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ABSTRACT

Studies on rearing, feeding habits, food preferences and growth-rate of the ridley-turtle, Lepidochelys
olivacea olivacea along the west coast of Thailand were reported and the effect on growtherate of severat
types of meat-and vegetable-diet were measured in holding oxperiments in the laboratory. Their breeding
patterns in Thai waters are recorded. The recent depletion of turtle populations in this area, its possible

causes and remedies are discussed,

1. INTRODUCTION

Five species of sea turtles belonging to
two families, Cheloniidae and Dermochelydidae
have been recorded from waters around Thailand
(Taylor, 1970). The family Cheloniidae consists
of four recognized genera, each comprising one
single species: Green turtle, Chelonia mydas japo-
mica Thunberg, 1787 (Tao-Ta-Nu in Thai); hawks-
bill turtle, Eretmochelys imbricata bissa Riippeil,
1835 (Tao-Kra in Thai); loggerhead turtle, Caretra
caretta gigas Deraniyagala, 1933 (Tuo-Ya in
Thai); and ridley turtle, Lepidochelys olivacen
olivacea Eschscholtz, 1829 (Tgo-Ya in Thai).
The family Dermochelydidac has only one single

genus with ofie single species: Leatherback turtle,

Dermachelys coviacea sehlegeli Garman, 1884 (Tao

Juang ot Tao-ma-fuang in Thai) This is the iargest
of the five spec}es.

The green turtle and the hawksbill turtle are
common in the Gulf of Thailand in varying
degrees of abundance. For example, they occur
in a ratio of 4:1 at Kram Island and 5:3 at Kra
Island (Penyapol, 1957), The loggerhead turtle
is the only other species of sea turtie recorded
from this area. All five §pecies of turtles occur
along the Indian Ocean Coast of Thailand.
Of these, the hawksbill and loggerhead turtles
have became rare in recent times, while the other

three species are still more common,



The peak egg-laying season for sea turtles is
found to differ from area to area, and the con-
dition of the sea may have some influence in
determining this, Currents seem to apparently
play a significant role in fransporting sea turtles
to the general vicinity of the nesting beach in
Costa Rica (Richard and Hughes, 1972), The
green and hawksbill turtles lay eggs throughout
the year in the Guif of Thailand as has been
reported already for Sarawak (Penyapol, loc. ¢it.).
However, in Phuket ayea along the west goast of
Thailand (the area of present investigation),
egg-laying was found to be maximum during
Qctober to April for the leatherback turtles and
from Qctober to February for the other four
species, while only stray cases are reported during
the other months,

Suvatti (1950) recorded that the maximum
carapace length of the egg-laying loggerhead
turtles was about 105 cm. The carapace length
of egg-laying green turtles ranges from 75 to
105 om, and of hawksbill turtles from 55 to
about 90 cm. (Penyapol, loc. cir). Kaewnugool
(1969) reported that the total length of the
largest egg-laying leatherback turtle was about
228 em, ‘

Petpaidit (1950), Penyapol f{loc. cit.} and
others studied the egg-laying process of turtles
in Thai waters, A turtle may lay eggs several
times during a season at intervals of approximately
2 weeks. There is a record of three nestings in one
season by a loggerhead turtle, However, it would
appear that a green turtle might not necessarily
nest every year, but returns to the same place
again for nesting (Caldwell, 1960), Carr and
Carr (1970), after 15 years of tagging studies,
recarded 447 remigration returns of the green
turtle at Costa Rica; female turtles returned to
nest every 2 years and some every 3 years, the
latter being the more frequent cycle. Longer
absences of up-to 9 years were also recorded.
In Sarawak, most of the green turtles tagged
were found not to return to the same beach to
lay eggs until at least the fourth year after tagging
(Harrisson, 1956). ’

2,

‘beyond the high water line,

Egg-laying normally takes place during
the night, but the turtle occasionally lays her eggs
during the daytime also. During this process,
the ovigerous female emerges from the sea during
high tide on a quist and undisturbed beach and
selects a suitable place for her nest, usually just
Here, she digs a
hole in about 15 minutes using her hind limbs. If
the wall collapses owing to dryness of the sand,
she selects another place nearby and tests the
sand, [f this also fails, the turtle returns to the
.y . ;

The completed nest hole is about 25 te
35 om. wide and 60 to 80 cm, deep. The oviduct
is protruded into the nest and at the same time
a small amount of mucus is discharged into the
bottam of the hole, when the egg-laying begins.
The eggs are cjected in batches of 2-5 and the
egg-laying is completed in about 25 minutes,
The total number of eggs laid depends upon the
age of the turtle and may usually range from
704130, After the egg-laving is complete, the
oviduct is retracted and the nest is then covered
with sand, again using the hind limbs as flippers.
The sand is compacted by using the chest as a
weight and finaily it flips dry sand from the sides
on top of the nest, this time using the fore limbs
to cover the tell-tale moist patch, The completely
exhausted female returns to the sea immediately
after. ’

The largest eggs are laid by the leatherback
turtle, they are of the size of a billiard ball (about
5-5.5 em. . diameter), while the eggs of the other
four species are approximately the size of a
table-tennis ball (about 3.8-4.8 cm. diameter).

The mucous secretion might be a kind of
protective coating to prevent excessive loss of
moisture during incubation in the sand. However,
if the nest is flooded during this period, all the
eggs will not hatch,

The duration of incubation and embryonic
development varies among the species and depends



also upon the heat of the sun at each locality,
At Kra Island, the eggs of hawksbill and green
turtles hatch in about 45 to 50 days (Penyapol
loc. cit.). ‘ :
require 65-70 days for hatching, and all the other
species hatch in about 50-60 days. The eggs
lie in -many layers in the nest and the sun’s rays
heat the upper layers more intensely than the
‘lower ones, whereby there is a time lapse of 24
to 48 hours between the hatching of the first and
the last eggs in a nest. At Kram Island, at least

90% of the eggs in each nest were found to have
hatched (Penyapol, loc. ¢it.), while at Phukat,
the hatching rate was only 75-809 per nest,

The baby turtles are at first very weak and

remain in the nest for 2-3 days after hatching,

after which they climb out and head straight for
the sea. The young turtles remain in the open
sea wntil they are about a year old, This period
is known as “the lost year"”, when most of them
are eaten by predators, such as birds, sharks and
other carnivorous fishes. It has been estimated
that only one percent survive to return to shallow
waters at the beginning of the second year
(Anonym., 1972),

Sea turtles constitute a popular source of

seafood in some coastal provinces of Thailand,
particularly along the west and east coasts of
southern Thailand, and the east coast of the Guif
of Thailand as well as in Bangkok. The eggs,
called kai-ja-la-met or kai-tao-thgle in Thailand
(kai means eggs; rqo-thale weans sea turtle;
the word ja-/g-met in old Thai usage means all sea
turtles), Sea turtle eggs normally cost four to
five times move than the poultry eggs in the
market. A generally decreasing trend in their
availability has been noticed in recent times,
while the demand is notably increasing. Up
to 1947, there were no laws or regulations con-
trolling the collection of sea turtles and their eggs
in Thai waters, this resulted in & noticeable decline
in the sea turtle population, The Fisheries Act
of B.E. 2490 was therefore proclaimed by the
Government in April, 1947, as a conservational
measure. According to this law, killing of sea

At Phuket, the leatherback turtles
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- turtles is forbidden, egg-collection along certain

(but not all) beaches requires a vearly licence
issued to concessionaires who have to hatch a
definite number of eggs on a percentage basis and
release the baby turtles into the sea. These
duties are supervised by the provincial fisheries
officers,  The regulations at present do not cover
the leatherback turtle. Each beuach is leased to
one licencee, and the eggs of all sea turtles nesting
on that beach are hatched on the same beach.
In 1965, such “hatcheries” existed in 4 coastal
provinces in the Gulf of Thailand and in 3 along
the west coast.  These hatcheries released a total
of 21,350 hatchlings of green turtle and 2525
of hawksbill turtles during that vear (Lekagul,
1965), Such hatcheries were reported from only
three provinces during the last nesting season:
Pattani along the west coast of the Gulf of
Thailand and, Phangnga and Phuket along the
Andaman sea coast. In Pattani province, sea
turtles nested on 7 beaches and each licencee
released 200 hatchlings of green turtles and 50
of hawksbill turtles: A total of 3,200 releases
were made from Phuket province and 7,800 from
Phangnga during this season (data on species
basis are not available for these two provinces).
An average of approximately 11,000 hatchlings
(all species put together) have been released yearly
during the tast 8 years for the whole of Thailand,
This clearly shows a marked decline in the number
of total nestings during the period after 1965,
The decline may be attrituted to the rapid devclop~
ment of commercial trawling operations in the
Gulf of Thailand and along the west coast during
this decade. 'The sea turtles migrating to shallo-
wer areas for nesting are easily caught in the
nets during trawling operations where they get
entangled and killed, It is worth mentioning
here that bottom trawling operations were
started and rapidly cxpanded only after 1963,

Release of hatchlings: by artificial means
might be an efficient method to replenish the
diminishing natural populations of sea turtles in
nature. In 1961, 20,000-30,000 baby green turtles
were dropped in to the Caribbean Sea by seaplanes
to replenish the rapidly decreasing populations

3



there, for:sea- turtles form the main source of
meat for the natives of that area (dnonym., 1962).

A preliminary study of the distribution,
breeding and embryological development of the
green and hawksbill turtles in the Guif of Thaitand
‘was made by Penydpol (1957). Hendrickson
(1957) observed the reproductive patterns, early
development, growth rate, migrations, and nesting
returns of the Malayan and Sarawak populations
of green turtle. Carr, Hirth and Ogren (1966)
reported on the ecology and migration patterns
of hawksbill turtles in the Caribbean Sea.

Our knowledge of many aspects of the
biology of several species of sea turtles is very
limited, and nothing is known of their feeding
habits, food preferences and the effect of these on
growth-iate, For example, we know next to
nothing on the biology of ridley turtle, Lepido-
chelys olivacea olivacea. To versedy this situation,
a detailed programme to study the biology of the

ridley turtle in- captivity was initiated by the
Department of Fisheries of Thailand at Phuket
Marine Biological Center in 1972, The main
objectives of . this programme were fo study the
food preferences of this species and their effects
on growth-rate in captivity, when fed with
different types of food, both separately and in
proportional mixtures. It is hoped that an

increase in our knowledge of the biology of this.

species may help us to approach the complex
problem of its conservation in nature more
objectively and to explore the feasibility of
setting up a sea turtle farm in Thailand in the
near future,

II. MATERIALS AND METHODS

{a} REARING

Hatchlings of the ridiey turtle used in thess
experiments were procured {rom one of the
concessionaires in Phuket Province on February
2, 1972 and January 25, 1973, In each instance,
the baby turtles were transported to the laboratory
on the second day after hatching, Few prelimi-
nary experiments on artificial rearing were carried
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out during-the first year, in which 100 ‘baby
turtles were raised in 200 » 100 x 80 cm, size,
polyethylene aquaria and fed dally with small
cut pieces of fish for six months. Forty strong
turtles from this batch were used for growth
studies. In 1973, 96 healthy hatchlings were
directly used for the experiments without preli-
minary keeping.

Two types of saltwater aquaria were used
in these studies: Cylindrical glass aquaria of
10 and 20 litre capacities and rectangular glass
aquaria of 30 and 70 litre capacities. In addition,
much larger cement tanks of about 2 cubic meter:
capacity were used for holding adult turtles for
experiments not reported here. In all instances,
only one turtle was kept in each aquarium,
The seawater in the experimental aquaria and
tanks was changed once a day to remove leftover
food, The physml and chemical conditions of
the seawater in the aquaria and their hourly
changes are shown in Table 1.

(b) FEEDING EXPERIMENTS

Live plankton, sigae and several types
of plants and meats were used as food for the
feeding experiments as follows: .

1. Live plankton: Fresh samples of planktén
were collected every day from the pierhead in
front of the Center using a small plankton net
of 55 p mesh size. This was used-only to feed -
new hatchlings.

2, Algae: Green alga, Enteromorpha intesti-
nalis (L.) yLink growing in the seawater outlet

- channel behind the laboratory were used, *

3. Plants: The shore plant, Ipomoea
pes-caprae (1) growing at the beach around the
Center compound and the turtle grass, Thalassia
testudinum {(Banks ex Kbnig) growing at depths
of approximately 2 meters near the low-water
mark in Makam Bay and Chalong Bay were used,

4. Marine meat: Four types of matine meat,

alt prosured from the local market, were used for

fcedmg
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Table 1. Physical and chemacal condmons ef seawater m the aquana

sty r——: - PeSlamsicantientnspimes

Sahmty ‘,’{,‘3 D:ssolvcd 03 mi/i - pH

‘ o - ‘Average - Range = Average  Range - Average Range
 Running seawater in aquaria 3200 32163117 398 4.71-2.84. 8.16 8.208.11

~ Stagnant seawater ixi aquaria with food , IR 1 o
(at the beginning of the experiment) 32,38 32.75-32.14 2,60 2.72.249 1761 '7.69-7.51”-‘

2

(@t the gnd of Ist, ow) - - 206 209196 - -
(at the _endf‘Qond.”hoﬁr) N S L 157154 S
. (at the eﬁd"of 3rd. hour) . 1.15 l'.26.1,v04: . .
.  (at the ond o‘f{!th, hour) - - om 088065 -
B ., "‘k/(atthc"end of 5th, hour) - e 033041-024 - e
. (at thc end of 6th. hour) ” 32.34 '32.72-32.165 001  002-0 758 .. 7.68-1,46
(at the end of 12th. hour) 200 230203 0 00 748 76973
o the end of 24 hours) 3206 243150 0 00 738 749732
a. Oysters'(astrea épp. JH o » "In all ;fecding experiments, c;xéépt where
b. Cockles (Anadara sp.); - otherwise stated, the weight of each type of food

¢, Small shrimps (Metapenaeopsis sp.}; and  given was ten percent of the average méght of
- d. Trash fish (mixture of small fish of no the cxpenmemal turtles,
",economic value). .

No experiments on feeding were conducted (c ) GROWTH INCREMENT STUDIES
using live animals as food, The plants were cut

into small pieces of not larger than § mm. and All specimens used in these experiments -
the meat was chopped into small bits to feed  were weighed every week and the length increment
newly-hatched turtles. Three-to-six months-old  was recorded every month. Carapace length,
baby turtles were fed with cut food particles of  measured in a longitudinal straight line along
not larger than 10 mm. size, while older turtles  the centre of the back with the help of vernier
were fed with larger food pieces (up to 30 mm.  calipers, was taken as the standard unit of length
size). The animals were fed regularly everyday  and only this measurement is discussed in this
at 9.00 AM, and the quantity of food left over paper. The general trend in the weight and length

removed at 3.00 p.m. ‘ increments between the various measurements
The food fed and the quantity left over were . is taken as an index of growth in the dnscussjon

- weighed to.an accuracy of 0.1 g, ‘ part of this paper.
o 5



'(d) EXPERIMENTS.ON FOOD SELECTION-

In this experiment, the turtles were fed on a
mixed diet consisting of the various food. items
mentioned in (b) 4., except live plankton and
cockles, and the food: selection was studied,
Two batches of turtles of different age-groups, the
first consisting of new hatchlings and the second
of one-year-old turtles, were used in these
~experiments, Feeding and measurements were
carried out in the same manner as mentioned in
fb) and {c). These zxpenmcnts were started on
February 23, 1973 and aoacluded on July 30
1973

‘(e) EXPERIMENTS ON THE EFFECT OF DIET ON
GROWTH INCREMENT

Four types of experiments were conducted
to study the effect of various types of diet on
growth rate of turtles of 3 different age-groups,

In the first experiments, each batch of turtles
‘was exclusively fed on one type ‘of food only and
the growth increment measured. Forty new
hatchlings were used in this experiment. They
were grouped into four batches, These batches
were daily fed separately with fishes, shrimps,
oysters or mixed meats (a combination of these
meats) respectively, the mode of feeding other-
wise remaining the same, This experiment was
conducted over a period of 6 months beginning
from January 26, 1973,

The same gxpcr:mcm was repeated on
another batch of 40 specimens of 6 month-old
turtles. These were subdivided into § batches
and were daily fed separately with fishes, shrimps,
cockles, squids or mixed meats (a combination
of these meats) each batch getting only one
type of food as in the previous case, The
experiment started on August 20, 1972 and was
concluded on December 15, 1972, a period of
four months,

In the third experiment, four one-year-old

turtles were fed exclusively on a fish diet, but

the quantity of food varied for each one, cach
turtle getting an amount of food equal to 10, 20,

6 .

30 and 50 % of its body-weight respectively,: This

experiment was conducted over a period of six
months, beginning from January 20, 1973, The
growth increment in each instance was measured
periodically.

The fourth experiment was carried out to
study the effect of a vegetarian diet on the growth
of turtles belonging to different age-groups.
Thirty-two new hatchlings and 18 one-year-old

“voung turtles in seven batches were used for this

study, They were daily fed in the usual manner
as follows: ,
- Haichlings,
Batch 1« Only plankton
Batch 2 ~~ Only Ipomoea (10 g.)
Batch 3 — Only turtle grass (10 g.)-
Batch 4 — Mixture of /fpomoea and
turtle grass (l() g each)y -

3-}@&-&4’ turtles.
Batch | ~= Only Ipomoea (30-50 g.)
Batch 2 — Only turtle grass (30-50 g.)
Batch. 3~ Mixture of Ipomoea and
turtle grass (30-50 g, each)

For each batch, the mortality-rate and growth
increment were periodically recorded,  The
experiment lasted over a period of five months
from February 23, 1973,

1L RESULTS

{u) FOOD PREFERENCES

The results of the experiments on food
selection carmd out on turtles of two different
age-groups show a very similar trend in food
preferences, Hatchlings preferred oyster meat to
all other types of meat diet (total consumption
of 744.9 g. of meat/individual over a period of

158 days) followed in the order of preference hy

fish (699.2 g./individual) and shrimps (503.2
g /individual). - All the three types of plant food
were consumed only in negligible quantities
when compared with the meat diet, the best
preference being shown for turtle grass (141.3
g./individual} over the other two plants (Table 2).
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Table 2. Quantity of various types of food consumed by new hatchlings "
when fed with mixed diet.*

- Type of diet Fish  Shrimp = Oyster ‘Green alga - Turtle grass Shore plam
Total quantity consumed’ 699.2 5032 7449 635 1413 182
durmg the expenmcnt (g) . ‘
Pcrcemage of total food  31.35% 22.56%  33.40%  2.85Y% 633% 351%

v Pcrmd of obseryation. Februaiy' 23 to ;ul; 36, ’15;1'3»}‘ ”

~ ‘Table 3. Growth increments of new hatchlings when fed with mixed diet.*

ot o 1 o B o

R —

~ Length (em)) - “{ﬁw‘g?ﬂ (8)  TotalNo. No. of o
- ; Average . Avcragz of  turtles Mortality
Initial Final Increment Initial Finat; Increment  turtles dwd -alty
472 1058 5.86 344 276.0 2416 12 3 0 B%
¥ Period pfppgptvazigg:’February 23 10 July 30, 1973, ' “ '
Table 4. Quantity of various types of food consumed by one-year-old turtles
when fed with mixed diet,*
Type of diet Fish  Shrimp  Oyster  Greenaiga , Turtlegrass  Shore plantf'
- Total quantity consumed f e ‘ T
-during the experiment (g.) 12,847 11,018 - 20,930 o 1,066 940 -
Percentage of total food 2745% 23.54% 44.72% . 2.28% 2.01%
© % Period of ‘ob;ervation: February 23 to July 30, 19?3:*%-“"” T T
‘Table 5. Growth increment of one-year-old turtles when fed with mixed diet.*
Length (cm.) Weight () _ToulNo. No.of o
" . Average " . Average.  of  turtles o fF.
P meroment M F gy rdes died YO
16.82 - 27.65 10.83 924 5470 4,546 9 0 0

Period of observation: February 23 to July 30, 1973,

An-average total increment in length of 5.8 cm.
and in weight of 241.6 g, was registered over the
-experimental period of 158 days (Table 3). The
mortality rate was 25%. In the case of one-year

old turtles a very similar trend was recorded

except that the quantity of oysters consumed
(20,930 g./individual) was almost double that of

’ corded (Table $).

fish (12,847 g./individual), closely followed by-

shrimps (11,018 g./individual), while the quantity
of plants consumed was again very negligible
{Table 4). The average increment in length over
the experimental period (158 days) was 10.83 cm,
and 4,546 g. in weight,

‘No mortality was re-

%



Table 6.+ Growth increment and mortahty of new hatchlmgs when fed separat.ely
wzth dxﬁ‘erent types of meat—dxet *.

. o o ety
T = e eisriaag

The results of experiments conducted on
the effect of various types of diet on growth
increment are shown in Tables 6 to 11,
fed exclusively on various types of single diet,
hatchlings fed on oyster meat consumed the
largest quantity of meat in terms of weight (2,540
g./individual), which was about double the
amout of food taken when fed on shrimps (1,489
g /individual), combination of meats (1,253
g findividual) or fishes (1,030 g /individual) as
shown in Table 6. The oyster-fed individuats
also showed the best growth increment both in
terms of length and weight over the others(Platel).
However, there is some disparity if we look for
the growth effects of fish and a combination of
meats as diet are compared. More combination
of meats is consumed than fish alone in terms

8

~ correlation with this.

When -

Type | Average Length <cm)  Weight (g) Total No.of %~
of food ' “'  no.of turtles M:)r-
meat- . consumed . . Average . . Avetase . T
diet g /turtle : ]nmal Final Increment Initlal  Final InCtement tustles  died mhw
- Fish - = 1,030 ~4,15 968 553 274 206 . 1786 10 . S
- Shrimp 1,480 . 403 1103 706 = 274 325, 2975 10 6 60
“ Oyster 2,540 4.08 1232 824 28,2 416,7 388.5 10 4 40 .
Mixed 1253 | 500 10.39 5.39 387 2581 2194 12 s
. p&l’lﬁd hé?;i;ﬂé;\;&;ﬂén’ Jimiiﬂl)‘ 26 (0 Ju!g 30 ‘973 ' ' ST
Table 7 Growth increment and mortality of 6 month-old turltes when fed separately
A wuh different types of meat-diet. *
Tzf;'ae’ ' A::;de Length (cm) | chght ®) Total No.of ¢ :
mea comsumed gy AV gy Avrage (S ity
diet  gjturtles ~ Increment T Increment I
CFish 11454 1144 2030 886 3244 1,755 143301 8 - .
Shrimp . - 8,565 12.55 1791 5,36 403.7  1,222.5 818.9 8 - .
Cockle . . 19,254 1227 2146 919 4005 20975 - 1,6970 8 .
Squid 5,145 1319 14.15 ~ 096 460.2 6250 ° 1648 8 - .
Mixed: 11,037 182 20.31 8.49 3520 1,887.5  1,505.5 8 - -
*Pen:):f 6f obsclvauou' August 20 to December 15, 1972, TR
{b) Bmcm OF DIET ON GROWTH INCREMENT of weight. The weight increment shows a direct ‘

But, length increment is -

better in the case of fish-fed individuals,

A 100 survival was recorded in the case of
specimens fed with mixed meat and fish, The
mortality rate in shrimp and oyster-fed specamens
was 60 and 40%; respectively.

- The same experiment repeated on 6-m0nth-
old turtles vielded similar results as regards
the guamtity of food consumed. In terms of
weight, the maximum amount of food eaten was
cockles, followed in the order of preference by
fishes, mixed meat, shrimps and squids (Table 7).
But the trend in growth pattern shows & clear-cut
deviation from the previous case. The best
growth increment was shown by cockle-fed
individuals, followed by mixed meat, fishes,



“Table 8. Growth increment and martamy

shorc plants and turtle-grass,*
o 'Wé:ght {z)

M hew hamhiings when fed with piankwm

: No; Of :

Total

-

j . Perioct ot’ obaexvax!oa'

shrsmps and squ:ds, But the differences in

growth increment in the first three cases was -

much less significant and almost negligible, if
we consider the vast differences in the amount of
food consumed (almost double the quantity of
cockles than that of fish and mixed meat). This
indicates that the combination of meats and fish
alone in fact show a much better food-conversion
. efficiency, although the turtle might prefer cockles
as food. Again a disparity is seen when we
compare the growth increments of animals fed
on fish and mixed meat as exclusive diets, More
- fish is eaten than mixed meat and this is reflected
in the greater length increment in the fish-fed
specimens, But the weight increment shows an
- exactly opposite trend. No mortality was recorded
during these experiments,

‘ The results of experiments conducted with
purely vegetarian diet show that neither the
hatchlings nor the one-year-old turtles could not

“February 23, 1o July 21, 1973.

Type of diet . o o Average . no.of - turtles- .. 7%
‘ R Initial Final lncremint turtles, . died ;Mo:taiiw :
 Plankton e 245 -65 6 6 100
~ Green alga 26,7 213 - 54 6 .6 100
- Shore plant 26,7 213 ~53 6 6 100
"Turtle grass’ 288 220 - —-68. 100 10 100
" Mixture ofabove plants ;243 283 -60° 100 10 100 -
BEE Period of, observation February 23 to March 20, 1973, ‘
?ahh; 9 Growth mcremem and mortality of om»yea,r-old turt}cs when i‘ed
with shor: plants and turtle-grass,* ‘
R  Wewht®)  Towl Noof o,
~ Shore plant 34133 2,5250  —888.3 6 6 100
Turtle grass 2,693.3 2,041.7 ~ 6516 6 6 100
Mixture of above plants 3,294.0 2,5&0 0 6 6

~784.0

ot sty e

o

survive. long on exclusively plant dict (Table 8
and 9).

1V. DISCUSSION AND CONCLUSIONS

‘ The new turtle hatchling normally does not
eat any external food during the first one tn -
two weeks after hatching, It survives by absorbing
the reserve food from the yolk which is stil}
attached to the umbilical cord and is sufficient
for at least a weck. All the baby turtles which
do not start to eat extemal food during the first
three weeks of their life could not survive and
“invariably died within four to six weeks. Such
hatchling mortality was estimated to be about
4%. Penyapol (1957) reported that starving
green turtle hatchlings do not survive beyond 12
days {in captivity). But we do not know how far
such mortality from starvation could be held to -

be true for the open sea.



We have: 'no ‘idea whatsoever- about the -

natural food of baby turtles in the open sea
during the first few critical months, Anonym,
(1972) reported that Australian green turtles are
carnivorous in food habit in the sarly stages, but
shift to a predominantly vegetarian diet after
about one year, However, Harrisson (1955)
concluded from experimental feeding that Sara-
wak green turtles survive on a diet consisting
exclusively of fish and/or prawns and not on
vegetable matter during the first three years of
their lives. Caldwell (1960) reported that the
ledtherback turtles seem to be omnivorous as
far as known, while the loggerhead and hawksbill
turtles show a preference for meat food, But it
is not clear when they become carnivorous
in their life or whether they are capable of
existence on an exclusively vegetarian diet if given
no other choice,

The feeding experiments on new hatchlings
using live planktonic larvae, turtle grass and
. shore plants as food indicate that the ridley
turtle could -not survive long on this diet. A
negligible amount of plant food was accepted,

but the animals invariably died within a period

of 35 days. The one-year-old turtles also refused

to accept plant food and died after a period of

150 ddys following an actual decrease in body-
weight during this period. 1f offered a choice,
. both the new hatchlings and one-year-old turtles
. showed a very clear preference for marine meat
over all types of vegetable food, the clearest
individual preference being for oysters. The
percentage of such preference was 33.4% in the
case of new hatchlings and 44,7% for one-year-
old young turtles. In addition, it is seen that
when fed individually on the various types of
meat-diet separately, the quantity of mollusc
meat {oyster or cockle) consumed in terms of
weight is at least double that of all other
types of meat-food. The experiments alsp
clearly show that the ridley turtle never feeds
on vegetable diet either just after hatching or
after one year of life, and does not show a shift
in food habit to the vegetarian diet after one year
as in the case of Australian green turtles.
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The - experiments clearly show  that" the
ridley turtles in captivity are carnivorous and
show a definite food preference for marine meat
like molluscs, crustaceans and fish, molluscs being
their highest preference,  Carr (1969) observed
that the ridley turtles of Costa Rica are inclined
towards shrimp as food. According to Harrisson
(1955), the Sarawak green turtles also prefer
shrimps for food. .Food preferences of turtles
vary considerably from species to species and
perhaps alse from area to area for the same
species. But much research is yet to be done on
the food habits of most of the sea turtle species.

The growth increment studies indicated that
the growth-rate of new turtle hatchlings is very
stow for the first six months. The best growth
increment is shown when hatchlings are fed with
a molluscan diet {an average increase of 388.5 g.
in weight and 8,24 em. in length during 6 months),
followed in decreasing order by crustaceans,
mixed meat and fish,

The growth-rate shows an increase after six
months and again the molluscan diet (cockles)
shows the best growth increment (an increase
of 1.697 g. in weight and 9.19 cm. in length

- during 4 months), followed by a combination of

meats, fish or crustaceans. But the growth-rates
in the first three cases were almost the same and
were about twice that of the turtles fed with
shrimps and squids., The amount of cockles

‘saten duging this period was twice that of fish

or a combination of meats. This trend indicates
that a combination of meats and fish alone in
fact show a much better food-conversion efficiency
than molluscs. The growth-rate studies further
indicated that a maximum increment of 16,21Q g.
in weight and 38.7 cm. in length occurs in 18

~months of growth {the turtle was fed on fish).

The average increment for all animals fed on a
meat diet for the same period of time was 9.232 g,
in weight and 32.0 cm. in length. ;

The mortality rate of the new hatchlings in
captivity was high during the first six months
(33.3%), after which it was séen to drop con-
siderbly, - Harrisson (1956) reported a similar



Table 10, Growth-rate and mortality of the ridley turtles in captivity during

the first one-and-a-half vears after hatching.

" Diet Length (cm.)

Weight ®) Total No.of

%

Awe ,cag jgamyed . Average Increment Average Increment .g}fl‘; tg;‘;ldes Mortality
4 days - 4.33 - 18.8 ;. 21 - -
1 week - - Little 4.31 - 0,02 1200 1.2 21 - e
3 weeks Little 4.03 ~0.28 27.8 78 2 - -
-1 month 32 - - 36.1 83 21 - .-
2 months : 6.1 . 6.34 2,31 - 5§92 231 24 | 4.2
3iigee 19 £17.02, 0.68 - 97.1 385 23 1 44
A 8T 862" 1.60 - 157.2 - -59.5 22 4. 182
5o, 107 9.20 0.58 1972 400 18 2 122
6. S 1400 10,02 0.82 2475 50.3 16 2 14
T . 250 - 11.04 - 102 287.4 399 10 - -
8 ., . 58,0 12,34 - 130 408.7 - 1213 20 - -
9y “80.0 1436 202 6443 . 2356 20 . e
100, 0900 1591 1.55 9225 - .2782 20 -
B | B 95,0 17,57 1.66 1,243.0 3210 .2 - -
12, 100.0 18.77 1.20 1,512.0 268.5 20 . -
13, 108.0 20.10 1,33 1,799.0 2870 20 - -
4o, 1150 - 22,62 252 26170 818.0 20 . .
15, 134.0 23,53 -0.91 29080 29100 13 - -
16, 71520 2697 344 4,458.0 - 1,5500 - 13 . -
AT, - 1800 - . 16,0420 . 1,5840 13 - .
18, 2250 32,02 6.05 9,2320- 3,190 - 13 . -

.. trend for green turtle in Sarawak, but the mortality
rate there was a little higher (40%). The aquarium
 gonditions also seem to influence the mortality
rate of baby turtles. For example, the baby
turtles kept in running séawater were seen to
- have a greater survival rate than those kept in
stagnant seawater., Those kept in stagnant
seawater were also sometimes scen to develop a
fungal eye disease, which was also observed
by Harrisson (1956) in the green turtles,
The survival rate of new hatchlings is, at any rate,
. very much higher than what is to be expected in
nature where the maximum mortality is caused
by predators. The surival rate of the green turtle
hatehlings in nature has been estimated to be
* about 1% (Anonym., 1972). In some places, baby
“turtles are also caught and eaten by natives.

Therefore, from the point of view of conservation
alone, artificial rearing of hatchlings would make
a positive contribution towards replenishing the
depleting natural populations.

It is here considered appropriate to dedicate

jL

our thoughts at this stage, on the basis of the

- present status of our knowledge of the turtle

populations of this area and the demand from

_ the commercial side, to the feasibility of setting

‘up a turtle farm in Thailand in the near future.

The time is ripe to think about this possibility
in view of the emergency created by the constant
reports in recent times on the alarming depletion
in the turtle populations in That waters, and also
in consideration of the overall aspects of the
conservation of these species. The Australian

sea turtle farm for Chelonia mydas has recently

3%



- leather and turtle oil. ,
‘turtle is of inferior quality for consumption, but

‘Growth increment and mortdlity of one-year-old turtles when fed with fish diet.*

Table 11,
frvavéragc : Length (em.) Weight (g.) Total - No. of "'-%‘,‘ ‘
f?ft:fé? Tnitial Final  AYRE pal Final jvagn f&gﬁ vy my
e 2188 3638 1480 2200 12993 10993 4. - -

% Period of observation: January 20 1o July 21, 1973,

met with great success on a commercial scale
(Anonym., 1972). The possibility of cultivating
three species of sea turtles should be actively
considered for Thai waters: the green turie,
hawksbill turtle and ridley turtle, The green
turtle provides the most delicious meat for human
consumption, in addition to providing shell,
The flesh of the hawskbill

this species. is the best sowrce of commercial
tortoise shell. The leather and flesh of the ridley
turtles is also in demand. The eggs of all species
-are commercially valuable, although one should
‘note that we know next {o.nothing on the egg-
laying behavior of sea turtles in paptivity.

In the case of ridley turtles, mixed meat
would be the best food for rearing hatchlings
during the first six months and would always be
in sufficient supply. Although the above-
mentioned ~experiments show that molluscs,
oysters and cockles, show a better growth in-
crement, they should be left out of consideration
for practical and cconomic reasons, because
firstly they are costly and secondly they may
not always be available in sufficient quantities.
In addition, the mortality rate would be higher
from this- diet. ~ After they are six months old
the young turtles may be fed with trash fish which
would always be available in sufficient quantity
and is comparatively very cheap. Here also the
molluscs are not considered for the same reasons
as above, but in this case, the fish diet shows
- almost the same growth-rate,

For turtles older than one yéar, the d#ily
food requirement would be about 225 kg
of trash fish/1,000 turtles. This would cost
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between 110-235 Bht. on the basis of present
locat market trends in Phuket, The estimated
total welght of food required to rear one turtle
up to the marketable size (which would take
about 2-2y2 year) is 150 kgs of fish, a total
maximum expense of 225 Bht, per turtle. This
would weight about 25 kg, at least 60% of which
would be edible flesh,

In addition to the commercial benefits, the
artificial rearing of these species of turtles would
solve the problem of their conservation in Thai
waters in the most practical manner, In the
case of those species which might not be com-
mercially cultivated, the possibility of holding the
new hatchlings in captivity during the crucial
first year should be given serious consideration.
As already explained, the survival rate of baby
turtles is far better in captivity than in nature,
during this crucial stage. Helping the baby
turtles to survive this critical period by rearing
them in captivity for one year and afterwards
releasing them in the sea, should help considerably
to repienish the depleting populations of all
species of turtles in this area and also help towards

their natural mnservation. -

V. SUMMARY

1. A research programme on rearing, feeding
habits, food preference and growth-rate of the
ridley turtle, Lepidochelys olivacea olivacea
afong the west coast of Thailand was started
in 1972 and the effect on growth-rate of several
types of meat-and vegetable-diet when fed
‘singly ‘and in proportional mixtures was
measured by conducting expenmen;s in the

" laboratory,



-2. Food- 'scicctioﬁ and preference experiments
" showed - that, when fed on a mixed diet, all

age-groups showed a preference for meat-diet

over vcgetaiﬂzndiet; molluscs (oysters and
cockles) being the ~most prcferred single
diet. ©

3. When fed on a single: d:ct, new hatchlings
accepted oysters best followed by shrimps,

~ mixed meat and fish in that order. -6-months-
old turtles accepted cockles most, followed .

by mixed meat, fish, shnmp and squids,

4. The amount of most»accep&ed food (molluscs)
eaten was ahom twice that of ail other types
of meat diet.

§ Ncwvhatchlmgs showed a very slow growth«rate

jL

for the first 6 months after whxch the rate(

increased,

. The best growth-rate is shown by individuals

on a molluscan diet. Fish and mixed meat-
diet also showed an equally good growth-rate
in 6-month-old individuals, '

. Mortality-rates of various age-groups were

compared. New  haichlings (in captivity)
showed a 33.3% mortality rate during the
first 6 months, which later decreased. Morta-
lity-rates of individuals on various diets were
compared. All animals on a vegetabic diet
died. -

. Feasibility of setting up a tuttle f‘atm in.

Tha;!and is discussed.
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4 on various diets:  {ay ovsters, (b sheimps, (o) mixed meats,  (4) Gshes.
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