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IN MALAYA, as in many other parts of the world, the eges of sea turtles are sought
alter for food. They are collected almost everywhere seu turtles nest i any numbers,
and they find g ready market at all times, It is estimated that roughly two million epgs,
constituting something over fifty tons of high grade protein food, are consumicd each
year in Malaya. There is reason for cansiderable interest in the lacal breeding popula-
tions of sea turtles, and for giving thought to their proper management in order Lo ensure
continuance of this protein resource.

Basic to any management program. of course, is informatian on just what there is
to be manaped. For wild populalions of sea turtles, such information may not be casy
to obtain, particularly as regards quantitative data. Owing to a combination of cir-
cumstunces which is apparently almost pecubiar to Malaya, it has been possible to
obtain information not only on the gualitative aspecls of our management problem (the
different species nesting and their relative proportions up and down the coast), but also
on its quantitalive aspects.2 This paper consists principally of the writers' estimate of
the situalion in Malaya, the struclure on which future management programs can be
based. While the assumplions necessary for the estimates (o be presented have been made
with all possible caution and are based on the best information oblainable ut the present
lime, it must be stressed thut the writers are Tully conscious of the possibility of error
and that they hope the figures will be aceepted for no more than what they are intended
to be—interesting first approximations to the actual facts,

The present study has been confined to the East Coast of Malaya, north of the
Stale of Johore. Sea turtle nesting oceurs mainly on the East Coust; the shore on the
southern and central portions of the West Coast, facing the Straits of Malacca, is in
general flat and muddy, with much mangrove frontage and few sandy beaches suitable
for sea turtle nesting. There are nesting beaches in the area north of the Strails of
Malacea, particularly on the Malayan and Siamese istands, but little data is al present
available on this area, and the total number of eggs marketed from there appears to
be small as compared with the East Coast production. Owing to a Johore government

L Presented ot the Nimh Pacific Science Congress, Bangkok, 1957, Mublished here with 1he con-
sent of the Orpanizing Commitice,

L The writers pratefully acknowledge the aid received [rom officials in various EOvermment
depariments in Kelantan, Trengganu, and Pahdng. Withoul their mierest and co-operation, this
study could not hive been attempted. Field work was largely financed lhmu;hla prant frqm the
Eastern Mining & Metals Co. Lid, and much of the necessary transport was provided by the Treng-
ganu establishment of the same company, The Un[\rurxlhy of Malaya granted feave of absence to the
senior author during the time occupicd by the field trips.
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It will be noted that the State of Trengganu is conspicuously the major producer
f the three States, with 92 per cent of the total licence fees (which are proportional
tothe volume of egg production). Trengpanu has o larger number of licensed urcas,
shich are of smaller average size than in other stutes. Pahang is seen to have the least
mitensive production: the licensed areas are much larger than in the other two States
morder o inglude suflicient beach so that an_ege collection industry of worthwhile
volumie can be carried on by the licenise holders, '

While the figures for averige size of licensed areas are useful in some ways, they
st ot be taken to imply that there is any particular homogeneity in the density of
nesling within any one State. Inspection of the map in Figure | will reveal the extra-
rihimiry lack of homogeneity in concentration of breeding beaches.

During the course of the peak breeding season (June-August) of 1956, most of the
Fast Coast and all of the major turtle nesting beaches were visited. On the basis of exten-
e licld observation and interrogation of local residents, the following conclusions were
reached concerning the number and distribution of species of seu turtles nesting on the
Maluyan East Coast. The four species nesting in the area are the Leathery Turtle, Der-
=uwhielvs coriacea (Linn), the Green Turtle, Chelanfa mivdey (Linn.), the Ridlev. Lepi-
Lo utfvy elfvaced ( Cantor ), and the Hawkshill, Chelonia imhricara (Linn. ). The Hawks-
“ill appears to nest on Malayan beoches so infrequently and so irregularly that its contri-
sution 4o the loeal cge production is negligible; it s at present impossible to defline any
carticular-areas where it characteristically occurs in any predictable numbers. Except
fir this mention, the species will be ignored in this report.

Leathery Turtles nest in impressive concentrations on o limited area of beach in
ltenppanu north of the town of Dungun: Although the very exisience ol this apparently
sonque concentration of Leathery TuRles—certainly the largest concentration known in
e world at present—was made known o the scientific world only a few years ago

Pweedic, 1953), it produces more revenue in the form of licence fees than all other
SMalivan turtles combined. The Dermochelys nesting benches are of o distinctive Lype;
tiere is very little: mixture of other species nesting in the same area. Aside from the
thirty kilometers or so of Trengganu beach which is used almost exclusively by Dermo-

felvy for nesting, the species uppears Lo nest on Malayvan beaches only infrequently.
i sienificant production of Dermochielvs cogs is known from any areas oulside the
ceonil T'rengganu beaches,

Fhe main éxpanse of the Malayan sea beaches on the East Coast of the Peninsula
weed for nesting by Green Turtles and Ridleys, Aside from o few arcas of particular
wentrution of Green Turtles, it is estimated thal Ridley and Green Tuartles nest in a

<rtie ol raughly one Ridley for every ten or twelve Greens. Ridleys nest more generally
o oamd down the coast, showing little tendency to congresile for nesling on any one
e of beachy Green Turtles, while appearing on almost all beaches, also show strong
snlencies to aggregate into large groups using relatively smull arcas of beach for nesting.

Lhis s particularly true of the island beaches: the Perhentiom Istands and Redang Island
 the northern coast of Trengganu preduce large numbers of Green Turlle eges and
mwt none of the other specics,

Moy M 14961,




e S L i e

e ——— — ey e —

194 LR HENDRICKSON AND ERIC B ALEFILED

For collection of gquantitative information on the Mulayun sea turtle populations,
special investigntions were carricd oul in live dificren) licensed ureus which were major
epg producers. Spot checks were made on the numbers of turtles nesting per might durine
the peak season, and an extensive progeam ol interrogilion was eirricd out among the
license holders, their employees. wl Enowledgenble local residents, including headmen
ol local villages, Based upon the seasonal curves of Circen Turtle ege production observed
in Sarawak (Hendrickson, 1958), estimates of tatal annual cge production for each
ared were made from the nightly census figures obtained while in the feld. A separile
sel of estimates was made on the basis. of peneral information obiained from the local
peaple. The two sets of figures matched closely in all five test nreas,

When the estimates of cgg production from the five areas were translated inlo Lerms
of money by multiplying estimated monthly cgg yields by average sale price for each
month,* the resultant estimated annual gross profit was in each case raughly twice the
amount of the recorded license fee as obtained from government records, 1t is belicved
that these cuses are representative of e situation in general throughout the East Coast,
competitive bidding for the annual licences forcing cach successful bidder 1o pay oul
about one hall of his gross profit for the year in order 10 obtain the exclusive licenee
to exploit an area,

Assuming the competitive bidding for licences produces o stable relationship be-
tween amount of license fee and annual gross profit, and given that the market price for
eges follows u constant pattern through the season, it is possible to ealeulate the annual
egg production from each area, based on its license fee, In cach of the five test areas it
was observed that, instead of month-by-month calculations following the rhythm of egg
prices, a conservative approximation of the total annual cgg production figures could be
obtained by dividing the amount of the license fee by o constant. In the case of Ridley
and Green Turtle nesting areas, this constant wus .03 (roughly $.06 year-round average
egg price, half of which is represented in the license fee). For Leathery Turtle areas, the
aperative constant was (04 (half of the average price of $.08). As has been pointed out,
while there is mixing of Ridleys and Green Turtles in the same accas, there is virtually
no combination of Leathery Turtles and the smialler species in the sume arcus. Fortunately,
therefore, it is possible to apply the one constant to the calculations for the highly res-
tricted Dermachelys grounds in Trengganu and to use the other constant everywhere else.

Fig. 1 shows estimated annual egg production for the East Coast States of
Kelantan, Trenpganu, and Pahang, as oblained by plotling the limits of all licensed
areas, multiplying the license fee for each area by the appropriate constunt, and allowing
cach dot lo represent 5,000 cges, Table 2 gives the estimates by States and by species
of turtle.

3. The large: (billiard ball-sized) epps of Dermochelys sell for from seven or cight cents
Mulayan each during the pesk breeding scason 10 fourtecn or fifteen cents coch’ when they are

‘searce. The smaller (ping pong ball-sized) epas of Chelonin and Lepidochelys bring from abou

five to-about eight cents each, depending on the state of the scason (515 Malavan cqunls about
| tical, or .05 U.5). Although Lepidochelys egps are slighily smaller than Chelonin cges, there
appears to be no price differcntial hetween the two.

BuLL. RAFFLES
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TasLe 2

Estimated ‘Annual Yields of Sea Turtle Eges

KELANTAN TRENGOANU PAHANG ToTALs

Dermochelys coriocea .. ..| Megligible 553,700 . Megligible £53,700
Chielonia mydast - i 40,200 770,200 118,500 928,900
Lepidochelys olivaceat e 4,500 40,500 13,200 58,200
ToTaLs .. 44,700 1,664,400 131,700 1,840,800

While the foregoing data does not constitute an actual census of sea turtles, it does
give a fair indication of the relative distribution und concentration of the breeding
populations on Malaya’s East Coast.

As discussed in other publications (Hendrickson, 1958), the present collec-
tion of turtle eggs in Malaya appears to be very nearly 100 per cent. One of the first
management procedures which should be applied, it is felt, is the conservation of a
small percentage of nests for hatching purposes, cnsuring a steady annual flow of young
turtles as a measure against diminution of the present populations by over-exploitation.

Preliminary studics have indicated thal as little as two or three per cent of the
nests, handled properly, could probably provide sufficient recruitment to the wild popu-
lations to keep them at their preseni level, provided other circumstances remain un-
changed, It seems probable that therc would be little or no resistance from the industry
toward saving such a small percentage as this, The main problem would be one of
administration to ensure that the burden is fairly shared among license holders and
that the incubating eggs and hatching turtles receive proper care.

The work reported here. by giving at least a rough index Lo the sizes of the popula-
{ions to be dealt with, provides a basis for determining how many clutches of eggs should
be sct aside for hatching. By demonstrating the marked lack of homogeneity in the
distribution of the breeding concentrations, it allows considerable administrative simpli-
fication of the proposed hatchery program. All hatching for the entirc coast could be
carried on in a relatively small number of areas which happen lo be worked by parti-
cularly co-operative and reliable licence holders, supervised by local government officers.
A calculated percentage of each license fee, paid into a central fund, would ensure
equal sharing of the financial burden between all license holders. The money could then
be used to finance the simple hatcheries and to pay the prevailing market prices for the
eggs reburied by those license holders selected to keep the hatcheries.

& The proportions of one Lepidachelys to Chelonia mydas have been followed in apportioning
the production from area where the species arc mixed. The large populations of almost pure Chelonia
miydas which have becn mentioned ns occuring in Trengganu bring the general ratio for that state of
one Lepidochelys to nbout twenty Chelonia niyvdas,

Mus; 26, 1961
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