaviour of the hatchlings was

observed under the following categories :

(a) Response to food
(b) Response to change of water

(© RESDonse to materials other than food

(@) Responge to food : After the external yolk sac gets completely
ab_SOrbEd, the hatchlings take around 4-6 days to feed by themselves. They
€Pt any food during this time. In fact, they reject food even if
they are force-fed before 4.6 days. The hatchlings try to catch the food
Al th.e bottom by their beaks taking a slight backward and then forward
dive in the water. During the first few days (15.-20), the aim in catching

food is not accurate in the first attempt. But later on, it is gradually
perfected,

(b) Response to change of water: If food is given just after changing
then hatchlings get conditioned to feeding. Therefore, a few days
later, after water is changed, they “ beg ™ for food by beating their flippers
and moving towards any person passingby or standingby. Afrer 2.3
months, the juveniles start responding to food outside the water. When a
Diece of fish food is hung 1-2 nches above the water surface, the juveniles
try to jump at it with their beaks open, beating their fore flippers and
lifting the front part of the body.

. water,

(c) Responsa to matersals other than food : When instead of food
any thing else like pieces of paper, wood etc. are given, they also behave
similarly, But after they bite the materials 2.3 times, they turn away and
do not attempt to feed any more.

Biting one another occurs when food is insufficient or under
crowde1 conditions. Otherwise, thisis a very rare phenomenon among them.
But in one or two cases, it has been observed that certain hatchlings are
comparatively more aggressive. They dominate over their co-inhabitants
and take more food and therefore, grow remarkably. This behaviour is
checked only by isolating the animals from the rest of the population.
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8, DISFASES AND MORTALITY

8.1, Disrases in laboratory reared turtles : Since 1983, thic lahgy,.
vory has been conducting ses turtle recearch. Olive ridley sea tury,,
designated as 2n endangered species, are raised in captivity,

In nature, olive ridley hatchlings are high!y vulnerable to mort,,
liry, primarily through predation. Rearing them in the laboratory wa;
undertaken, so that experience could be gained for future application ¢,
the endangered ridleys,

In Februsry, 198 the first batches of eges were callected from
Gahirmatha. Afrer hatching, they ware reared in the laboratory with
sea-water and fish food was supplied to them. They were kept in plastic
tubs, the diameter ranging from 12 to 20" depending upon the population
size. The second batches were collected during April and the hatchlings
were maintained accordingly, Hatchlings from bot, cold and room tempe.
rature incubation were also obtained. |

During May-June which is the peak of summer, a good number of
hatchlings had died during the previous years due to unknown reasons. It
was thought that temperature played the main role. This type of mortality
with no symptoms was probably equivalent to *“ Sudden batchling death
(SHD) Syndrome reported in Loggerhead sea turtles (Clary and Leong,
1985), But in 1986, there was intermittent rain during the summer and no
such mass death was noted. Ip 1987 however, mass death occured again.

Other commonly reccurring diseases are skin lesions, eyelid
infections, emaciation which have also been reported in case of Loggerhead
sea-turtles (Leong, 1979).

In skin lesions, the causative agent is not known yet, The lesion
appears as a pin-head first on the neck region. Then it enlarges and afiects
the neck (skin folds) dorsally and laterally in many places. The affected
skin looks white and crusty. After 3.5 days, the turtles stop feeding, float
with little limb movement and here-after emaciation starts. Then it dies
within 5 days, if not treated,

When Gentian violet was tried on the lesions, the next day it shed
the crust exposing the delicate dermis underneath. Coatinunus treatment,
however, did ot save them from death or make them take food.




: ; feeding
Nevertheless, there were no further lesions on the skin. Force-f
Was tried on these turtles but they refused the food.

: : ure the
: An anti-fungal ointment was also tried. It did not seem ttte) ;as e
diseage though there was no further lesions. Thé mortality ra

Same as i the case of untreated individuals.

. Terramycin injections (0.01.0.02 ml) daily provgd to be fru:}:ful
SInCe after mych infection, turtles accepted food which sa'.ve.d sy
trom becoming emaciated, This cheeked mortality WIthIf’ i
month, There was no record of full recovery of the hatc'h!mgs &
terms of the lesions but they were active and feeding until sacnf.lced 'fOT
Cytologica] experiments. The controls receiving no terramycin died
earlier, Emaciation is fatal as has been noticed in Atlantic ridleys
(Leoug’ 1979). ‘

Biting injuries mainly at the angle of body and flippers are not
Unusual. Gentian violet application cures it. But in one case (3 months old)
2 pin head.-ljke bite in the left cheek increased in size and bef:a}me

Smm in diameter within 15 days. It was treated with rectified
spirit and KMnOy washings. For 22 days it grew like a malignant one.
Gentian viglet cyred it completely within 23 days of daily treatment.
During the disease, the turtle was very active and did not lose weight,
Ome times (in only two turtles), there is eye-infection which
appears as a white mass on the eyeball closely attached to it. When
scratched by a forceps or blunt scalpel it is detached and comes off with
difficulty., These turtles never feed. So naturally, the condition becomes
fatal. Force-feeding is not successful, This eye-diaease occurs more
frequently if the turtles are kept in fresh water or artificial sea water.

Out of two 4-month old hatchlings growing rapidly, one suddenly
stopped feeding and died. The cause was unknown, Autopsy showed that
the intestines were solid when touched, Probably, this was due to consti-
pation as reported in Loggerhead turtles (Leong, 1979), Laboratory work
indicated that the primary requirements for disease treatment and control
were clean water and isolation of sick turtles.

Only in the second batch of hatchlings (eggs collected during
April), skin lesions were marked. The first such lesions appeared in
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the hot group, theninroom temperature group and lastly in the cold
temperature ones. This indicates that at a particular age they may be
prone to certain microbial agents or that after being kept for a certain

period under laboratory conditions, they are being infected.

8.2. Mortality of adults in nature: Around 100 carcasses were |
found from Satbhaya Ekakula Nasi along a stretch of 20 kms., killed during
the mating season from November to December, 1986. Further, during the |
period from 2Cth January to 20th February considerable number of
dead turtles were found in the beach. Specifically during the new moon |
time a large number of dead turtles could be seen floating in the ses, |
Within a day or two they were thrown on the sea beach. On 8th and 9th
February, around 250 carcasses were found on the beach. Out of these, |
most were females, Most of these were found with pieces of net on their |
fore flippers and the head. In some, the carapace was broken. Obviously
these animals were caught and killed during fishing. Interestingly enough |
during the period when the coast guard ships “Kittur Chenma”, and “Rama
Devi’’ and the Forest Department trawler ‘“Bahal” were patrolling the
coast, there were no dead turtles. It is after the patrolling boats went away
that considerable number of trawlers (upto 30 at one time) and fishing
boats were seen and the dead turtles were found indicating that the mass
death during this period was not due to natural causes but due to fishing

activity in the area.

Cumulative figures for mortality from 1986 to 1989 are presented
in table 30. ' |

Table 20. Cumulative account of dead turtles

Vear 2 it 3 ¥ odsotal
1986 285 .98 283
g7, v we | Bl6 .
1988 1450 246 - 1696

1989 430 gg i o geg
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9 .
* PARASITES AND COMMENSALS

pesting in March, 1987;

Do ; 4 the mass
uring the field studies on th carapace and body

sals and ectoparasites were collected from the .

Of nesting turtles (Nzo:\::\:y.tﬂeimadi ot al., 1080), It in intestering to n?te
that there Was no trace of any commensal or cct()D“f“{‘it"’ on the m:,ti]”l(: y
PArt of the carapace probably because this area is continuously rubbed by
the tore-flippers of the turtles while swimming in the sed. Mose Wess

tound on the posterior part of the carapaces

Com men

collected which includes five

The following is a list of animals
thropoda.

from the phylum Coclenterata, one each from Porifera and Ar
he classitication has been done as far as possible.

1. Phylum : Coelenterata
Class : Hydrozoa
Order : Hydroidae
Genus  : Bougamvwillia

2.3,&4, Phylum : Coelenterata
Class : Anthozoa
Sub.class : Zoantharia (Hexacorallia)
Order : Actiniaria
Genus  ; Metridium
Genus  : Adamsia ‘
Genus  : Unknown (Yet to be identified)

5. Phylum : Coelenterata
Class : Anthozoa
Sub-class : Alcyonaria
Order : Stolonifera
Genus : Unidentified

6. Phylum : Porifera
Class : Demospongia
Sub.class : Monaxonida
Order : Halichondrina

Genus  : Unidentified
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7. Phylum @ Arthropoda
Class : Crustacen
Order  : Thoracica
Genun 1 Balanus

In response to our publication (Mohanty-Hejmadi, et al,, 1989,
Dr. J. C. den Hartog, Curator of Coelenterata RMNH, Leiden; wrote ¢,
say that he has doubts about the identification of Metridium an it is noy
known to occur in the Indian ocean, We have sent the materials to hiy
for examination, If our identification is correct this is the first clye
regarding the migration patterns of this population. 1In other words, these
turtles spend considerble time away from the Indian ocean.



J. Commensals on the posterior part of carapace of L. olivacea



EPILOGUE

Ubto the early 1970's, our knowledge on the sea turtles that
be coasts of Ind;a. remained limited. However, the endangered
Status of the sea turtles, led to a spurt of activities and therefore, we have
a".:c_ess to considerable data on the activities of the sca turtles when th‘cv
Vl.rlt their nesting grounds. Unfortunately, our knowledge of the hnbltfh
Migratory Patterns and activity of the turtles as well as hatchlings; is

Visited ¢

Deglia: "
i eligihle. 1, addition to the present study, there has been some other
n " '

Df)ftant work and it is proper that they are discussed briefly here to
Amiliarjse

workers in this field to the state of the art.

One of the most important work which gives an insight to the
ade activities in Orissa is by Biswas (1982) who carried out surveys
rissan coast in the 1970’s. He reported that the most common
COmmercially important turtle occurring in the Bay af Bengal is Fhe
Ive ridley I, olivacea which is one of the most exploited turtles during
e breeding and nesting season from November to March. He reported
folfr major nesting grounds for the Olive ridley namely, the Brahmani and
altarani river deltas, Puri-Balukhanda, Konarka-Chandrabhaga and
Ch.andibuf-Burabalanga estuary. The sea facing delta of Brahmani and
Baitaranj in Cuttack district includes Gahirmatha and Satbhaya nesting
Rrounds, Gahirmatha, at the mouth of Dhamara river where it opens into
the seq, remains one of the most important nesting grounds till today.

turtle ¢,
In the O
and

The Puri-Balukhand used to be the most important turtle fishing
centre in Orissan oast, Biswas (1982) has reported that the local consumps
tion was negligible however, turtles were shipped to Calcutta market
regularly from Puri railway station. Anv one visiting Puri, could not miss
the turtles being carried upside down on trawlev rickshaws towards the
railway station. What ic interesting is that the address to which they
were heing shipped (to Calcutta ofcourse), were written on their nlastron.
Biswas reports that a toral of 6190 turtles were despatched from Puri and
a total of 149 from the nearhv .Malatipatpur railway stations during
November 1974 to January 1975. At present due to protectior of these
turtles, there is no official trade in these turtles. Sporadic nesting does
continue in the Puri-Balukhand area.

Biswas (1982) also reports that turtles from Vitorkanika
(Bhitarkanika) sanctuary used to be brought to Chandbali by boat and then
on to Bhadrak railway station from where it used to be shipped to
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efgs collected from Bhitarkanika
According to Dash and Koy
1975 when Bhitarkaniks
of Rs. 15/« per boat

Caleutta, In addition, boat Toads of turtle
area used to be shipped to Caleutta market.
(1087), the collection of egds continued upto April,
area was declared as a sanctuary; by paying a revenue
load containing 35,000 to 1,00,000 egds.

In 1974, Government of Orissa set u
station in Gahirmatha. Dash and Kar (1990) have co
collected on different parameters from 1974 to 1983. We s
in this area from 1984 and the data is complied in the present mqnoﬂraph.
During this period several workers have also carried out perIleC Studlgs
in this area out of which mention should be made of Dr, Silas .and his
group from Central Marine Fisheries Research Institute, Coch.m who
conducted a very timely workshop on sea turtle conservation in 1984

(Silas, 1984).

Coming to the present status, although trade in turtle and eggs
are not there any more, considerable number of turtles are dying due to
fishing activities in this area. Even then, if one considers the number of
nesting turtles from year to year, it is reasonable to say that the popula-
tion pesting in Gahirmatha has not been adversely affected by these
activities. However, one of the major concern for the population is the
drastic geographical change in the main nesting area the NASI end of
Gahirmatha which is now cut otf from the main-land. This area is extre-
mely prone to cyclonic storms and inundation. This means considerable
damage to eggs and hatchlings. It is necessary to assay these aspects now
so that alternative arrangements can be made for mass transfer and incuba-

tion of eggsin appropriate places.

p a modest Turtle research
mpiled the data
tarted our work

A modest Turtle Research Station has been set up at NUANAI
near Puri by the Forest Department, Government of Orissa, Here turtles
are growing in captivity and drawing a large number of public. Hopefuliy,
this can develop into a full-fledged Turtle farm atleast to raise the consci-
ousness among common people regarding the plight of the endangered sea

turtles.

Last but not the least, we have no idea about the migratory habits
of this pooulation. As pointed out by Frazier (1987), one of the mysteries is
the source of these countless number of ridleys and to quote him “only
detailed and long-term studies will provide the answer”. [ personally feel
that satellite-tagging is necessary to solve the mystry for once and all.
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