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OPENING ADDRESS
BY
Y.BHG. DATO, SHAH ROM BIN HJ. A. MAJID
DIRECTOR GENERAL OF FISHERIES
MALAYSIA
DEPARTMENT OF FISHERIES MALAYSIA
Distinguished Participants，
Ladies and Gentlemen,
A very good morning to all of you. It is indeed a great honour for me to be given the
opportunity to address the opening of the First SEAFDEC Workshop of Marine Turtle
Research and Conservation. Allow me to record my appreciation and thanks to the
Marine Fishery Resources Development and Management Department (MFRDMD) of the
Southeast Asian Fisheries Development Center (SEAFDEC), in particular, the organizing
committee for inviting me to officiate this important regional workshop.
On behalf of the Government of Malaysia and the Southeast Asian Fisheries Development
Center (SEAFDEC), I accord a warm welcome or 'selamat datang’ to all of you to the
First SEAFDEC Workshop on Marine Turtle Research and Conservation which will be
held beginning today for four days, in this tranquil town of Kuala Terengganu, the capital
of Terengganu, a land of leatherback turtles. I hope that all of you will feel comfortable
and enjoy your stay in Kuala Terengganu.
Ladies and Gentlemen,
Let me begin by giving you some back ground on the Southeast Asian Fisheries
Development Center or in short SEAFDEC. As most of you may be aware, SEAFDEC
has an illustrious history of involvement in training and research relating to fishing
technology, aquaculture and fishery post-harvest technology. However, it is only quite
recently that SEAFDEC has started to focus on the need for sustainable development and
management of the fishery resources in this region. In order to address this need,
SEAFDEC established its fourth department in 1992, which is funded by the Government
of Malaysia and located in Kuala Terengganu. The department, which is known as the
Marine Fishery Resources Development and Management Department (MFRDMD) has
played a key role in providing assistance to member countries of SEAFDEC for the
development and management of the marine fishery resources (which include marine
turtles) in the waters of Southeast Asia. Research, training and information are the three
main programmes of iVIFRDMD. At present Japan, Thailand, Malaysia, the Philippines,
Singapore, Brunei Darussalam, and the Socialist Republic of Vietnam are the member
countries.
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Ladies and Gentlemen,
The Southeast Asian region harbours a number of species of marine turtles. For instance,
the Philippines and Sabah Turtle Islands in the Sulu Sea are a major nesting aggregation
for the green turtle (Chekmia mydas), while Irian Jaya (Indonesia) and Terengganu
(Malaysia) are famous for the nesting aggregation of the leatherback turtle (Demochelys
coriacea). Unfortunately, due to various threats and problems such as irresponsible
collection of turtle eggs, incidental capture of live turtles in fishing gears, direct hunting of
adult turtles for food, habitat loss and environmental degradation, pollution, and also
direct human intervention and disturbance, the marine turtle populations in this region
have declined drastically. These turtles now appear to be on the verge of extinction unless
appropriate conservation measures can be taken immediately. To address this issue on
population decline, some member countries in the region have a long historical
background on their marine turtle management and conservation programmes. On the
other hand, due to the socio-economic status, culture and priority, some countries have
only recently embarked on such a programme, while others perhaps have not even started
on any of these activities. Fortunately，several approaches have generally been attempted
by individual countries in the region to remedy the marine turtle conservation problems.
Efforts on legislation, hatchery operations, and establishment for turtle sanctuaries are
among the most popularly adopted techniques.
、、
Ladies and Gentlemen,
In this aspect, I am proud to inform you that Malaysia has, as early as in 1961，initiated
and implemented conservation and management programmes for the four species of
marine turtles that occur in our waters and nest on our beaches. These turtles, namely
leatherback, green, hawksbill and Pacific Ridley turtles, all of which has been placed on
the endangered list, and which constitute a unique natural heritage in Peninsular Malaysia,
have been accorded special attention through various conservation strategies to ensure
their adequate conservation and protection. Such strategies include the hatchery
propagation and release of turtle hatchlings back to the wild, and the promulgation of
legislation to prohibit the operation of certain fishing gears to protect the adult turtles
from being caught incidentally by such fishing gears. In connection with these strategies,
Malaysia has established a number of turtle hatcheries along our coasts to implement our
turtle hatchery propagation and hatchling release programmes. Additional protection has
also been accorded to nesting turtles through the establishment of turtle sanctuaries along
beach fronts which constitute regular nesting sites in certain parts of the country.
Although Malaysia has been recognized as a leader in turtle conservation in the region, we
also realize that sustained turtle research is vitally important for the formulation of more
effective turtle conservation and management strategies. Taking recognizance of this,
Malaysia has initiated the establishment of a Marine Turtle Research and Conservation
Center in Terengganu, and the construction of the centre will begin soon under our
Seventh Malaysia Development Plan.
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At the regional level, however, nothing much has been done so far, which the exception,
of course, of the currently proposed Turtle Islands Heritage Protected Area (TIHPA)
between the Philippines and Malaysia
Allow me to extend appreciation and
congratulations to the Governments of both these countries, in particular, the Department
of Environment and Natural Resources, Protected Area and Wildlife Bureau of the
Philippines, and the Sabah Parks, Malaysia for their strong cooperation and collaboration
in this effort. I hope this proposed protected area will very soon become a reality.
Ladies and Gentlemen,
At a glance, the problems in marine turtle conservation faced by many countries in the
world today seem to be totally unresolved, and these can be seen from the continual
decline in the turtles’ population even after various efforts and approaches have been
attempted. I strongly believe this situation in an indication of insufficient conservation
efforts being taken in the past, hampered probably in one way or another, by a lack of
understanding on the biology and ecology of these animals. Realizing this, SEAFDEC has
given the marine turtles research and conservation programme one of its top priority, and
is ready to promote and sponsor conservation-oriented researches in this region, beginning
in 1996. The organisation of this workshop, which we are having today and for the next
few days, speak eloquently of this fact, and is the first initiative by SEAFDEC towards its
long-term contribulion. As you may be aware, this workshop is also a follow-up action
taken by Malaysia through SEAFDEC to implement some of the resolutions of the First
ASEAN Symposium-Workshop on Marine Turtle Conservation held in Manila in
December 1993
Ladies and Gentlemen,
I trust this workshop will meet its objective in providing a platform for marine turtle
scientists from SEAFDEC member countries to present, discuss and update biological
information on marine turtles in the region, besides enhancing the cooperation and
collaboration in research and relevant activities among member countries to help protect
and conserve this marine heritage. I understand that the deliberations over the next few
days will focus on the various aspects of research, particularly those relating to straddling
stocks. I believe that by now we have to find a common approach in research
methodology suitable for assessment and rational management of these endangered marine
species.
Ladies and Gentlemen,
With some advancemenls in research, such as from tagging and satellite telemetry studies,
we now realized that marine turtles are highly migratory in nature and move freely in the
waters of the Southeast Asian Region, irrespective of the country’s geographical or
political boundaries. To properly manage such resources, 1 have to reemphasize that a
better understanding of their biology and ecology is a crucial factor. In this, a multi
disciplinary and integrated approach, taking into consideration the latest and up-to-date

research findings and relevant technologies, such as the mitochondria DNA technique and
temperature-dependent sex determination, need to be adopted by today’s scientists and
managers if future resources of marine turtles are to be sustained. In this context, the
cooperative and collaborative research and conservation efforts among member countries
of ASEAN and neighbours are, again, of utmost important. We shall, from now, have to
initiate a holistic approach to tackle issues of marine turtle conservation, rather than
attempting to do it individually in isolation.
Ladles and Gentlemen,
In keeping with the objective of SEAFDEC to promote collaboration among the countries
in the region for proper development and management of the regional marine fishery
resources, which include marine turtles, it is envisaged that substantive information and
tangible research activities will evolve from this workshop. I have every hope that the
workshop will provide the required impetus to what will eventually become a successful
programme of collaboration and co-operation, bringing mutual benefits to all countries in
this region.
Lastly, I would like to record my appreciation and congratulation to all of you, ladies and
gentlemen, for making this workshop a reality, and I hereby declare that this First
SEAFDEC Workshop on Marine Turtle Research
^
and Conservation to be officially
opened.
Thank you.
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J) ire cl or-Genera l. Fisheries Department of Malaysia
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CR. 1: Malaysia-1 : Sarawak, Malaysia
The Marine Turtle Conservation Programme
in Sarawak 1 995
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Status report of sea turtle management at the
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1115-1145

CR.3: Malaysia-3 : Peninsular Malaysia
Status of nesting population and related research
on marine turtle in Peninsular Malaysia
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Presentation of Country Status Reports
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CR：4: Japan
Several aspects of sea turtle around Japan, implicati
their conservation and management
-Mr. Kiyoshi Katsuyama

1430-1500

CR.5: Philippines
Marine turtle consprvation efforts in the Philippines:
Towards an ASEAN regional management regime
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CR.6: Thailand
Status of sea turtle in Thailand
-Mr. Supot Chantrapornsyl
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DAY TWO
t Tuesday, 16 January 1996
Morrting Session
Presentation of Country Status Reports / Technical Reports
Mr. Choy Siew Kion^
Chair Person :
Director, Department of Fisheries, Perak
0900-0930

CR.7: Brunei Darussalam
Marine turtle in Brunei Darussalam
-Mr. Sabri Haji Mohci Taha
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CR.8: Singapore
The status of marine turtle in Singapore
-Mr. him Kok Peng, Kelvin
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TR. 1: The Green Turtle Conservation Programme at the
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•Dr. Charles Leh Moi Un 试
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TR.2: Conservation and Research Activities in Taganak, Tu
Islands, Philippines
-Ms Rhodora T.D. Remirez-De Veyra
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Afternoon Session
Presentation of Technical Reports
Mr. Nik Abd. Wahab bin Mohd. Diah
Chair Person :
Stale Fisheries Director of Kelantan.
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A Preliminary Report on the Standardization of
Culture Method of Leatherback Turtle Hatchlings
-Dr /torn Uchic/a
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Experiment of Hatching of Green Turtle-Eggs
in the Control Room
-Mr. Michnun Choruchmda
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:

First Success of Loggerhead Turtle Nesting at the
Indoor Artificial Nesting Ground in the Aquarium
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SEA FI) E CM TR C Working Committee Meeting (All participants only)
Mr. Is moil Tanfid Bin Mci. Yusoff
Chair Person:
Chief. SEAFDEC/MFRDMD
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Chair Person:
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STATUS OF MARINE TURTLES CONSERVATION IN SARAWAK

ABSTRACT
Three species of marine turtles occur in Sarawak. The green turtles (Cheionia
myclas) nesl on the beaches of Sarawak turtle islands, Tanjung Datu National Park and
Similajmi National Park. Il is the most important species in terms of the number of landings.
The peak landing season of green turtles occur between May to October each year. During
the wci norlhcasl monsoon, the hawksbill (JLretmochelys olivacea) and the olive ridley
(Lepichchdys olivacea) also nesl on the sand beaches of the turtle islands. The replanting of
green nmlc eggs for conservation began in 1951. Inspile of the early efforts made in the
conscr\ niion of green lurilcs, the population of these turtles has been showing a decrease.

1.0 INTRODUCTION
Green turtle egg collection data at the Sarawak turtle islands began in 1927.
There were 2,119,912 eggs collected in 1927. In 1934, there were 3,152,521 eggs
recorded. There were no data kept between 1937 and 1945, apparently due to the
Second World War. During the war, the turtle islands were used as bombing targets by
the invading war planes. After the war, there was a total of 7,867 successful nestings
with a total of 929,123 eggs in 1946.
The replanting of green turtle eggs on the turtle islands began in 1951 in an
apparent move to conserve these turtles. There were 31,363 eggs replanted in 1951.
However, there were no records of hatch rates available. This conservation programme
was the effort of the late Tom Harrisson who was the curator of the Sarawak Museum
then. Between 1951 and 1962, Tom Harrisson carried out studies on the population
biology of green turtles at the islands. He went further to help enact the Turtle Trust
Ordinance in 1957, to manage marine turtles and established the Turtles Board. Feeling
its inadequacies, the Turtles (Prevention of Disturbance) Rules was enacted in 1962 to
protect the half nautical mile parameter of each island against illegal entry.
The next phase of the programme began in 1970 during which Lucas Chin was
the curator of the-rnuseum. Meticulous daily records of egg collection, replanting and
hatching were collected. Large scale replanting of green turtle eggs only began in 1980
with funds from the State Government. In 1985, studies were made on the effect of
temperature on the sex of green turtle hatchlings on the turtle islands (Leh, et ai,
1985). The status of green turtles in Sarawak was reviewed by Leh (1989). This was
followed by recommendations for the management of green turtle population i"
in
Sarawak by Mortimer (1990). Limpus (1991) provided further recommendations for
the conservation and tourist potential for the Sarawak green turtle population.
Subsequently, the hatch rates of green turtle eggs on the turtle islands were examined
by Leh (1994a). This led to the decision by the management of The Turtles Board to
sell some of the unhatchable eggs during the wet monsoon season. A technical report
on the conservation programme in 1992 was presented in Leh (1994b).
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This paper update the status of the green turtles in Sarawak based on the
previous study oflxli (1980).
2.0 MATERIALS AND METHODS
The data on turtle landings and eggs laid were collected by the author and his
field assistants on the turtle islands Historical data were made available by the Turtles
Board and the Sarawak Museum. The opinions expressed here reflect that of the
author and do not represent that of the Government.
3.0 RESULTS
The biology of the green turtle and its conservation in Sarawak had been
adequately described by Leh (1989). Leh (1989) also dealt with the decline of green
turtle population, turtle landings, conservation management and its future. None of the
factors discussed in 1989 had changed significantly in 1995.
The pciitcrn of green turtle landings, its egg collection and percentage of hatch
rates is prescmed in Tabic 1. Particular interest rose from the hatch rates of replanted
eggs after 19S9 There had been a steady decline of egg hatchabililty from 59.8% in
1989 to 53.5°o in 1995 Steps have been taken to identify the factors that led to this
decline by iniiiciiinu night replanting in 1995. The results were reported in a separate
technical report The hatch rales of eggs in the night replanting programme however
were quite similar lo that of the normal day replanting programme.
The cyclical pattern of adult green turtle returns for the last 26 years (1970 to
1995) is shown in Figure 1. It fluctuates on an equilibrium of 2000 landings per year.
In the last six years (1990 to 1995), as much as 90% of the eggs laid were replanted
for conservation. In 1995, less than ten green turtle landings were reported on the sand
beach of Tanjung Datu National Park which is about 7 kilometres west of the turtle
islands. The giccn turtle laid small egg clutches of 20 to 50 eggs on this beach. There
were less than len landings of green turtles on the beach of Similajau National Park in
1995. Most of these nests were left insitv for hatching.
There were fewer than ten hawksbill and olive ridley nestings per year at the
Sarawak turtle islands. These turtles landed mainly in the months of January and
February when the sea was rough. All the eggs of hawksbills and olive ridleys were left
to hatch insi/n. Hatch rates were usually low because of the rain and rising water table
on the beaches.
4.0 DISCUSSION
A dinbrcnl population of adult green turtle visit the turtle islands each year.
These turtles do not feed and reside in our waters. Loss of adult turtles due to fishing
activities are reduced by the placement of artificial reefs around the turtle islands to
deter trawling activities.
.
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Table 1. Green turtle landings, the number of eggs collected and replanted from 1970 to
1995 at the Sarawak turtle islands.

Year

Landed
Turlies

No. of e路s
Collected

No. of e路s
Replanted

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

2598
1918
2601
3155
2043
2009
2945
1568
2487
2062
1492
2214
2669
2095
3148
1371
2422
1105
2325
1869
1197
3961
1576
2148
1600
2500

269151
194289
265525
323734
204507
203380
299398
158790
253518
211472
152599
225927
266740
208743
309800
138741
241084
107873
228117
185461
117701
384579
148017
219996
150000
250000

2227
180
992
8533
1191
991
13159
13134
18003
18100
43000
46046
113000
110071
113148
51634
107009
59520
109000
107237
88869
354519
129462
194772
138548
232327

16

Percent
Hatch (%)

69.7
70.6
53.3
93.8
65.9
85.5
96.0
89.9
82.6
91.4
52.9
52.9
67.8
75.0
60.7
63.1
61.7
56.4
57.9
59.8
58.9
54.2
51.9
54.3
56.4
53.5
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Figure 1. Successful turtle landings (Top figure), egg collection and replanting (Bottom
figure) from 1970 (marked as year 1) to 1995 (marked as year 26) at the turtle
islands of Sarawak.
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Green turtles are take between 20 to 50 years to mature (Mortimer, 1990). In
captivity, loggerheads were reported to mature in 12 years and lay eggs in artificial
beaches of ponds in South Thailand. There are no plans to headstart turtles in
Sarawak. The major turtle beaches of Talang-Talang islands will remain as turtle
sanctuaries and not be open to tourists. Satang Besar island is the only island that is
currently open to visitors with landing permits issued by the Turtles Board. Limpus
(1991) proposed that Satang Besar island be used for tourism activities based on
marine turtles. It may only have a maximum of 30 visitors per night.
It is also noted that the current hatchery programme has a bias towards
producing too many females. It is proposed that more insitu nests along the vegetation
edge be retained to produce males. In 1995, plastic cages were used in the hatcheries
instead of metal wire cages. Plastic cages are known to be safe as they dp not create
electric fields that may interfere with the imprinting process of the young.
The Sarawak turtle islands and the adjacent coast line formed a major breeding
unit for green turtles. All the nesting beaches within the breeding unit must be managed
jointly. Some beaches like those of Satang Besar could be a male beach because the
turtles tend to nest near the vegetation edge. The beaches of Talang-Talang islands are
considered as female beaches because of their openness. The marine habitat has to be
protected to minimise disturbance to the mating turtles. Commercial fishing within a 15
kilometre radius should be controlled. Toxic and hazardous chemicals must not be
transported near lo the islands. Other recreational boating activities including scuba
diving should be controlled and allowed only o.n Satang Besar island. It is necessary to
manage the habitat and environment to provide optimal nesting habitats for the turtles.
It is also necessary to control lightings on land and from boats to reduce disorientation
of turtles and predation.
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STATUS REPORT OF SEA TURTLE MANAGEMENT
AT THE TURTLE ISLANDS PARK, SABAH PARKS.
1.0 INTRODUCTION
Turtle Conservation effort in Sabah was first pursued in 1927 during the North
Borneo British Company administration (de Silva, 1986). Hawksbill turtles were
hunted to near extinction for their shells and the high demand for turtle meat at some
coastal areas lead to the gazetting of Notification no. 227 and 228 in 1928. A six year
close-system was imposed to reduce the loss of the turtle population. The effort to
conserve turtles has grown under the Turtle Preservation Ordinance no. 5, 1952.
There were few islands where turtle landings were observed during that period
namely: Selingaan, Gulisaan, Bakkungaan Kecil, Tegapil, Lankayan, Billean, KoyanKoyan and Nunu Nunukan. These islands were constituted as Turtle Farms under the
Fauna Conservation Act No. 11 (1963) in the year 1964. During that time, eggs
collected by successful tenders were put under the closed season system.
On 1st August 1966, a fully state government funded hatchery was set up on
Selingaan. By the year 1971 a similar hatchery was also built in Gulisaan and
Bakkungaan Kecil. In 1972，these islands were constituted as Game and Bird
Sanctuaries under the jurisdiction of the Forestry Department. Sabah Parks came into
the picture in 1977 when the three islands were converted into a National Park which
later was put under the State Parks.

2.0 THE MANAGEMENT OF SEA TURTLES UNDER THE SABAH PARKS
Turtle Islands Park
Turtle Islands Park (6°09’ - 6011，N，118。03，-118o06，E) located some 40
kilometers to'the north of Sandakan Town is on the east coast of Sabah. The islands,
Selingaan (8.1 hectares), Bakkungaan Kecil (8.5 hectares) and Gulisaan (1.6 hectares)
covers a total of 1740 hectares which include coral reefs and the surrounding water of
the islands. Geographically, these islands in actual fact, belong to a group of another 6
islands in the Philippines under the Sulu Sea Turtle Islands chain.
Internationally known as turtle nesting island, the sandy nesting beach stretch
on Selingaan is estimated to reach 400-500 meters while Gulisaan is 250-300 meters
and Bakunggaan Kecil is about 300-400 meters. The north-east side of Selingaan and
Bakkungaan beach is formed from exposed coral reef. Nesting can be observed all
year round. Currently, only Selingaan is open for tourism based on turtle watching
activity (Annual Report, 1988).
i

On each island, rangers and general workers work in shifts (8.00pm-1.00am
and L00am-6.00am). They undertake the data collection from adult turtles that lay
eggs, tag the nester, transplant the eggs in the hatchery and release the new emergent
hatchlings. From 6.00 am-10.00am, the staff will also be doing maintenance and other
general works.
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Conservation rTforl
A.

Species and Season

Only two major species of turtle are found to have come ashore, namely the
green turtle or Penyu Hijau {CheIonia mydas) and hawksbill or Penyu Sisik
(Eretmochelys imbricata). Besides the mentioned species, there were also four
records of Olive Ridley nesting incidents somewhere between 1986-1988 (Paul and
Lakim, 1993, de Silva, 1986). Since then, no other nesting and landing incident were
recorded.
Overall the peak nesting period for green turtles is from July to December and
the hawksbill is from January to June. For th5 individual islands, the peak period for
Selingaan is September and October, Bakkungaan Kechil is in August and October
while Gulisaan recorded a number of hawksbill landings in March annually. The trend
for total landings on Turtle Islands Parks is shown on figure 1. An interesting feature
of Gulisaan is believed to be the fact that it is the most significant hawksbill nesting
island in Malaysia (Figure 2).
B.

Tagging Program

The adult turtle tagging program started in 1977. A Monel tag is used to
obtain the migration pattern. The tag bears a return address and a reward of US$5.00
to be awarded on information of tag recoveries (de Silva, 1982). To date, a total of
42,907 (1995) turtles have been tagged. Six recoveries were obtained in the period of
1977-1979 and thirty seven tags were recovered from 1980-1993 which were mainly
from the Philippines while one each was from the Republic of Palau and Indonesia
(Paul and Lakim, 1993). To date, an additional 22 foreign tags were recovered
between 1994-1995 which were all from the Philippines. These significantly shows
that the turtle slock in the Sulu Sea is a shared population.
C.

Hatchery iVIanagcmcnt

Transplanting eggs from a hatchery has been practiced since 1966. At this
moment Sabah Parks still maintain an average percentage of hatch between 62.992.2% (Table 1) from the hatcheries located on each island. Contrary to the findings
from other researchers, Sabah Parks will continue to manage a hatchery system due to
an erosion phenomena which significantly has an impacts on the nesting beaches
Collaborative research on maintaining a good quality hatchery with two other local
research institutions is still under development. Figure 2 and 3 show the number of
egg cluthches transplanted from the hatchery according to species. Figure 4 gives the
annual number of hatchlings released from Turtles Islands between 1982-1994.
D.

Turtle Research

To date, only one research has been conducted which was in 1995. Nest
temperature reading was obtained under a collaborative research between SEAFDEC
and the Fisheries Department of Malaysia with the Sabah Parks’ Marine Research Unit.
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The sex detennination for Green Turtle hatchlings using the histology method was also
done at the ShAFDEC laboratory. Two Sabah Parks personnel involved in this project
were trained to undertake laboratory works in Terenggan u.
Preliminary results show that the average sand temperature at the depth of 75
cm for both natural nest and hatchery is on an average of 29.9°C. The highest
temperature reading is 33.0°C and the lowest is 27.1°C. Green turtle hatchlings were
obtained randomly from the Selingaan Hatchery. From a preliminary report by Johnny
and Jufri (1995) the male percentage is 26.% and the female is 68.4%. The total
sample taken was 66. A detailed sand temperature-sex for the ex-situ hatchlings
correlation study will be conducted in 1996.
E.

Enforcement and Tourism Related Activities

Tourism generates income for the turtle conservation work in Turtle Island
Park. The number of tourists increase annually (Figure 6 & Table 2). However, Sabah
Parks are very cautious toward any disturbances on turtle nesting habitats, turtle
nesting behaviors and other human disturbances to this gentle animal. The Turtle
Island Parks Regulations, 1979 made under the National Parks Enactment, 1974 is still
very much in force. Overnight tourists are still limited to 28 persons per night.
Currently, The Turtle Island Park Master Plan for Development and Management is
still under progress.
3.0 RELATED ISSUES TO CONSERVATION EFFORT
Turtle Islands Heritage Protected Area (TIHPA)
This is a collaborative program on trans-boundary turtle management between
Sabah Parks and the Pawikan Conservation Group, Department of Environment and
Natural Resources, Protected Areas and Wildlife Bureau of the Philippines. This
program is the first of its kind in the world, where two countries jointly manage the
same turtle resource. The Technical Working Group from both countries met in
Sandakan from 3-5 May, 1995 to draft the Memorandum of Agreement for the
establishment of the Turtle Islands Heritage Protected Area. Due to some unforeseen
matters, the MOA could not be signed the same year, but Sabah Parks and The
Pawikan Group are hopeful that both countries could achieve the level soon. Under
this program of collaborative scientific research, the management and study of cases
could be carried out not only on the turtle resource but on other areas such as
elasmobranch, cetaceans and dugong resource, as well.
Turtle Awareness Campaign
On 17 May, 1995，Sabah Parks was awarded the best organisation in
conserving turtle resource by the Marine Reserves and Parks Council of Malaysia.
This award was presented for being the best organisation in conserving turtle resource.
In conjunction with winning this award, a ‘Turtle Our Treasure1 campaign was
launched at the state level in Kota Kinabalu, Sabah from 28-30 July, 1995. The
order to promote and double the understanding and
campaign was initiated in
awareness of the extinction process of the sea turtle.
29

Il

一一

z

_

viov
i

_

o口

ss.zs
999-IS

sss
zsez
szozol

S6

zs-s

6

ss
6

s3ee

6

Z5.9S
§ZZ

zeo

s's

z

166 0W：

§■92
8l ess.m

61.

66s

Z

I.5W
8Z0.9

S8?

卜
MO

±NV

S

6Z0

00

dsNV

H.ee3

5955

61

T1ISMH

9H>62 T vioi

86

I

ol

OOCH

008

009

寸
00

oo

0

esssz N 3 3 §

3.S

l

SPUBSnoql

S61.

ss-

63

5S CO

9 6 ‘902 SS8S
CO

3.es

zsm

9861

6l

a

(N

CO

_J

ri
CN

o»

00

LlJ

<N

T--

§s

LU

S

0661

寸66k

s90

—
T

S8.6S

9C0X
66

j
LA o

T

s0,8

6 3 S 9 2SZ
S 61ir

hi *

T-

CN

lly n l

CN

<o

MKVd saNVISI

^nN.

3Jn

.s

30

o)
lz

_

T-

Li_

cvi

LJJ
CQ

CO
CO

Q:

O0
O0

CNJ
co

LiJ

O0

Q:
Li_

j
qd

-J
j

UJ
UJ
Qr

M

lHnl

7^10一一

_

0

9

0-

spu snoLli

Jne

CNI

CNJ

Co

LZ

vd sQzvlsl

UJ
-J

aNmyilvnNNV

LL

>0 yo

ttr

co

cb
CD

I v lo l —

SK01ls>lH91N

D;
LiJ

1
3

06

zos
•

z

9SZ

芬

$
ose

sl

98C

S3

0

§g9z
卜
—
s
—

—

—

向s
is
,
OJ

m

9U

o

s
cc

e
—

s
LIZ

01.

0
—

u

m

—

芯

99S

i

ii

OS

s
—

c

is

S9

l i

i

sz

IT-

P

960S

6P

降8
尽C
0^,

§

6

9

PA
OA
Ik

p

1

u

zi
丨
1SB

—
S99
—

i—

5

s.
92

0
M.
9

A3r

A

In

5ny

§
馨

1

nr

S

93

9

S99

兮

sS9
se
es

0

寸l
o

0

—

l

IL

艺

§
I

s

p
—

c

々

z

—

li
丨9

J

—
2L
v

it

s

s

卜

J

9SVZ
ms

og

—

3

>i

喀—

—

U9

1C9C
e

9C

」

4i
w

ei

te,

1L

m

ILZ

se

F

8

0
—

—

0

—

er

I v lo .L

ir
it
it

,osk

I

m

s?

6t

zm
sm

9

6k

ij.

i

£u02/JB

z:
•ssullassSJOMSIA £6!£1;0 S£n6y

A

s

i

32

N

9§i

ss
2SS

i
—
Ns
sz

l

寸
>02

l

ra

Icn
ip
<0
03

esl-SSMJedspuelsIacn

T

s
s
s

卜z s
O

1L

1L
aa

O

lq>

al

IP

Iv io i

loo

;§

lo>

<N

1-i

o>

oo

;s

!o)

lo lo

lo

lo

lo

Ic

lrr

CN

15

l<N

ffi

ICO

ln

<o

o)

15

!5

:o

o)

:o> 15
!o>

cu

lr>
lln lo

00
lo

Ic

In

lo>

0)
,ol

Irt
CNI

ICO

fo

ICNI

c:
l<o

IQJ

o>
lo

lo

IOO

lo>

CN

Sabah Parks plan to enhance this awareness campaign to school children,
bottom trawler operators and the public in general in the near future. Although the
banning of turtle eggs sale selling is in force, the demand for human consumption is
still there. Thus, the market for turtle eggs still exists. Therefore, an awareness
campaign is important.
Turtle Research
Sabah Parks are interested in doing collaborative research with any institution
or agency, abroad or local. This is to increase the conservation and management effort
for Sabah marine resources. Sabah Parks has identified a few areas for urgent research
works namely: hatchery management, sex ratio for ex-situ and in-situ clutches,
internesting area, a study case of accidental capture of turtles in trawl nets and
database management.
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STATUS OF THE NESTING POPULATION AND RELATED RESEARCH
ON MARINE TURTLES IN PENINSULAR MALAYSIA

Abstract
This report attempts to update the information on the status of nesting population of
marine turtles in Peninsular Malaysia and related researches carried out, in particular by the
Department of Fisheries Malaysia (DOF). Most of the information is derived from works
undertaken by MFRDMD, an agency under the DOF Malaysia, which is responsible for marine
turtle research and conservation. Four species of marine turtles are found in Peninsular Malaysia
and iheir occurrences in decreasing order are: green (Cheionia mydas), hawksbill (Eretmochelys
imbricala), leatherback {Dermochelys cariacea) and olive ridley (Lepidochelys olivacea) turtles.
Green turtles dominated the rookeries of Terengganu, while Melaka is popularly known for its
hawksbill turtles. Some information on the abundance, distribution and trends of all four species
of marine turtles are listed. Some accounts on the feeding grounds and migration habits of some
of these turtles are also given. In addition, recent and current research activities covering the
various aspects at national and regional levels, and the management application of the research
outputs, are highlighted.
Introduction
Information on the population status of marine turtles is essential for the proper
management and conservation of these endangered marine reptiles. The nesting
populations of marine turtles in several states on the east coast of Peninsular Malaysia
have been documented previously in several reports (Hendrickson and Alfred, 1961:
Leong and Siow, 1980, Siow and Moll, 1982, Brahim et ai, 1987, Limpus, 1993), but
those on the west coast of Peninsular Malaysia are still scarce. Some available documents
on this subject relating to the west coast, however, are those reported by Mortimer
(1989a, 1989b, 1990), Sukarno (1991) and Kamarruddin and Sidek (1993)
Some updated information regarding the status of population and conservation of
marine turtles, both in peninsular and the whole of Malaysia, was last reviewed by
Kamarruddin (1994) and Chan (1991), respectively. ^ 1
Research on marine turtles in Peninsular Malaysia was re-initiated in the late 1980s
and is still going on actively at present. Some earlier research activities conducted in the
1960s are those initiated by Hendrickson (1961), Hendrickson and Winterflood ( 1961),
Hendrickson and Balasingam (1966), and Balasingam and Tho (1972), but these were
conducted rather on the on-and-ofFbasis.
This paper attempts to update existing information on the status of marine turtle
populations and research conducted in Peninsular Malaysia, Most of the information
documented in this report is derived from carrying out the relevant research through
surveys and monitoring works undertaken by the Marine Turtle Research and
Conservation (MTRC) Unit of the Marine Fishery Resources Development and
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Management Department (MFRDMD), Kuala Terengganu - an agency under the
Department of Fisheries, Malaysia.
"
Species Occurrence
Four species of marine turtles nest regularly within selected rookeries in Peninsular
Malaysia. In decreasing order of abundance, these are the green turtle {Chelonia mydas)
or locally known as penyu agar”，hawksbill turtle {Eretmochelys imbricata) or ‘“penyu
karah/sisik , leatherback turtle {Dermochelys coriacea) or “penyu belimbing”，and olive
ridley turtle (Lcpic/ochelys olivacea) or “penyu lipas”. The occurrences of these species
throughout Peninsular Malaysia for the period 1991 - 1995 are given in Table 1. Nine out
of twelve states in Peninsular Malaysia indicate the availability of some of these turtles.
Two states! on the east coast (Terengganu and Pahang), however, are especially well
known for their marine turtles, as reflected by the annual occurrences of all four species i/.
m
large numbers.
Table 1: Marine turtle species and their occurrences in Peninsular Malaysia
State
Terengganu
Pahang
Johor
Melaka
Negeri Sembilan
Perak

Number of species
4
4
2

Name of. species
g,l，h，0
g，h，l，o
H，G，

H
H
3
2
2

Pulau Pinang
Kedah
Perl is
.G donotes green turtle, L - Leatherback turtle,
! j H - hawksbill turtle, and 0 - olive ridley turtle
| 丨;、:
i \ ^

J

G，H，0
G，0

G,H
G

\ \
\

Green Twvi\t (Chelonia mydas)
This species is known to nest extensively along sandy beaches on the mainland and
offshore islands in Peninsular Malaysia. They are widely distributed and their numbers and
spatial distribution during the last five years are shown in Figure 1. The highest
concentration of green turtles occurs on the island of Pulau Redang in Terengganu,
followed by Geliga and Paka - both located on the mainland of Terengganu. In Pahang, a
major green turtle rookery is located at Chendor. There are also nestings of green turtles
reported in the other areas such as around Pekan, Rompin, and on several offshore islands.
However no comprehensive data is available from these areas. Pantai Segari of Perak is a
major rockery for this species on the west coast of Peninsular Malaysia. In addition,
green turtles are also found to nest on several beaches in Pulau Pinang, Kedah, Perils, and
several Islands off East Johor, but their annual nestings (or number of clutches) are
considered small No report of green turtles nestings from Selangor, Negeri Sembilan,
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Melaka, and West Johor has been recorded to date. The nesting season, of green turtles
was documented earlier (Kamarniddin, 1994), and this occurs almost throughout the year
with peaks in June-July The temporal distributions of green turtles from the east coast
(Pulau Redang, Terengganu) and west coast (Segari, Perak) of Peninsular Malaysia are
given in Figures 2a and 2b, respectively. It is interesting to note that the pattern of
nestings shown by the green turtle population in Segari, Perak is almost constant from
year to year, in contrast to an alternate pattern shown by the Pulau Redang counterpart

Figure 1: Numbers and spatial distribution of green turtles in Peninsular Malaysia.
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The variation in this observed nesting behaviour reflect at possible difference in the stock
units of the green turiles. The annual nesting of green turtles in Terengganu, although in
fluctuation, appeared to remain stable for the period 1984-1995 (Figure 3a). However,
when compared to ihe nesting figures of 1995 (3151 nestings) to those reported in 1961
(at around 9289 nestings), green turtle population in Terengganu has probably declined by
about 66% In Perak, the trend of annual nestings showed a slight increase for the period
1990-1995 (Figure 3b). due to the absence of past data prior to 1990, no conclusion can
be made regarding the level of decrease (if any) for green turtle population in Perak.

Figure 2a. Temporal distribution of green turtles on Pulau Redang island,
Terengganu (the east coast of Peninsular Malaysia)
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Figure 2b: Temporal distribution of green turtles in Segari, Perak
(the west coast of Peninsular Malaysia)
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Figure 3a: Trends of annual nestings or clutches of green tuities iin
Terengganu, (the east coast of Peninsular Malaysia)
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Figure 3b: Trends of annual nestings or clutches of green turtles in
Segari, Perak (the west coast of Peninsular Malaysia)
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Leatherback Furdc (Dernwchelys coriacea)
The leatherback turtle is undoubtedly most abundant in Terengganu, particularly at
Rantau Abang (l:igure 4). Paka, the second major nesting area, might soon lose this
position due to developments, such as the setting up of huge petroleum-based industries,
on its beach front area.
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Figure 4: Numbers and spatial distribution of leatherback turtles in Peninsular Malaysia
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Hawksbill Turtle (Eretmochdys imbricatd)
The highest concentration of hawksbill turtles in Peninsular Malaysia is found
to be in Melaka. Presently, the rookeries at Pulau Upeh, Kuala Oinggi and Kem
Terendak are the three major nesting places for this turtle. Generally the hawksbill
population in Peninsular Malaysia is relatively small and scanttered. they are also
available in limited numbers on the east coast of Peninsular Malaysia, in particular, the
states of Terengganu, Pahang, and Johor, the offshore islands of East Johor were
reported to have the highest number of hawksbill nestings among the places on the east
coast (Figure 7). The peak nesting season of hawksbill turtles in melaka is around the
middle of the year, and their temporal distributions are shown in Figure 8. The trend in
i
the annual nestings showed some stability during the 1990-1995 period (Figure 9).
However, some fast growing developments in Melaka, particularly on the offshore
islands and the beach front areas of the mainland, would eventually affect the hawksbill
population. The available nesting data have shown the number of hawksbill nestings
on Pulaul lUpeh island has gradually decreased as development on the island
progressed. High nesting concentration has recently shifted from Pulau Upeh to Kuala
Linggi and Kem Terendak areas, the latter two areas should be declared santuaries to
protect hawksbill turtles in Melaka.
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Figure 7: Number and spatial distribution of hawksbill turtles in Peninsular Malaysia
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Figure 8: Temporal distributionof hawksbill turtles in Melaka
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Figure 9: Trends of annual nestings or clutches of hawksbill turtles in Melaka
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Olive Ridley Turtle (Lepidochelys olivacca)
Present populations of olive ridley turtles in Peninsular Malaysia are again
relatively small (Figure 10), and are mainly concentrated in the state of Terengganu.
Several nests have been recorded at Chendor (Pahang), Segari (Perak), and Pantai
Kerachut (Pulau Pinang). The peak breeding season for olive ridley turtles in Terengganu
is from April to May each year (Figure 11). The trend in the annual nestings is given in
Figure 12. The population of this species has also seriously declined by about 88%, as
shown by 293 nestings recorded in 1984 compared to only 35 nestings (or clutches) in
1995.

Figure 10: Numbers and spatial distribution of Olive ridley turtles in Peninsular Malaysia
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Figure 11: Temporal Distribution of olive ridley turtle in Terengganu
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Figure l2: Trends of annual nestings or clutches of olive ridley turtles in Terengganu
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Feeding Grounds and Migration

In Peninsulai Malaysia, little is known about the migration habits of marine turtles
and its association with feeding grounds. :However,
^ studies on adult leatherback
tagging
turtles conducted by the Department of Fisheries i.in the period 1967-1979 gave some
information on possible routes of migration of these marine animals in the South China
Sea (Leong and Siow, 1980; Chua, 1988). Based on reported recoveries of tagged turtles
from Hawaii, Taiwan, Japan, Indonesia, and mostly from the Philippines, the waters of
these countries have been predicted as the potential feeding grounds of the leatherback
turtles which nest in Rantau Abang, Terengganu. The post-nesting migration of
leatherback turtles has been postulated as following the north-bound surface current.
Tagging programmes of adult leatherback turtles in Terengganu were reinstated in 1990
by the MTRC unit of MFRDMD using titanium tags. Unfortunately, no reports of
recoveries from other countries are obtained up till now. A preliminary study attempted in
1992 by MFRDMD on the tracking of leatherback turtles using satellite-based telemetry
supported this northward pattern of movement of these animals. In addition, the locations .
and speeds of the migrating animals were also known. Within a nine-day period of
tracking, a female leatherback turtles was observed to move north-easterly towards a
location of about 153 nautical miles from Rantau Abang, at an average speed of 0.7 knots
(range 0.5-1 1 knots).
The migration of the green turtle in the South China Sea was recently reported by
Liew e/ al. (1995). The studies were conducted in 1993 and 1994 on five adult female
green turtles at Pulau Redang, an island located 45 km off the eastern coast of
Terengganu. Results from these satellite telemetry studies have shown the green turtles as
highly migratory animals. They do not remain within their final nesting area, but instead
migrate for long distances across international boundaries. Each turtle was last seen
tracking on the southwest coast of Sabah, Bugsuk Island near the Palawan Islands of the
Philippines, and Bangka Island, Tambelan Islands, and Natuna Islands of Indonesia. The
findings from this study indicated that some stocks of green turtles were shared among the
countries bordering the South China Sea. There was also a high possibility that green
turtles of Pulau Redang were using certain selected areas in the waters of neighbouring
countries as their feeding grounds.
Specific feeding grounds associated with adult marine turtles in the waters of
Peninsular Malaysia were previously almost unknown. However, recent reports
documented by the MTRC Unit of MFRDMD provided some indication of the potential
location of* these feeding grounds for specific species of marine turtles. The first report
relating to this matter actually came from some fishermen of Segari, Perak in October
1992 These fishermen, while operating on fishing traps and handlines, reported to have
frequently observed some juvenile and adult turtles, most probably green (Chelonia
mydas\ feeding on the marine mosses and plants in the vicinity of Pulau Perak, an island
located1 around^)5 nautical miles west ofTanjung Dawai, Kedah. These sightings were
observed almost throughout the year. In November 1994, another report provided the
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probability of what appears to be the possible feeding ground of adult green turtles in the
waters ofF the west coast of Johor. An adult female green turtle was incidentally caught in
a barrier net set by a native fisherman of Sungai Temon, Johor Baharu. The turtle (cell =
109.0 cm; ccw - 98.2 cm; weight = 150 kg) was later released after inconel tag (No. TF
0900) and titanium tag (No. TF 0244) were applied on the left and right front flippers,
respectively. There were no reports of green turtles nesting on the west coast of Johor.
Research
Research in Peninsular Malaysia was actively undertaken in the late 1980s
following the national workshop on Sea Turtle Conservation and Management in
December, 1987 and the establishment of the IRPA (Intensification of Research in Priority
Areas) Strategic Panel within the same year. The first workshop was held in Terengganu
and was jointly organised by the Economic Planning Unit of the State Government of
Terengganu and the Fisheries Department of Malaysia. The workshop was funded by
Syarikat Esso Sdn. Bhd. Malaysia. The IRPA Strategic Panel is the mechanism under the
Ministry of Science, Technology and Environment, Malaysia which is responsible for
promoting and sponsoring research and development (R&D) activities in Malaysia.
Research in the 1960s and 1970s, however, was mainly devoted to tagging the leatherback
turtles (Balasingam, 1967, Balasingam and Tho, 1972; Chua, 1988
The three main agencies currently involved in research and conservation of marine
turtles in Peninsular Malaysia are the Department of Fisheries (DOF), UPM (University
Pertanian Malaysia), and WWF Malaysia. In addition, USM (University Sains Malaysia)
has started some research and conservation works in Pulalu Pinang in 1987 (Mortimer,
1990) but these activities were no longer active after 1990. WWF Malaysia carried out
some surveys in the late 1980s and produced about 10 recommendation reports which
were submitted to the DOF Malaysia on the management of sea turtles. UPM has
embarked on its research and conservation works since the beginning of 1985 in the
following areas: biological studies of eggs, studies on incidental capture of turtles in
fishing gears, migration studies, and monitoring of erosion process, tar-ball and
hydrocarbon pollution (Chan, 1991).
The DOF Malaysia after approval from the IRPA Strategic Panel in 1987, began
its research Programme in 1988. The responsibility of the DOF in turtle research is in
accordance with the Fisheries Act (1985) which states that research and training are under
the jurisdiction of the Federal Government, in this case the DOF. During the initial stage,
research carried out by the DOF was assisted and guided by UPM and WWF Malaysia.
However,
. the 1990s showed the DOF to be more self-dependent. Headed by on officer
and assisted by a few supporting staff, the DOF implemented marine turtle research on its
own through the Marine Fishery Resources Research Center (PPSIM) based in Kuala
Terengganu. The center later changed its name to the Marine Fishery Resources
Development and Management Department (MFRDMD). Funded wholly by the IRPA
fbnds, MFRDMD has been carrying out some of the national marine turtle research
programmes.
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National research programmes
The information summarized below are some of the research and monitoring activities
undertaken by the DOF Malaysia:
a. Turtle-fishery interaction
The incidental capture of marine turtles in fishing gears is a major threat in marine
turtle conservation However, there are few reliable data which relate to the capture and
mortality of marine turtles in commercial fishing gears. Some interview-based studies
were carried out in 1987 and 1988 in the Rantau Abang waters to estimate the number of
turtles caught by various fishing gears operated by the local fishermen. The results
showed drift nets, with mesh sizes exceeding 18 cm (or locally known as “pukat pari”)，to
be most destmclive to marine turtles compared to four other types of fishing gears.
Detailed data arc given in Table 2. These findings were used as the basis for the ban of
“pukat pari” in 1989
Table 2:

The number of turtles incidentally caught by various fishing gears
in Rantau Abang (1987 and 1988)

Type of gear

No. of gears that
capture turtles

Trawl net
Purse seine
Driftnet (mcsli < 18cm)
Drift net (mesh >18 cm)
Longlines
(Source: Raja Mohammad Noordin,

12

16
10

No. of turtles No. of turtles/gear
caught
59
5
20
22
33

2
2

10
et a!., impublished, MFRDMD)

2

16
2

b. Tagging programme
The tagging programme was resumed in 1990, a lapse of about 10 years after the
first tagging was initiated in 1967. For the leatherback turtles, titanium tags were applied
on both hind Flippers compared to the use of plastic and monel tags on front flippers
previously practised. Taggings of green, hawksbill and olive ridley turtles were initiated in
1993, mainly in Terengganu and Pahang. Application of tags was made on both front
flippers using either titanium or inconel tags. This programme is still being actively carried
up to present. Table 3 shows the total number of turtles tagged by the DOF in the period
1990-1995.
The following was some of the ecological information derived from the tagging
programme conducted on leatherback and green turtles. The renesting interval varied
slightly between species and locations. Leatherbacks that nest in Rantau Abang showed a
9-10 days interval. While the renesting intervals of green turtles at Pulau Redang,
Terengganu and Chendor, Pahang were 9-11 days and 10 - 12 days respectively.
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Table 3: Number of turtles tagged by the DOF in Peninsular Malaysia
Species
Leatherback turtle
Green turtle
Hawksbill turtle
Olive Ridley turtle
Total

Period
1990 - 1995
1993 - 1995
1993 - 1995
1993 - 1995
1990 - 1995

No. of turtles tagged
124
562
2
3

691

Generally, the average renesting interval for both species in the last few seasons
was slightly less than two weeks. The average nesting frequency (or the average number
of nests laid by a turtle during one season) was 3.77 times for leatherbacks in Terengganu
in 1994. Green turtles show a nesting average of 1.9 times and 4.1 at Pulau Redang and
Chendor, respectively. The results however, have not taken into account the number of
turtles probably nesting in neighbouring beaches.
c. Hatchery-related studies
In situ hatching of leatherback turtle eggs, carried out in 1990 in Rantau Abang,
showed better hatch rates compared to results obtained from artificial beach hatcheries.
Incubation of 31 natural nests showed an average hatch rate of 55% or 65% (when three
clutches of totally undeveloped eggs were excluded), in comparison to only 49% average
hatch rate from relocated eggs in the beach hatcheries (Raja Mohammad Noordin, pers.
comm.). A similar study firstly attempted for green turtles in Peninsular Malaysia were
conducted at Pulau Redang, Terengganu in 1992. The emergence success from 26
clutches of naturally incubated eggs was reported to be higher, i.e. 86.4% (Kamaraiddin
and Abdul-Rahman, 1994). Other relevant studies, which have recently been carried out,
include the use of shaded and elevated hatcheries, to improve the hatch rates of green and
hawksbill turtles. These data are still being processed.
d. Nursing of leatherback’hatchlings
Leatherback turtle was reported as one of the most difficult animals to be kept in
captivity. Due to its serious population decline in Malaysia coupled with a lack of them in
an established keeping technology, the DOF took the challenge to initiate a project in
September 1990. The objective of the preliminary trial was to understand the various
factors affecting the survival and growth of leatherback hatchlings in captivity. In
December 1995, one surviving juvenile (out of 20 hatchlings nursed) reached an age of 63
months, being a size of 106.6 cm long (ccl) and 107.8 kg in weight. This record was an
improved from previous achievements: 120 days (Hendrickson and Winterflood, 1961),
661 days (Deraniyagala, 1963), 245 days (Phillips, 1977), 642 days (Whitham, 1988), and
1200 days (Bels d al.^ 1988)
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e. Satellite tracking of leatherback turtle
The first successful attempt in tracking the movement of post-nesting leatherback
turtles was obtained in 1992 using the Toyocoiti-manufactured Platform Transmitter
Terminal (PTT), facilitated with some services from ARGOS, France. One female
leatherback turtle, in her last visit to Rantau Abang, was fitted with a PTT on July 31,
1992. Information received from ARGOS showed the animal was spotted three times by
the NOAA satellites within a 9-day period after the installation of the PTT. They showed
the turtle migrating northeastwards, at a bearing of 51° - 54° following the surface
currents. The farthest distance spotted was 153 nautical miles from Rantau Abang.
Assuming the animal to be moving constantly, the mean speed at which the animal
travelled during the stated period was 0.7 nautical miles/hour. Allowing a two-month life
span of the batteries and presuming a constant speed, the animal was postulated to migrate
northeasterly within the South China Sea, to reach an area between the Hainan Island
(China) and Luzon Island (the Philippines) by the end of September 1992. Reasons for the
rather short period of tracking obtained in this experiment are not precisely known, but
could probably be due to the PTT falling off (due to a weakness in the harness design) or
the animal falling prey to a larger predator.
f. Monitoring of the nesting population and hatchling production
This activity involves the compilation of the statistics of nesting population and
hatchling production in the relevant states of Peninsular Malaysia. Turtle mortality,
particularly those found stranded on the beaches, is carefully monitored. In addition,
monitoring of related issues and problems in hatching production are likewise carried out,
and recommendations for remedial actions made to the relevant State authorities. The
updated information on the nesting population in Peninsular Malaysia has been
documented in the early section of this paper, whereas hatchling production was reported
separately (Kamaraiddin and Thalathiah, 1994).
g. Turtle surveys
Ground nesting beach surveys aimed at documenting the size of rookeries, and
estimating the abundance and distribution of marine turtles, have been regularly carried
out. To date, such surveys were conducted at the following locations: Terengganu (areas
from Geliga to Chendering, Kuala Barn in Setiu and several offshore islands including
Pulau Redang, Puiau Perhentian, Pulau Bidong, and Pulau Lang Tengah), Pahang
(Chendor), Pulau Pinang (the north and west coast of Penang Island), Perak (Segari),
and Melaka (Kuala Linggi, Kem Terendak, Pulau Upeh). Some recommendations for
conservation have been forwarded to the relevant State Department of Fisheries.
Regional research programmes
The fact that marine turtles are highly migratory animals has been realized from
results of several tagging experiments and telemetry studies carried out within Malaysia
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(Leong and Siow, 1980, Liew d a/., 1995) and abroad (Pritchard, 1973; Pritchard, 1976;
Limpus c/ a/., 1983; Mortimer and Portier, 1989; Limpus et a!.y 1992; Renaud and
Carpenter, 1994). To tackle the issues on marine turtle conservation, the cooperative and
collaborative research and conservation efforts among neighbouring countries are crucial.
Malaysia has taken a initiative towards promoting and sponsoring regional marine turtle
researches through SRAFOEC/MFRDMD based in Kuala Terengganu. The funding for
these types of research, secured from the Government of Japan, will be allocated for the
next three years in the implementation of the following approved activities; (i)
organization of、the First SBAFDEC Workshop on Marine Turtle Research and
Conservation. 15-18 January 1996 in Kuala Terengganu, (ii) regional tagging programme,
(iii) compilation and dissemination of marine turtle statistics in the region, and (iv) other
relevant studies on biology and ecology of marine turtles. Relevant studies will be
intensified in the near future.
Management applications of research outputs
Several management applications have been realized directly or indirectly from the
marine turtle research carried out by the three above agencies in Peninsular Malaysia since
the late 1980. These include:
a) The adoption of the Turtle Enactment 1951 (Amendment) 1987 by the State
Government of Terengganu to provide more comprehensive management measures
on marine turtles in Terengganu.
b) The establishment of the Rantau Abang Turtle Sanctuary in 1989. The gazetted area
coveis 1.^ km oi the land area, and waters from the beach up to 3 nautical miles. The
objectives arc lo provide maximum protection, control over beach front developments,
minimise human disturbances, and to enhance the research and monitoring works.
c) The ban on sale and consumption of leatherback turtle eggs in Terengganu in 1989.
This stringent action was taken in order to provide an effective way of protecting the
eggs，since the nesting population of adult turtles visiting Terengganu has drastically
fallen.
d) The ban on the use of “pukat pari”，a type of driftnet with mesh sizes exceeding 25.4
cm’ which ai c taigelted toi capture of sharks and rays. The nation-wide ban comes
under the jurisdiction of the Federal Government, artd the enforcement ris carried out
by the DOF Malaysia. The Fisheries Rules (Prohibition of Fishing Methods)i 1980
(Amendment 1989) provide the objective to protect marine turtles, and came into
force in 1990.
e) The Rantau Abang Fisheries Protected Area was established by the Ministry of
Agriculture for the purpose of protecting adult leatherback turtles during the nesting
season. The offshore sanctuary covers an area of 3-10 nautical miles along the beach
from Kuala Merchant m
i the north，to Kuala Abang (Tanjung Jara), in the south. The
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regulations, cited as the Fisheries (Prohibited Areas) (Rantau Abang) Regulations
1991，prohibit any form of fishing activities in the area with the exception of fishing
using anchovies seine net, hook and line, lift net and squid jigging.
f) The establishment of the Fisheries (Turtles and Turtles’ eggs) Rules for the states of
Pahang and Pulau Pinang. The draft proposals have been submitted to both State
Governments.
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SEVERAL ASPECTS OF SEA TURTLES AROUND JAPAN,
IMPLICATING THEIR CONSERVATION AND MANAGEMENT.
Japan is already well known as a most important nesting island for the Loggerhead sea turtle in the Pacific, but it is not so popular to both the Hawksbill and Green sea
turtle which land in several spots in Japan. Generally speaking, almost all Japanese love
sea turtles. These animals are exhibited either in aquariums or limited accessible spawning
spots. As for fishermen, they are aware of sea turtles, and they are kind enough to treat
sea turtles courteously because they believe sea turtles are messengers of the Sea God
which signal a successful catch of fish as in the legend of Urushima-Taro. Anyhow, in
、current Japan, one of the national laws which is called the law of conservation for aquatic
life strictly prohibits anyone from capturing and/or injuring any species of sea turtles
except for some scientific purpose, for example, the study of conservation, propagation
and so on, which has been specially licensed by the Government.
While the study of sea turtles has continued, the full picture of their habits is
unknown and the biomass level is still unclear because of limited observation data mainly
from limited spawning seashores. Usually such observation data is not available for the
calculation of stock size since there is no consideration for the landing times of an
individual female. Additionally the serious impact of artificial change on spawning ground
was not quantified entirely.
Fortunately, there have been no reports indicating the obvious reduction in
numbers of Logger-head landing both from scientists and voluntary observation groups.
For assistance on the understanding of landing sea turtles, a general national-wide research
was promoted in 1993 by the prefectual governments. The results are summarized to four
figures on distribution maps according to species. The total number of each species was
7,694 (Logger-head). 885 (Green) and 5 (Hawksbill) respectively. As for the Loggerhead, the landing spots were distributed in the mid part and southwest part of the Pacific
coast. The landing of the Green sea turtle were in the Kyushu region, but the main spot
was in the Ogasawara Island which are located in the south offshore from the mainland of
Japan. In the Ogasawara Islands, several launching enhancements are also conducted by
prefectual governments. Five landings of the Hawksbill were recognized in the Okinawa
prefecture.
^
In Japan，highly artificial developments have been conducted in the coastal zones
with the intention to prepare the infrastructure for maritime business and/or a marine
resort: Consequently many lagoons and natural seashores had been lost or affected. Since
the middle of the 1980s, artificial changes and various types of mitigation measures have
been introduced to harmonize the artificial development and conservation of nature.
Regional citizens became also interested in nature, especially that of the rural coast. A
significant number of voluntary activities have been promoted such as the cleaning of the
beach, the preservation of the marine
• life including_ sea turtles by control of automobiles
&
entering the beach. However, the turtle eggs for hatch is monitored with an
.... existing
strictly temperature-conti oiled facility and experts to avoid problems in incubation.
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Sea tui ties sometimes snuggle to floating items such as weather observation buoys,
but they do not swim around rapidly and hence it is rare for them to entangled by such
items. They arc also seen in offshore areas by fishermen. In the past, it was reported that
sea turtles sometimes were entangled by some part of fishing net gear which had teared
and floated in the ocean. At present, several ways to burn the gear has been introduced in
both large fishing boats and other major mother port coastal fishing boats. As for the
coastal fishery areas around Japan, it is conjectured that some incidences of sea turtles
have occurred at stationary net fishery areas and scarcely at coastal longliners. However
incidental death of these animals is not frequently reported. The reason for this is
estimated as follows. Major stationary net fishing practices have the facility of a video
monitoring system, and when fishermen notice a wandering sea turtle they promptly go to
the gear to rescue it. In the case of the longliners, almost all the sea turtles hooked by that
gear is alive, so the fishermen gently rehook and release them. The behavior of fishermen
is based on respect for sea turtles.
And now, turning to the world wide situation, incidences of trawlers which target
prawns in both the Gulf of Mexico and the northern part of Latin America were raised.
To avoid incidental takes measure. so called ‘TED’ was introduced in that region. It
might be appreciated but it is unclear whether such measures are necessary for other types
of trawl fishery or not, and it is also unclear whether such measures are effective to
incidental takes caused by others or not.
It seems the conservation and management of sea turtles should be considered in a
comprehensive manner It is easy to focus on the incidences such that the fundamental
issues are left abandoned. The actual issue is how we can regain the several local declined
stocks of sea turtles. Sea turtles are not special wildlife which decrease to the level of
near extinction and are also not fragile from the biological point of view. Propagation
measures under appropriate conditions will lead to a successful biomass level. Last
summer, I heard two items of good news. One was from the Port of Nagoya Public
Aquarium, which propagated the Logger-head under breeding conditions in an artificial
indoor beach alt ached to a breeding water tank. The other was from an artificial beach
called 4Southern beach7 which was created as one of the mitigation areas for development
of the new Kansai International Airport in Osaka Bay. For the past several years, there
were not landings of Logger-heads and some emotional people said that the Logger-head
has become extinct. However, at the end of last May, a female Logger-head landed and in
the middle of August about thirty babies hatched
These events seem to consider and to progress the conservation and management
of sea turtles. Whether the spawning spot is natural or not, the propagation will succeed
under appropriate conditions. And the result we obtain will both enhance and provide
additional utilization locally and/or internationally for sea turtles in the near future.
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ABSTRACT
There is an urgent need to effect a regional program to ensure the survival of our remaimng manne
turtle resources in the ASEAN Region. In the past five years, we have witnessed ^
^.^eglc,nal
program working within the context of the Association of Southeast Asian Nations (ASEAN)^The Phihppines
and Malaysia are in the process of forging a bilateral agreement to establish the worlds first transfronUer
protected area for marine turtles. A regional pool of experts must be organized to initialize the implementaUon of
the formulated regional program. There is a need to focus and integrate all regional efforts and activities towards
a common regional program.
1.0 INTRODUCTION
The ASEAN Region is considered a critical habitat for the endangered marine turtles. Of the
eight species of marine turtles found worldwide, six are known to occur in the region. These include
the green turtle {Chelonia mydas), the hawksbill turtle (Eretmochelys imbricata), the loggerhead turtle
{Caretta caretta), the olive ridley turtle {Lepidochelys olivacea), the leatherback turtle (Dermochelys
coriacea) and the flatback turtle {Natator depressus). The region is also known to harbor significant
turtle populations. These include major nesting populations of green turtles found in the PhilippinesSabah Turtle Islands-Northeast Indonesia area and clusters of rookeries in the Peninsular MalaysiaSarawak-Southwest Kalimantan area. Terengganu in Malaysia is known to be a rookery for
leatherback turtles, while major concentrations of hawksbill turtles have been located in the region
(Limpus, 1994).
Marine turtles as a traditional resource have a long history of exploitation in the region. In the
past the harvest of turtles (from the eggs to the nester) were exploited on a subsistence level by coastal
inhabitants. However, in the last fifty years, we have seen the rapid decline of the population. This can
be attributed to the increase in harvests mainly to cater for demand for trade of these valuable items.
The development of an international market, increased by-catch in fishing gears and habitat degradation
has considerably led to the unsustainable levels of harvest.
Considering that marine turtles are highly migratory which transcend international boundaries
at its different life stages, effective management and conservation can only be realized through a
concerted and collaborated effort between range countries.

2.0 DEVELOPMENT OF A REGIONAL MARINE TURTLE CONSERVATION
PROGRAM
Working within the framework of the Association of Southeast Asian Nations (ASEAN), the
ASEAN Working Group for Nature Conservation (AWGNC) became the forum in the development of
a regional program. During the 1st meeting of the AWGNC, the Malaysian proposal to develop a
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regional program to conserve marine turtles was approved and endorsed to the ASEAN Senior
Officials on the Environment (ASOEN).

In 1991, during the second meeting of the AWGNC held in Manila, the Philippine delegation,
through the Pawikan Conservation Project proposed the conduct of a Regional Symposium Workshop
on Marine Turtle Conservation. The proposed activity aimed to formulate a regional conservation
program for marine turtles. The body designated the Philippines to source funds for the proposed
symposium-workshop.
The Pawikan Conservation Project (PCP) of the. Protected Areas and Wildlife Bureau
spearheaded the move to source funds for the proposed activity. The project proposal was submitted
to the WWF-Philippine Program, who in turn packaged the proposal for external funding. In August
1993, WWF-Philippine Program through the WWF-Japan and the US-AID approved the grant to
conduct the First ASEAN Symposium-Workshop for Marine Turtle Conservation. The conduct of the
Workshop was coordinated by the Marine Turtle Foundation Inc.
3.0 FIRST ASEAN SYMPOSIUM-WORKSHOP ON MARINE TURTLE CONSERVATION
The First ASEAN Symposium-Workshop on Marine Turtle Conservation was held from
December 6-10, 1993 in Manila, Philippines. Representatives from Indonesia, Malaysia, the Philippines
and Thailand attended the activity. Dr Colin J. Limpus of the IUCN Marine Turtle Specialist Group
was invited as the resource speaker and adviser.
The symposium provided the venue for experts to interact and present activities undertaken by
the different countries and gave the participants a broader perspective of the existing regional situation.
The major output of the symposium-workshop was a regional strategy proposal which was
formulated by representatives from ASEAN member nations. The conservation strategy calls for a
concerted effort by the government, non-g'ovemment organizations, academic institutions with
technical expertise on marine turtle conservationn within 1the region.
The proposed regional management plan focused on the following concerns (Proc. 1st ASEAN
Symposium-Work shop on Marine Turtle Conservation, 1994).
a.

Institution building - An ASEAN Marine Turtle Specialist (Group) Network shall be
created and organized consolidating all experts on marine turtles. The Specialist
Network will be tasked to formulate and recommend policies and programs to the
AWGNC.

b.

Information - A regional information system for marine turtles is to be developed by
establishing and maintaining a regional database and information network for marine
turtles.
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c.

Concerted •efforts among
Management-oriented research and monitoring marine turtle scientist in the region are needed to enhance collaboration, research and
monitoring procedures. Research and monitoring activities must be standardized along
with the networking of an available database. Study areas of concern include the
following:
.•
■ ••

Population status and distribution
Turtle harvest management
Augmentative researches relevant to the conservation and protection of
all life stages of marine turtles

d.

Education, conservation awareness and publicity - Training and education for
appropriate personnel is to be coordinated. The conservation awareness programs
involve the coastal communities.

e.

Resource management - The declaration of regionally and globally significant nesting
areas in the region as ASEAN Heritage/Conservation Areas is recommended.
Identified significant marine turtle areas/habitats in the region include the following:
• Turtle Islands (Philippines, Sabah); Sipadan Island, Malaysia; and
Berau Islands (for green and hawksbill turtles)
Pantai Utara Kepala Burung Irian Jaya, Indonesia (for greens and
leatherback)
The program also encourages cooperation in the management of significant
turtle areas that share common boundaries, and formulate specific conservation
programs in significant areas in collaboration with concerned local communities.

£

International efforts - Member countries are encouraged to accede to international and
regional species conservation agreements/conventions (i.e., CITES, Bonn Convention,
SPREP, IUCN/SSC-MTSG).

The above mentioned regional plan for marine turtles was duly endorsed by the 4th meeting of
the AWGNC to the 4th meeting of the ASOEN. The Philippines was designated as the lead country in
the implementation of the ASEAN Marine Turtle Conservation Program.

4.0 BILATERAL AGREEMENT FOR THE ESTABLISHMENT OF THE TURTLE
ISLANDS HERITAGE PROTECTED AREA
With the standing approval/endorsement of the ASOEN to the formulated regional program, it
is perceived that actual implementation will take a long and tedious process working within the context
of ASEAN. In consonance with the ASEAN Marine Turtle Conservation Program a bilateral approach
was initiated by the PCP and WWF to declare the world's first transfrontier protected areas for marine
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turtles between the Philippines and Malaysia. Exploratory talks on the issue was initiated by the PCP
and WWF with the Sabah National Parks.
The proposed Transfrontier Protected Area for Turtle Islands was initialized through the
formulation of a mechanism on the possible areas of cooperation and a joint agreement draft. The
WWF in collaboration with the Marine Turtle Foundation sponsored an Inter-agency Consultative
meeting of concerned government agencies and institutions in the Philippines to deliberate and refine
the working document.
The said document was submitted by DENR to the Department of Foreign Affairs which
enabled the Philippines to include the said issue in the 2nd Philippines-Malaysia Joint Commission for
Bilateral Cooperation (JCBC) held last March 1995. As a result of the JCBC meeting, the issue of
establishing a transfrontier protected now referred to as the Turtle Islands Heritage Protected Area
(TIHPA), was approved in principle by both the governments. The JCBC also further agreed to create
a Joint Technical Working Group (JTWG) to review and discuss the details of the agreement. The
JTWG met last May in Sandakan, Malaysia and finalized the details of the agreement (annex 1). In
September of 1995, President Ramos authorized the Secretaiy of the DENR to sign for and behalf of
the Philippines. In this juncture the Malaysian government also indicated its intention of forging an
agreement by suggested that the signing be done on the 3rd JCBC meeting slated sometime in March,
1996.
The general concept of establishing the TIPHA between the governments of the Philippines
and Malaysia revolves on the premise that turtle resources in the Turtle Islands is a shared resource
which is considered the only remaining major green turtle nesting population in the ASEAN region and
one of the nine remaining in the world (Limpus, 1984). This resource shared between the Philippines
and Malaysia is envisioned to be managed and protected as a single unit through a joint management
scheme. Incorporated in this concept is a unified approach in the formulation and attainment of
management protection schemes which would deal on the following work areas:
a.

Institutional Set-up - A Joint Technical Working Group is to be duly established by the
JCBC to implement the management and conservation activities in the TTHPA. The
JTWG shall report directly to the JCBC as the official policy making body of the
TIHPA.

b.

Rnrder-crossing - A workable system which would be acceptable to both countries
with-out compromising security and other existing policies is to be devised.

c.

Resource management -A management scheme which would compliment and enhance
existing activities related to habitat protection is to be designed and implemented.

d.

Research anH monitoring - Management oriented research and monitoring schemes wil
be implemented. Results of researches will be the basis in formulating sounc
management policies to enhance conservation. Immediate areas of concern include th<
following:
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population status and distribution
turtle harvest
dynamics of turtle egg trade
DNA analysis
determination of sex ratio
resource and ecological assessment
socio-cultural-economic and investment opportunity assessment
e.

Eco-tourism - The industry complementary to conservation is to be enhanced and
developed.

f.

Information - The exchange of information including the establishment of a
centralized database and linkage with other research and educational institutions
involved in marine turtle conservation is to be enhanced.

g-

Information awareness - An information awareness program primarily targeted towards
the inhabitants of the Turtle Islands on the conservation of marine turtles and their
habitat is to be developed.

h.

Financing - A sustainable financing strategy through the establishment and management
of an Environmental Guarantee Fund or Trust Fund to support its programs, activities
and operations is to be formulated.
Staff development - Developmental programs to upgrade the capabilities of the
heritage protected area staff are to be instituted.

The establishment of the TEPHA, through a bilateral agreement between the governments of
the Philippines and Malaysia is seen as an initial step towards the declaration of Turtle Islands as the
first ASEAN heritage conservation area for marine turtles. The case of Turtle Islands should serve as a
regional strategy to be implemented in other significant marine turtle areas.
5.0 ASEAN MARINE TURTLE SPECIALIST NETWORK (AMTSN)
One of the specific activities lined-up in the proposed Regional Marine Turtle Conservation
Program is the creation of the ASEAN Marine Turtle Specialist (Group) Network. The network as
conceived in the regional plan shall serve as an advisory body, to the AWGNC. It will be tasked to
recommend policies and programs in the regional effort to conserve marine turtles. The network will
involve the participation of agencies, institutions and NGO's involved in marine turtle conservation.
In the 5th meeting of the AWGNC, the Philippines saw the urgent need to formally organize
and convene the AMTSN as an initial step to operationalize the regional program. As conceptualized
by the Philippine delegation in the said forum, the primary objective of the Network would be to
identify tangible and implementable activities to initialize the regional program -and start the ball rolling.
Also during the same meeting with technical support from the WWF-Philippine Program, the regional
program formulated in the 1 st ASEAN Symposium-Workshop on Marine Conservation conducted in
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1993 was translated into an agreement. This strategy was undertaken to strengthen the commitment of
each member country in the ASEAN to support the program.
Through the initiatives of the Philippine delegation, the 5th meeting of the AWGNC approved
the call for the creation of the AMTSN, and has authorized the AMTSN to solicit funds from outside
sources to operationalize the program. In response to the matter, the PCP and the WWF submitted a
proposal to the Convention of Migratory Species (CMS) [otherwise known as the Bonn Convention]
for the convening of the AMTSN. The CMS in its last meeting is seriously considering to fund the
activity.
The meeting agreed to review the draft agreement before the 6th ASOEN meeting before it is
endorsed.

6.0 RECOMMENDATION/CONCLUSION
It is an accepted fact that a successfijl marine turtle conservation program cannot be achieved
at a national level. In the last five years we have witnessed collaboration in. the development of a
regional program to save our marine turtles. We have at hand a framework to work on. Much work
has been done and much work needs to be done to realize the objectives of this program. Thus, there is
a need to focus and integrate all our efforts and activities towards a common regional program.
7.0 REFERENCES
Limpus, C.J. 1984. Inception Report: Status of Marine Turtle Conservation in the
Philippines.(unpublished).
Limpus, C.J: 1994. The worldwide status of marine turtle conservation. In: Proceedings of the First
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Conservation, Manila Philippines, 1993. pp. 229-235.
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Annex 1
MEMORANDUM OF AGREEMENT BETWEEN THE GOVERNMENT OF MALAYSIA
AND THE GOVERNMENT OF THE REPUBLIC OF THE PHILIPPINES ON THE
ESTABLISHMENT OF THE TURTLE ISLANDS HERITAGE PROTECTED AREA

The Government of Malaysia and the Government of the Republic of the Philippines
hereinafter referred to jointly as ’’PARTIES’’ and singly as "PA RTY";
RECOGNIZING the significance of the Turtle Islands as a traditional nesting area of the
green (Chelonia mydas) and the hawksbill {Eretmochelys imbricata) turtles;
REALIZING that effective conservation efforts cannot be independently realized at a national
level and that bilateral efforts are necessary to ensure the long-term survival of marine turtles in this
part of the region;
DESIRING to jointly manage and protect the only remaining major green turtle liabiiats and
population in the Southeast Asian region through a unified approach in the formulation and attainment
of the management and protection strategies/goals;
HAVE AGREED AS FOLLOWS:
Article I
Location
Subject to their respective laws, the contracting PARTIES hereby agree to establish the Turtle
islands Heritage Protected Area (TIHPA) composed of six islands designated by the Philippines:
Boaan, Langaan, Great Bakkungan, Lihiman, Taganak, and Baguan; and three islands designated by
Malaysia: Pulau Selingan, Pulau Gulisan, and Pulau Bakkungan Kechil with their corresponding
coordinates:
Islands
Boaan
Langaan
Great Bakkungan
Lihiman
Taganak
Baguan
Pulau Selingan

N Latitude
6017，16”
6012,27”
6011，13”
6014,02”
6004,38”
6°06,07”

60n，oo”

Pulau Bakkungan Kechil
Pulau Gulisan

6010,18>,
6°09,00”
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E Longitude
118° 04’42”
118° 08,59”
118u 07，15”
118° 04,09”
118° 19,00”
118u 26’58”
118u 04,00”
118° 06 W，
118° 03’00”

Article II
Purpose
Subject to their respective laws, the contracting PARTIES shall jointly manage and protect the
Turtle Islands Heritage Protected Area as a green and hawksbill turtle sanctuary. The contracting
PARTIES shall endeavor to develop an integrated, management program that shall highlight, at the
minimum, the following:
1.1

Implementation of an integrated and uniform approach to conservation and research that is
oriented towards wise management of the TIHPA;

1.2

Establishment of a centralized database and information network on marine turtles;

1.3

Development of appropriate information awareness programs primarily targeted towards the
inhabitants of the Turtle Islands on the conservation of marine turtles and the protection of
their habitats;

1.4

Implementation of a joint marine turtle resource management program;

1.5

Development and implementation of a training and development program for the staff of the
TIHPA;
—

1.6

Development and undertaking of eco-tourism programs; and

2.

The contracting PARTIES shall adopt 汪 Turtle Conservation and Research Program
composed of activities included but not limited to those which appear in Annex A.
Article m
Joint Management Committee
The TIHPA Joint Management Committee (hereinafter referred to as the Committee) is
hereby established to implement the purposes specified in Article II of this Agreement.

2.

The Committee shall be composed of five members from each contracting PARTY. The
representatives may be accompanied by one or more experts and advisers who may come from
non-government organizations involved in the conservation of marine turtles.

3.

The Committee shall serve as the policy-making body of the TIHPA and may
coordinate/collaborate with international organizations involved in marine turtle cconservation
for the realization of the purposes of this Agreement.

4.

The representatives of each contracting PARTY to the Committee shall study and
recommend to their respective law-makiing authoritiies the enactment of such laws as may be
necessaiy to pursue the purposes of this Agreement.
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5

The Committee shall render periodic reports to the Malaysia-Philippines Joint Commission for
Bilateral Cooperation.
Article IV
Implementing Agency
Each contracting PARTY shall designate an appropriate Implementing Agency to enforce,
implement and monitor the policies, rules and regulations formulated by the Committee for the
management and protection of the TIHPA.
Article V
Coordination and Linkages
The Committee shall meet at least once a year on dates that shall be agreed upon by the
contracting PARTIES.

2.

The Implementing Agency of each contracting PARTY shall maintain active communication
with each other to ensure the effective enforcement and implementation of policies and
programs as agreed to by the Committee.

3.

Each contracting PARTY shall alternately host the meetings of the Committee.
Article VI
Financing
Through funding and technical assistance from donor agencies and non-government
organizations, the Committee shall formulate a Sustainable Financing Strategy (SFS) such as
the establishment and management of an Environmental Guarantee Fund or Trust Fund to
support its programs, activities, and operations.

2.

Each contracting PARTY shall be responsible for the administration of funds allocated for
their respective activities in pursuance of the programs of the TIHPA.
Article VII
National Laws and Regulations
Matters or issues not covered by the foregoing provisions shall be subject to the respective
national laws and regulations of the contracting PARTIES.

2.

Nothing in this Agreement shall modify any existing agreement between the Government of
Malaysia and the Government of the Philippines.
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Article VIII
In(erprotation and Application
T^he contiactinL IAUIIKS slmll resolve any differences arising from the interpretation and
app ication oi t us Agiccnicm ihiouuh mutual consultation. However, in instances where differences
^annot be resolved tlirough consuliation, the matter shall be referred to the Malaysia-Philippines Joint
Commission for Bilateral C ooperation for resolution
Article IX
Amendment
This Agreement may be amended at any time by mutual agreement of both contracting PARTIES,
provided that such amcndniL'iiis shall noi prejudice the execution and implementation of existing
contracts, projects and pi oui tims

Article X
Entry Into Force
This Agreement shall enter into force on the date of the exchange of diplomatic notes indicating
that the legal requirements and formalities under the respective laws of the contracting PARTIES ha ve
been completed
IN WITNESS \> IIKRKOI% the duly authorized representatives of the Government of Malaysia
and the Governnicm oflhc Republic of the Philippines have signed this Memorandum of Agreement.
DONE at
, on this__ day of_____________ 1995, in four originals, two each in
the Malay and English languages, both texts being equally authentic.
In case of divergent interpretation of the Malay and English texts, the English text shall prevail.

For and on behalf of the
Government of the Philippines

For and on behall'c^f'thc
Govemmeni of Malavsia
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Annex A
CONSF.RVATION AND RESEARCH PROGRAMMES FOR
THE TURTLE ISLANDS HERITAGE PROTECTED AREA

I. TURTLE CONSERVATION AND MANAGEMENT PROGRAMME
1.
2.
3.
4.
5.
6.

Protection of nesting habitat
Prohibition of sand and coral excavation
Protection and rehabilitation of beach vegetation
Beach clearing activities
Protection of adult tunles
Prohibition of the use of fishing gears contributing to mortality or disturbance of turtles within the
TIHPA
一
^
7. Screening of lights from buildings
8. Protection from main forms of pollution that might endanger turtles
9. Formulation of a Joint Management Plan for the TIHPA
II. RESEARCH AND MONITORING PROGRAMME
1.
2.
3.
4.
5.
6.
7.
8.

Population status and distribution
Turtle harvest management
Dynamics of turtle egg trade
DNA analysis
Determination of the sex ratio in ex situ hatching
Tagging of turtles
Joint resource and ecological assessment
Joint socio-cultural-economic and investment opportunities assessment
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STATUS OF MARINE TURTLES IN THAILAND
ABSTRACT
Conservation attempts are being made for the four remaining species of sea turtles in
Thai waters, which are the green turtle (Chelonia mydas), the hawksbill turtle {Eretmochelys
imbricata), the olive ridley turtle {Lepidochlys olivacea) and the leatherback turtle {Dermochelys
coriacea). The green and hawksbill turtles are abundant in the Gulf of Thailand. Nesting activities
occur all year round with a peak from May to July. The olive ridley and leatherback turtles are
found at the Andaman Sea coast of Thailand, their nesting season being a short period between
October and March. Populations of the green and hawksbill turtles have not been found to
drastically decline, allough the populations of olive ridleys and leatherbacks have declined
significantly. The decline was caused by several factors. In the past, sea turtles were harvested for
commercial reason. Tourism development creates high demand and raises the value of sea turtle
eggs, and even causes invasion of the nesting habitat. Only a few areas remain suitable for nesting
of the turtles, and most of these areas are now under the jurisdiction of the National Parks and
Thai Navy. Laws and regulations have been registered in order to conserve sea turtle. A public
information campaign on sea turtle biology and conservation has been conducted to increase
public awareness. Biology researches are being conducted to improve conservation efforts.

INTRODUCTION
Five species of sea turtles have been recorded in Thai waters: the leatherback
turtle (Dermochely coreacea)^ the green turtle (CheIonia mydas), the hawksbill turtle
(Erethmochelys imbricala) the olive ridley turtle (Lepidochelys olivacea) and the
loggerhead turtle (CareUa carella) (phasuk and Rongmaungsart, 1973). The green
and hawksbill turtles are common in the Gulf of Thailand, while the olive ridley turtle
is the most abundant species along the Andaman Sea Coast of Thailand. A small
number of leatherback turtles have been found on the Andaman sea coast, while the
green and hawksbill turtles are very rare and the loggerhead turtle is believed to be
extinct in the area. In the past, sea turtle eggs were commercially harvested. Many
nesting beaches were declared to be concession areas. About 20-30% of the
harvested eggs were reincubated under human care. The young sea turtles were
released to the sea according to an agreement between the government and the
concessionaires(Chantrapornsyl, 1992). In addition to the eggs harvest, sea turtles
were hunted for shells and meat without control. The shells were exported and their c>
values have increased each year. In 1964, some heavy fishing gears such as trawling
and drift gill nets were introduced in Thailand. A lot of sea turtles were exploited
continuously. These fishing gears also threatened the turtle population.
The decline of the sea turtle population in Thailand has raised awareness for
serious attempts be made to conserve sea turtles. The sea turtle conservation project
was conducted at the Phuket Marine .Biological
Center since 1971, which was
.
followed by the establishment of a sea turtle conservation station at Man-Nai Island in
the Gulf of Thailand. Since then the biology of the sea turtle has been studied and
many nesting sites protected. Some of these areas have been decleared as National
Parks in order to better protect the animals and their habitats. Laws and regulations
have been legislated including education and campaigns for the public.
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「his report will address the status of sea turtles, the conservation activities
implemented, and the problems concerning sea turtle conservation in Thailand.
Distribution, nesting season and egg abundance
There are two main nesting areas for sea turtles in Thai waters which are
different geographically and in terms of species found 1) Khram island, located at the
inner Gulf of Thailand, Chonburi Province, is the important nesting area for green and
hawksbill turtles (Fig. I). 2) The Andaman sea coast of Thailand, is the nesting area
for olive rid ley and leatherback turtles especially along the west coast of Phang-nga
and Phuket Provinces and the adjacent islands. (Fig. 1 and 2).
The nesting season differs among species and geographical conditions. In the
Gulf of Thailand, the green and hawksbill turtles lay their eggs throughout the year,
with a peak from May to August (Fig 4). The annual number of green turtle nests
fluctuated from 933 to 196 during 1973-1990 (Table 1). The highest frequency of
green turtle nesting occurs in June and July The nesting peak of hawksbill turtle is
between May and August. The highest annual number was 126 and the lowest was
34 during the same period The populations of green and hawksbill turtles in this area
have not declined significanily. because their nesting area has been controlled by the
Thai Navy for a long time (Phasuk, 1992) (Fig. 3). As the area is completly protected,
very few fishermen or poachers can enter the island. Thus the number of green turtle
nests remained constani. However, the number of hawksbill nests have markedly
declined lo 41 nests in 1993 compared to the number in the year 1956. (the data was
adapted from Pliasuk (1995) and the number of nest in 1993 from the records of the
Thai Navy).
In the Andaman Sea coast area, the nesting season of sea turtles occurs from
October to March with the peak from mid-November to mid-January (Fig.5). The
nesting of sea turtles occurs at the three main areas of Phang-nga and Phuket
Provinces (Fiu. 2) Four species reported from Thai waters are found here‘ The most
abundant is" the olive ridlcy turtle and the occasionally found leatherback turtle.
-Nowadays the green and hawksbill are rarely found but a few have been reported at
.Similan Island, Surin Island and Tarutao Islands. The nesting areas can be described
as follows:
1). The group of Phrathong Islands, which comprise Ra, Phrathong and
Khokoa Islands. The islands have a total of 14 kilometers of fine sand beaches. Here
the number of olive ridlcy turtle nests declined from 2)8 nests to 42 nests from 1979
to 1990, an 82% reduction (Table 2) (Chantrapornsyl, 1992). More recent data from
1993 shows onlv 31 nesis. This area is still a virgin area wheret only few beeches
, have
been developed'and lew poachers were reported. Thus the decline of sea turtles are
caused mainly from heavy fishing activities.
2). Thaimuang beach is located along the western coast of Phang-nga

Province This area is about twenty kilometers long. There were recorded a number
of nests during 1978-1982 as shown in Table 2. Since 1983 there was no record but
in 1993 77 tfests xvere recorded The Northern half of this area belongs to the
National parks\vhcrc it is fully protected except for the southern part, which is a
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Figure 1. Map showing the coastlines of Thailand and sea turtle nesting areas..
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Figure 2. Sea turtle nesting areas in the Andaman Sea coast of Thailand and adjacent islands.
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human habitat. Here eggs poaching is a big problem and incidental catches of turtles
by fishing gears has often occurred. The incidental capture is mainly by drift gill nets
and long line hooks.
Year

Green

Hawksbill

Total

1956
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1993

791
374
408
196
577
315
566
251
303
489
568
365
496
390
933
251
904
283
190
282

224
34
49
46
50
75
119
62
102
91
121
72
81
119
123
90
126
68
41
41

1015
408
457
242
657
390
685
313
405
580
689
437
577
509
1056
341
1030
351
231
323

Table 1. Number of nesting green and hawksbill turtles observed at
Khram Island from 1973-1990 as compared to the numbers in 1956
and 1993.
Year
1978
1979
1980
1981 1982
1983
1984
1985
1986
1987
1988
1989
1990
1993

Phrathong
238
182
173
142
117
121
76
67
75
67
50
42
31

Thaimuang Phuket
237
227
308
265
246

124
125
86
94
70
37

77

15

Table 2. Number of nests of sea turtles along the Andaman sea coast
of Thailand.
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Figure 3. Number of nestes laid by green and hawksbill turtles at
Khram Island during 1956-1993 (Adapted from Phasuk, 1992).
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Figure 4. Nesting season and the peak of green and hawksbill turtles
observed at Khram Island. The number of nests is an average number
from 1979-1990 (adapted from Phasuk,1992).

o

Z
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Figure 5. Nesting season and the peak of olive ridley turtles observed
at Phathong beach and Phuket Province (Average number from 19791990).
3). In Phuket Island the nesting area is located along the west coast of the island. The
highest nesting density has been found at Niyang beach at the northern part of the island. The
number of nests have declined from 124 in 1978 to 37 in 198? and only 15 nests remained in 1993
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(Table 2). That is a 88 % reduction. Niyang beach and the northern part belong to the National
Parks, whereas the coastline area from the middle of the Phuket coastline up to the southern end
is now highly developed. The number of tourists has continuously increased which has resulted in
the disturbance of sea turtle nesting. Turtles are no longer encountered in this area.
Therefore, only the National Parks area is still suitable for nesting sea turtles. Today, this
area is strictly protected with support from the Phuket NGQ group. The beaches have been
patrolled for nesting turtles, the eggs removed and reburried in a safe place. The hatchlings will
be released as soon as they are hatched.
Socio - economic use.
In the past. sea turtle meat and eggs were consumed. Sea turtle eggs contained higher
protein than most fowl eggs and have been used as a protein source in many areas. The price of
sea turtle eggs increased especially since it is a favourite among tourists. The hawksbill and green
turtles are exploited heavily for their shells and skins. The olive ridley exploitation resulted from a
high demand for their skin for export. The direct exploitation of the leatherback turtle is certainly
less than that of other species. The leatherback is not consumed by people and their shells can not
be used for any product.
Years before legislation was enforced, a lot of sea turtle shells and their products were
exported mainly to Hong Kong and Taiwan and some to Singapore, Korea and Japan. The
amount of exported sea turtle increased from 14,500 kg in 1973, to 908,000 kg in 1983 (Phasuk,
1992). After Thailand became a CITES member (in 1983), the export amount was decreased to
only the product of turtle shell exported.
Most turtles eggs from the Andaman Sea coast of Thailand are collected commercially. A
few eggs were incubated and the hatchlings released to the sea. In 1992, the price of a sea turtle
egg in the local market was 25 Baht for leatherback and 16 Baht for the other sea turtles. The
price is twice as high in Phuket restaurants.
Reason for declining populations
Recently, the number of sea turtles in Thailand has decreased markedly for the following
reasons:
1) The use of sea turtles and their eggs as food in the past. The numbers of young sea
turtles released were too low to replenish the wild populations.
2) The sale of sea turtles products to tourists.
3) The international trade in sea turtles and their products.
4) The invasion of nesting habitats and an increase in artificial lighting on those areas.
5) 丁he incidental capture of sea turtles in offshore waters. Sea turtles are frequently
caught by commmercial fishing gears, such as trawls, drift gill nets and longline hooks.
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Conservation status
Sea turtles in Thailand are now better protected than in the past. Commercial harvest sale
and consumption of sea turtle and their products are banned. Many laws and regulations have
been considered in order to protect sea turtles.
Legislations
The protection of sea turtles was officially implemented as follows:
The Ministry of Agriculture and cooperative Enactment 1947: An announcement of the
protected animals - sea turtles have been listed as protected animals. Killing of the
turtles and collecting of their eggs are prohibited.
The Fisheries Act 1972: Commercial fishing within 3 kilometers of the coastline was
prohibited. The legislation resulted from the finding that most sea turtles in Thailand are
caught from shallow water trawling boats. The incidental capture of sea turtles by
trawling is reduced after the regulation was made to control this fishing gear.
The Ministry of Commerce Enactment 19S0. The export of sea turtle was prohibited.
The Conservation and protection ofJiving resources Enactment 1992, Act No. 19:
Collecting of sea turtles, products from sea turtles and their carcasses are prohibited.
The legislation resulted in the control of collection and sale of sea turtles and their
products.
In addition, Thailand signed up as a member of the Convention on International Trade on
Endangered Species (CITES) in 1983.
Habitat protection
Nesting beach
Habitat protection has been strengthened by increasing manpower to patrol the nesting
beaches during the nesting season. Several agencies, non-government organizations (NGOs) and
institutions are now involved in environmental protection. By proper coordination, the National
Parks and NGOs are able to increase the manpower for patrolling the nesting beaches.
The nesting beaches at Khram island are protected by the Thai Navy, thus the hawksbill
and green turtles are well protected. All eggs are incubated where half of them hatch in natural
conditions and the rest in a hatchery. Hahchlings are reared for a short time and then released to
the sea.
A conservation programme is also being implemented for the olive ridley and leatherback
at Phuket Marine Biological Center together with the Thaimaung-Kao Lumpee National Parks.
All of the found turtle eggs are transferee! to hatcheries. Hatchlings are reared at Phuket Marine
Biological Center for three months before being released to the sea. According to the
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recommendations from the NGOs some hatchlings are released to the sea naturally as soon as
they hatch. This is carried out at the National Parks area.
At present most of the sand beaches in Phuket are fully developed for tourism. No more
sea turtles are found in tourist beaches. The sea turtle nesting area remains*only at the
. Sirinarth
National Park (Niyang National Park). In this area, the Sirinarth National Park authority together
with the Phuket NGO group strictly patrols the beach to protect nesting female turtles and their
eggs. The eggs are removed to a hatchery and allowed to hatch. Later the hatchlings crawl to the
sea naturally.
Many islands in the Andaman sea of Thailand belong to the National Parks. The nesting
.beaches are patrolled and the eggs are removed to a safe place for incubation. Hatchlings are
released to the sea when they hatch.
Foraging habitat
Seagrass beds and coral reef areas are important foraging habitat for sea turtles, especially
for green and hawksbill turtles. Some kind of fishing gears such as trawls and pushed nets are
prohibited in the seagrass.areas. All commercial fishing gears are prohibited in coral reef areas.
Present conservation institute
The conservation activities have been conducted in some places including:
1)

The sea turtle conservation station at Man-Nai Island, in the Gulf of Thailand. This
station belongs to the Department of Fisheries. Activities are mainly to protect the
green and hawksbill turtles‘ The eggs are collected from Khram Island and
incubated in styrofoam boxes. Hatchlings are reared at the station before releasing
to the sea. The breeding biology of sea turtles has been studied with an attempt to
establish a sea turtle conservation farm.

2)

The sea turtle conservation programme at Khram Island. The sea turtle
conservation project here is conducted by the Thai Navy. The project is to protect
the hawksbill and green turtles. The activities are the same as in the Man-nai
station.

3)

The Phuket Marine Biological Center: This research center belongs to the
Department of Fisheries. Sea turtle conservation programmes are conducted here,
with emphasis on the olive ridley and leatherback turtle. The eggs are collected
from various nesting beaches along the west coast of Thailand. Eggs are moved
for incubation at the PMBC. The hatchlings are reared for three months before
being released to the sea. Some turtles are kept for 6 months or longer for the.
tagging study.
。
The hatchlingsof the leatherback turtle have been unsuccessfully in captivity.
Therefore they are released immediately after they hatch.

4)

The Kao Lumpee - Thaimuang Beach National Park located on the west coast of
Phang-nga Province. The sea turtle conservation project has been conducted by
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tlie National Park authority. The beach is strictly patrolled and eggs are removed
to a safe place. The hatchlings are allowed to crawl to the sea" directly. Few
hatchlings are kept and reared for public education.
5)

The Sirinarth National Park (formerly called the Niyang National Park): The sea
turtle conservation project was conducted here by the National Park authority
together with the Phuket NGO to protect the leatherback and olive ridley turtles.
The beach is patrolled and the eggs are moved to a hatchery and the hatchlings are
released immediately to the sea.

Education programme
Information about the sea turtle biology and conservation management has been provided
to the public. Local educational campaigns on the plight of the sea turtle have been done in order
to motivate local people to stop sea turtle egg consumption. T-shirts, articles, newspapers, slide
shows, radio and television announcements, posters and exhibition of the life history of the sea
turtle were distributed for public knowledge. The most effective idea turned out to be that of the
Department of Fisheries which invited people to have a chance to release young sea turtles by
themselves. This impressive act created enthusiastic feelings of saving turtles in nature according
to the custom and religion of the Thai people.
Researches and monitoring
Research programmes are carried out by the Department of Fisheries. The biology and
nesting behaviour of sea turtles have been studied both in nature and in captivity. The research
programme in Thailand is as follows:
♦ A preliminary study of sea turtles in the Gulf of Thailand (Eng.) (Penyapol, 1957).
Studies of distribution, nesting behaviour, biology and embryonic development of the green
and hawksbill turtles have been done at Khram island from 1996-1997. The various stages of
developing embryos have been described. The food value of sea turtles’ eggs was examined.
♦ Growth studies on the ridley turtle (Lepidochelys olivacea) in captivity and the effect of food
preference on growth (Eng.) (Phasuk ans Rongmaungsart, 1973).
The occurrence of species and the nesting behaviour of sea turtles in Thailand have been
described The feeding habitat, the food preferences and the growth rate of the olive ridley in the
laboratory were reported. The effect on the growth rate of several types of foods, meat and
vegetable diets were determined. The depletion of turtle populations in Thailand was discussed.
♦ Sea turtle and conservation (in Thai) (Phasuk, 1981)
Utilization, economic use and international trade of sea turtles and their products in
The food value of sea turtle meat and egg were analysed. The sea
Thailand have been reviewed
turtle conservation strategies were considered.
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♦ Sea turtle conservation in Thailand (Eng.) (Phasuk, 1982).
The study of the effect on the economic and cultural life of the indigeneous peoples in the
coastal area. The decline in the number of sea turtles was considered. The sea turtle conservation
station at Man-nai island was introduced.
♦ Growth study on the hawksbill turtle {Erelhmochelys imbricata) and ridley turtles
{Lepidochelys olivacea) in captivity (in Thai) Bhatiyasevi, 1985).
The newly hatched hawksbill and olive ridley turtles were reared in captivity for a study
on their growth rate. The results of the growth of the turtles during the 22 months showed that on
the average the hawksbill weighed 8015 grams and 41.91 cm in length while the olive ridley
weighed 4619.57 grams and was 29.63 cm in length. They were all fed with chopped fish.
♦ Biology and conservation of the olive ridley turtle {Lepidochelys olivacea) in the Andaman
Sea, Thailand (Eng.) (Chantrapornsyl, 1992).
The study on the biology of the olive ridley turtle was conducted along the Andaman sea
coast, Thailand. The number of nests, the nesting season, egg size, clutch size and incubation
information were recorded. The decline in the number of sea turtles and their conservation
strategy in Thailand was reviewed and discussed.
♦ Artificial incubation and embryonic development of the olive ridley turtle eggs (Eng.)
(Chantrapornsyl, 1992)
The studies took place at Phuket Marine Biological Center from 1980-1985. The eggs of
the olive ridley turtle were collected from nature and incubated in styrofoam boxes, and left in
atmospheric conditions. One egg was sampled daily to observe the change in the embryo until
hatching time. The incubation period and hatch success were recorded and compared to those in
natural conditions. The results were not significantly different between those incubated in
styrofoam boxes and those in nature.
♦ Nesting behaviour and some biological aspects of the olive ridley turtle Lepidochelys olivacea
in breeding captivity (Eng.) (Chantrapornsyl and Bhatiyasevi, 1993).
The study on the breeding biology of the olive ridley turtle in captivity was carried out at
the Phuket Marine Biological Center in 1992. Male and female turtles were kept together in a
breeding pond. All olive ridley turtles had been in captivity since hatching, they were 16-18 years
old. Breeding activities-and behaviour were observed. It provided evidence that the biology of
eggs, new hatchlings and nesting behaviour of the captive turtles were similar to those of the
turtles that were observed in nature.The information provided a posibility of the establishment of
sea turtle farms in future.
♦ Embryonic development of the hawksbill turtle eggs comparing in situ and artificial incubation
(in Thai) (Kanjanamawin and Rongrrlaungsart, 1987).
t The study on 0embryonic development of hawksbill turtle eggs was conducted at the Sea
Turtle Conservation Station, Man-nai island since 1986. The eggs development of the hawksbill
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incubated in the laboratory was compared to those observed in nature at Khram
island. Different stages of the embryos, incubation period and hatch rate were recorded.
♦ Dlseases of young green turtle in captivity (in Thai) (Kanjanamawin et al., 1988).
The study on diseases of young green turtles was done in rearing captivity at the Sea
Turtle Conservation Station, Man-nai island. The infection showed signs of vesicular and
ulcerative skin lesions on nostril, eyes, neck, flippers, carapace pastron and tail. Aeromonas
hydrophilla, Vibrio sp., Acinetobacter sp., and Salmonella sp. were detected from the lesions.
♦ Diseases of baby green turtle Chylonia mydas and antibiotics sensitivity test (Thai)
(Kamjanamawin d ai, 1992)
Diseases of the small green turtles were examined in rearing captivity at the Sea Turtle
Conservation Station, Man-nai island in 1989-1990. The highest mortality of turtles was observed
when they were 2-5 months old, caused by the ulcerative skin lesions and bacteria infection.
Aeromonas hydrophila and Vibrio alginolylicus were two dominant bacteria found. Many kinds
of antibiotics were used for a sensitivity test for these two species of bacteria. It was found that A.
hydrophila was sensitive to Tetracycline and V. alginolylicus was sentitive to Oxytetracycline.
The aim of this study was to find out the chemical or antibiotic to cure the diseases of
rearing young sea turtles in order to reduce mortality, which is the big problem in keeping sea
turtles in captivity.
♦ Experiment on nursing of baby green turtles Chelonia mydas with different diets (in Thai)
(Kamjanamawin el a!., 1993).
The growth study of the captive green turtles was conducted at the Sea Turtle
Conservation Station, Man-nai island in 1992. Five different diets, fresh fish, shrimp pellet food,
bird food, and pellet food for fish, were used for comparing the growth rate of young turtles.
Growth of the turtles was measured for 16 weeks. The result showed fresh fish was the best diet
for young green sea turtle, and shrimp pellet food also gave a good growth rate.
The aim of this experiment was to find an artificial food instead of fresh fish. Normally
fresh fish was used for rearing sea turtles in Thailand. The problem is a lack of fish in the
monsoon season and also artificial food is easier to add vitamins or antibiotics which the turtle
might need.
♦ Study on growth of baby green turtles reared in floating cages compared to those in cement
tanks (in Thai) (Mananunsab and Rongmaungsart, 1987).
Floating cages were used for rearing baby green turtles at the Sea Turtle Conservation
Station, Man-nai island in 1986-1987. The growth of the turtles was recorded and compared to
the turtles which were reared in cement tanks. The result showed that the growth of young green
turtles in cements tanks was slightly higher than those reared in the floating cages (the turtles
of food and kept in the same density).
were fed with the same amount
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♦ Nesting biology and egg incubation of sea turtle at Khram Island (in Thai) (Mananunsab and
Rongmaungsari, 1988)
The sea turtle nesting beaches at Khram island was patrolled for nesting female turtles
during 1988-1993. The tagging technique was used for data recorded and studies of individual
turtles. The nesting behaviour, biology and incubation of eggs in natural conditions at Khram
island were studied
During the same period 439.2 nests per year in average were found on the island. The
average curve carapace length of nesting females green turtle was 97.28 cm and the clutch size
was 94.9 eggs/clutch. The nesting frequency of the green turtle was observed up to 5 times in a
year with 9-57 days intervals.
An average of 72 nests per year of hawksbill turtle were recorded. The average curve
carapace length was 77.45 cm and the amount averaged 109.1 eggs/clutch. The nesting
frequency was recorded two times/year for hawksbill with 15-56 days interval.
♦ Biology, culture technique and conservation of sea turtle in Thailand (in Thai) (Phasuk, 1992
and Sukwong 1991).
A survey of green and nesting green and hawksbill turtles at Khram island was carried out
since 1980. Species composition, distribution, nesting season and abundance of sea turtles were
described. The reproductive biology and life cycle of the green turtle has been studied using
tagging techniques of nesting females turtles.
4,634 green turtle eggs were collected from Khram island and used for comparing
incubation methods in styrofoam boxes, reburying and natural incubation. The eggs that incubated
in nature have the best hatching. New hatches were transported to Man-nai nursing ponds and a
study of growth and feeding rate of sea turtles was carried out.
Future research plans and conservation activities.
The Department of Fisheries is presently conducting research on sea turtles as follows:
Long-term monitoring survey; data collecting in order to assess the populations and
enhance hatch rate and sex ratio of hatchling.
氺

Study on tagging of nesting female sea turtles and tag releasing turtles to determine
nesting and internesting habitats.

*

Study on internesting behaviour, feeding ground and migration routes using satellite
tagging techniques.
Study on DNA analysis of sea turtles to identify the turtle populations within the
country and in the region.

*

Laws and regulations to conserve sea turtles are strictly enforced.
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*

Conservation awareness campaigns are provided to the public, to cooperate with the
conservation officers, NGOs and students for effective results.
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MARINE TURTLES IN BRUNEI DARUSSALAM:
COUNTRY STATUS REPORT

INTRODUCTION
Brunei Darussalam is a coastal state in northwestern Borneo. It has a land area of
5,765 km2 and a 130-km coastline bordering the South China Sea (Fig. 1). It shares a
common border with the East Malaysian state of Sarawak. The country is divided into
four administrative districts namely Brunei-Muara, Tiltong，Bel ait and Temburong.
Brunei Darussalam, an independent country since 1984, had a population of
256,500 in 1990. The majority of the population (about 60%) is concentrated in the
Brunei-Muara district whilst the least populated is the Temburong district. The main
population centres are in the coastal zone accounting for over 85% of the population
(Scura and Dalusung, 1992). In 1989 alone, about 20% of the working population were
involved in coastal resource-dependent activities. Thus, most social, cultural and
economic actvities are concentrated within the coastal belt.
Brunei Darussalam has a distinctly tropical, equatorial climate characterized by
nearly uniform high temperature and rainfall throughout the year (Loo et alf 1987). The
country’s coastal waters are relatively warm (29.5°C) and a salinity around 31 parts per
thousand (ppt) throughout the year (Silvestre and Matdanan, 1992). Climatic variation is
minimal and dominated by the monsoon winds resulting from seasonal fluctuation of the
Intertropical Covergence Zone in the South China Sea area (Loo et al, 1987).
The northeast monsoon prevails from December to around March. The southwest
monsoon occurs around June to October. Two transition periods occur around April-May
and November-December, characterised by light, variable winds. These periods also
correspond to peaks in rainfall, averaging over 2,800 mm annually (Loo et al 1987)，
resulting in minimum salinity and maximum turbidity in the coastal area.
Offshore surface currents generally have a southwesterly direction parallel to the
coast during the northeast monsoon period and a northeasterly direction during the
southwest monsoon. Currents in the aquatic portion of the coastal zone generally follow
these trends but are complicated by coastal geomorphology, the tidal regime and the
presence or absence of typhoons in the northern areas of the South China Sea.
The seabed is predominantly sandy because of the two longshore drifts which bring
with them huge accumulation of sand. Along stretch of sandy beaches interrupted only by
a few rocky headlands dominates the coastline of Brunei Darussalam (White and De Silva
1987). Made up of mainly fine-grained sand, the beaches generally provide picnicking and
recreational areas for the public. Peiompong Islet (sand spit) is an isolated natural sand
spit islet whose sandy beach faces the South China Sea and local fishermen have seen
turtles nest on this beach.
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Agbayani and co-workers (1992) recorded a total of 33 islands in Brunei
Darussalam. The majority of these islands are uninhabited and in a pristine state. Though
the islands support few flora and fauna, some harbour endangered species or provide
undisturbed breeding sites. The beaches of Pulau (islands) Pelompong, for example, are
US ed by turtle for nesting (Agbayani et al 1992).

the status of the marine turtles population
The most commonly seen turtles in the waters of Brunei Darussalam are those of
:en Turtle (CheIonia mydas) and the Hawksbill Turtle (Eretmochelys imbricata).
the
However, unconfirmed reports have also indicated that the Olive Ridley Turtle
(Lepidochelys olivacea) and the Leatherback Turtle (Demorchelys coriacea) have been
sighted (Elkin 1991).
No thorough； studies have been carried out to determine the extent of the turtle’s
population in Brunei Darussalam. The first sighting of turtles in Brunei Darussalam was in
1989 when twelve hatchlings were found on the beach at Seria (Elkin 1991): The
hatchlings were later identified as of the Lepidochelys olivacea species. There has only
been one recorded sighting of the Leatherback Turtle, found about 12 nautical miles from
shore in 1990.
A few Green Turtles and Hawksbill Turtles are known to visit the beaches of the
Pelompong Spit, Muara Beach, Tutong Beach, Lumut Beach and Anduki Beach to nest
during the months of November to June (Fig. 2) (De Silva et al 1992). Again no proper
records are kept on the numbers nesting and the amount of eggs deposited. However, the
Museums Department has conducted a systematic study in 1992 of the breeding patterns
of turtles along the Pelompong Spit.
The coastal waters of Brunei Darussalam are known to be in the migration paths of
the marine turtles during their migration periods. Elkin (1991) noted that some turtles had
been observed swimming away from the shdre in a north-westerly direction. She further
observed.
/
“An aggregation of sea turtles in late August/early September of 1990. The
turtles, which we were not able to identify, were first seen, from the air on the 31 st
August, positioned approximately 5° 6’E and 114° 27’N which is close to Brunei Shell’s
Magpie oil platforms. Numbers were assessed as a few hundred - “spread like a carpet,
very close to or on, the surface of the water”.
j
Because of the many oil platforms in the coastal waters of Brunei Darussalam, the
platform legs and bracings have provided excellent substratum for the growth of marine
organisms such as soft corals. Turtles have been spotted by divers feeding on the
organisms afforded by the oil installations. These installations may also provide shelter
and protection for the turtles from dangers such as predation and trawl fishing activities.
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There have been instances where turtles are accidentally caught iin a trawl net (De Silva
pers. comm).
The threat of the dwindling in numbers of nesting turtles in Brunei Darussalam has
prompted bath the Museums Department and the Department of Fisheries to collaborate
on a programme to hatch turtle eggs under laboratory conditions. To this end the
Department of Fisheries has hatched successfully turtles eggs in 1991 and 1992. In 1
，
a total of 107 eggs were carefully taken from a turtle nest by the staff of the Museums
Department and delivered to the Marine Fisheries Station of the Department of Fisheries.
A total of 67 turtle hatchlings emerged after an incubation period of 59 days. All but
eleven, hatchlings were released back to the sea. The remainder of the hatchlings were
kept at the Hassanal Bolkiah Aquarium. The mrniner in which the eggs have been
incubated can be found in the unpublished report of the Department of Fisheries (De Silva,
1991). The report stated that the conditions of the sand was kept as close as possible to
the natural conditions and the temperature and moisture content monitored regularly.
Again in 1992, a total of 133 eggs were collected by the Museums Department in
Pelompong and given to the Department of Fisheries for a similar programme, The
conditions of the eggs were variable with some eggs found to be slightly dehydrated.
After an incubation period of 60 days, a total of 18 turtle hatchlings were hatched out and
released to the sea. Some of the baby turtles were kept under tank conditions for about
size months until they reached a size of approximately 18-20 cm before they were
released.
However, these numbers do not guarantee that all hatchlings will survive to
adulthood. Studies conducted by the Museums Department have indicated a decline in the
number of turtles nesting in the beaches of Brunei Darussalam.
MARINE TURTLES CONSERVATION EFFORT
Sea turtles are protected under CITES (Convention for International Trade of
Endangered Species) and Brunei Darussalam is a member of CITES since 2 August 1990.
Three species of turtles namely the Green Turtle (CheIonia mydas), the Hawksbill Turtle
(Eretmochelys imbricatd) and the Leatherback Turtle {Dermochelys coriacea) are
protected by the Wildlife Protection Act, 1979 (revised 1984), an Act created to make
provision for the protection of wildlife and for the establishment of wildlife sanctuaries.
The Act comes under the jurisdiction of the Museums Department.
The Fisheries Department has also provisions for the protection of sea turtles
under the Fisheries Act of 1973. Chapter 61, Section III, Part 5 (o) of the Primary
Resources, is authorised to make regulations “to regulate the catching or killing of turtles
and their eggs' The Department of Fisheries is now in the process of amending its Act
and has proposed to include a specific chapter on turtles. It proposes that “No person
shall - (a) disturb, take , sell, purchase or have in his possession any turtle eggs; (b)
interfere with any turtle nest; or (c) take, sell, purchase or have in his possession any
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undersized turtle”. The proposed amendment also states that “No
person shall take, sell,
purchase or have in his
season for that ⑽H 〜^fession any turtle or part thereof during the period of any close
Director of H hertTf T
^ pursuant t0 a sub-regulation” as notified by the
includes for the
closed season^. Even with this stnng^

This notification also

public on the need to protect turtles especially when they come ashore to nest not to
disturb their nesting habitat and not to harvest their eggs.
,
When human predation becomes another factor in the decline in the number of
turtles beside natural predation such as dogs and monitor lizards eating the eggs and birds,
crabs and fishes decimating the hatchlings, concerted efforts are need by all parties
concerned to successfully maintain a breeding population of sea turtles in Bainei
Darussalam. Another major threat to the survival of the turtles at sea are those from
fishing activities by trawlers, gill netting and longlining which can be eliminated. Measures
such as the design of the fishing gears or techniques used should be selected not to harm
turtles or even fishing areas may protect them away from the migration routes of the
turtles. This may at least reduce the number of mortalities of the turtles, A workable
strategy, nevertheless, has to be implemented if these turtles are to be prevented from
becoming extinct.
In realising the uniqueness and vulnerability of these animal species; the
Department of Fisheries is gearing up its efforts to create awareness in the public on the
need to conserve sea turtles.
Among the strategies proposed is the establishment of a hatchery for the hatching
of turtle eggs. The Department of Fisheries is capable of performing such tasks as stated
in the earlier paragraphs. With improved and better facilities than previously available, the
number of eggs which can be hatched would increase.
The hatchlings will then be released to the sea after they have reached a certain age
and size but making sure they have not lost their natural instincts.
A sanctuary for turtles nesting has to be created. A stretch of isolated beech needs
to be maintained and remain undisturbed. This is especially so during the nesting season
which normally occurs between June and November in Brunei Darussalam. The
development within and near the stretch of the beach has to be restricted to avoid
disturbance to the turtles.
A joint cooperative programme in turtle breeding could be established to increase
the population of the sea turtles. For example, Brunei Darussalam, with its planned
hatchery and a sanctuary programme for turtles could serve as a focal point for the Borneo
region Turtle e⑽s could be purchased from within the Borneo region and hatched in
Brunei Darussalam This, however, depends on the relevant authorities coming to an
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agreement in allowing such practice to take place for the sake of the turtle breeding
programme.
Brunei Darussalam is. fortunate that the majority of the population is Muslims.
And the eating of turtle flesh is not practised by Muslims in Brunei Darussalam. However,
with rapid development in the country, the influx of foreign labourers involved in the
construction industry has also increased. These labourers may come from a country where
they have a tradition of eating turtle flesh. Thus there would be a element of danger to the
turtles population in Brunei Darussalam.. An awareness-building among the local
population and the foreign workers and an increase in enforcement activites are therefore
essential to safeguard the already dwindling turtle population in the region.
CONCLUSION
Brunei Darussalam is a small coastal state with a total coastline of 130 kilometers.
The predominantly sandy coastline provides suitable nesting sites for sea turtles. No
thorough studies have been conducted to determine the extent of the turtle’s population in
Brunei Darussalam. However, limited research to date has indicated the presence of the
Green Turtle (Che/onia mydas) and the Hawksbill Turtle {Erelmochelys imbricata) as
well as the Olive Ridley Turtle {Lepidochelys olivacea) and the Leatherback Turtle
{Dermochdys coriacea).
The turtle population worldwide has seen a decline in their numbers. Concerted
efforts are needed by all parties concerned to prevent further decline. The effort of the
Department of Fisheries to establish a hatchery and a sanctuary for the turtles is an
encouraging sign to help boost the numbers.
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THE STATUS OF MARINE TURTLES IN SINGAPORE
Country status report on the Testudine families Cheloniidae and Dermochelyidae
Four species of marine turtles have been recorded from Singapore. They are the
Leatherback Turtle (Dermochelys coriacea), the Green Turtle (Chelonia mydas\ the
Hawksbill Turtle (Erelmochelys imbricata) and the Longgerhead Turtle {Careta careta).
Records of the Leatherback and Loggerhead Turtles are of museum specimens collected i n
the past. It is not known if these species are still extant in Singapore waters. The Green
and Hawksbill Turtles are still reported from the Singapore Straits to the south of
Singapore island where there appears to be resident population.
There have been only two known records of the Leatherback Turtle in and around
Singapore. Both were obtained before the second World War. There are no recent report
and Lim & Lim (1992: 135) consider this species at the most, a visitors to Singapore
waters.
Boulenger (1912:30) cites a report by Koss (1907, Journal of the Straits Branch
Roval Asiatic Society. 49: 63, plates 1-3)，that a large male was caught in the Johor Straits
north of Singapore in 1905. This example measured 2.34 metres from the tip of its head
to the tip of its tail, and weighed nearly 1000 pounds. A smaller specimen, preserved and
deposited at the Zoological Reference Collection (ZRC) of the Department of Zoology,
National University of Singapore, was collected on the beach at Siglap along the
southeastern shore of Singapore island in 1883. This individual has a carapace length of
1.8 metres.
Only one specimen of the Loggerhead Turtle has been collected in Singapore in
1896. It was preserved and deposited at the ZRC. There have been no subsequent local
records.
A 1.2 metre Hawksbill Turtle was found dead with its carapace damaged, on a
beach at Sentosa Island on 3 November, 1990 (Anonymous, 1990: 11). The cause of its
demise was not known, and the remains were not preserved. The Hawksbill Turtle is said
to have been sighted
in and around the waters of the southern islands，(Ng & Wee,
1994: 226). Later, Ng et al. (1995: 126) add that’…it has been encountered
occasionally... but is not known to lay…eggs…’ on local beaches.
Marine turtles have been known to deposit eggs on local beaches, but the identities
of 出e nesting turtles have never been ascertained. On 23 June 1985, 50 spherical eggs
typical of marine turtles were found buried in sand on a beach near the East Coast Sailing
Centre, by members of the public (Lee, 1985). There have been no subsequent reports on
this find, and the identity of the turtle which laid the eggs is a mystery.
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The present status of marine turtles iin Singapore is largely unknown. No research
whatsoever has been conducted on the local marine turtle population. It is possible that in
the past country, Singapore beaches may have been regular nesting sites for at least the
Green and Hawksbill Turtles. With the reclamation of most of the original beaches, and
the undesirable effects of pollution and heavy recreational usage, the present beaches of
Singapore are unlikely to be used on a regular basis by marine turtles to deposit their eggs.
Staff members of the Zoology Department, National University of Singapore, who
dived regularly in the Singapore Straits, have reported occasional, but regular sightings of
cheloniid marine turtles. Examples have been observed on reefs around Pulau Salu, Pulau
Semakau, Raffles Lighthouse, Kusu Island, Pulau Hantu, Pulau Bukom, the Sisters
Islands, and Saint John’s Island since the mid-1980s. The observers attribute their
sightings to either the Hawksbill or the Green Turtles (personel communication with L.M.
Chou, David J. W. Lane, Jeffery K.Y.Low, Karenne P.P. Tun. James Nelson and Steven
Teo). Since no proper records are kept of these sightings, it is not known which is the
more frequently encountered species. Lim & Lim (1992: 132, 134) consider the
Hawksbill and Green Turtles, ‘uncommon’ possible visitors to Singapore waters. In view
of the recent sightings, it is likely that some of these animals are resident in the Singapore
Straits.
Marine turtles sighted in Singapore are generally assumed to be of native origin,
but there has been at least one incidence of deliberate artificial introduction from a foreign
source. According to Mr Francis Lim, an assistant curator at the Singapore Zoological
Gardens, a batch of turtle eggs of unknown origin were donated to the Singapore Zoo in
1984. Between 50 to 60 Green Turtle hatchlings were obtained after a successful
incubation. As the Zoo lacked facilities to rear the hatchlings, they were released into the
sea from Pulau Hantu in the Singapore Straits. It is not known if any of these hatchlings
survived. Ng & Wee (1994:331) list both the Green and Hawksbill Turtles as
'endangered5 species in Singapore in the local red data book on threatened plants and
animals. Locally, marine turtles are protected by law. This is overseen mainly by the
Convention on International Trade in Endangered Species (CITES) Unit of the Primary
Production Department. As Singapore is officially a member of CITES, the trading of
marine turtles and associated products is considered illegal. Offenders have been caught
and persecuted for having illegally imported live marine turtles and turtle eggs from
• neighbouring countries. Confiscated live animals have been donated to local public
aquariums. It is not known if marine turtles are collected locally. However this would be
considered illegal under the Wild Animals and Birds Act, which forbids the killing, taking
and keeping of any wild animal without permission from the Primary Production
Department or the Commissioner of Police (see for example, Anonymous, 1986) Apart
from these wildlife protection laws, there are no active campaigns in Singapore to monitor
turtle populations or protect nesting sites. As for the natural habitat of marine turtles, no
part of the sea around Singapore has been officially gazetted as a marine park or nature
reserve.
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the green turtle conservation programme
AT THE SARAWAK TURTLE ISLANDS, 1995.
ABSTRACT
Over 250,000 green turtle eggs from 2,600 clutches were laid on the turtle islands of
Sarawak in 1995. Of these, 2,503 nests comprising 232,327 eggs were replanted between
May to October in the hatcheries on the islands. The remaining eggs laid between November
to April during the northeast monsoon were collected and sold to the public by the Turtles
Board. The mean hatch rates varies from month to month and differs from one landing beach
lo another. Talang-Talang Kecil island had better hatch rates of between 52.7% and 66.6%,
decreasing progressively from a high in the beginning of the season. The trend was similar in
Talang-Talang Besar island (50.0% lo 75.6%). The hatch rates on Satang Besar Island
ranged from 22.2% to 64.9%. Hatch rates of eggs replanted within one hour after being laid
at nighl ranged from 48.7% to 61.7%. The month of July is the peak egg laying season on all
the turtle islands of Sarawak.
1.0 INTRODUCTION
The three main turtle nesting sites of Sarawak are located on the islands of
Satang Besar, Talang-Talang Besar and Talang-Talang Kecil. These islands are located
off the southwest coast of Sarawak. Details of site location are presented in Leh et. al
(1985). The islands are located about 6 to 9 kilometres off the coast of Kuching
Division.
Green turtle {Chelonia mydas L.) is the main species of marine turtles that land
in large numbers during the months of May to October each year. Hawksbills
(Eretmochelys imbricala) and Olive Ridleys {Lepidochelys olivacea) also nest on these
island beaches during the wet northeast monsoon from December to March.
The Sarawak marine turtle conservation programme is an annual programme
implemented by the Sarawak Museum for the Turtles Board of Management (Leh,
1994a). The programme began in 1980 with an annual grant from the State
Government of Sarawak. In 1995, a substantial grant of RM200,000.00 was made
available to purchase green turtle eggs for conservation. This paper presents the results
of the programme for 1995.
2.0 MATERIALS AND METHODS
This study was conducted at Satang Besar, Talang-Talang Besar and TalangTalang Kecil islands from January to December 1995. Daily turtle landing data were
collected by the island resident staff of the Turtles Board. Turtle eggs were replanted
in a fenced hatchery at depths recommended by Leh et al. (1985).
Daily turtle egg replanting and hatching data were obtained from records kept
on each of the islands. During the peak landing season from May to October,
additional staff of the conservation programme were deployed to the islands to
implement the programme. Turtles were observed during their night landings.
Carapace length measurements were made randomly on the turtles after they had laid
108

their eggs. A bi-houriy sand temperature profile of the natural beach was also recorded
from 26th March to 28th March 1995 at depths of 52 cm, 55 cm and 60 cm. A
multiple YSI telethermometer was used for the above study. Nests were transplanted
from the sand beach to the fenced hatchery between the hours 0630 to 0730. Night
replanting was carried out by transplanting the eggs within an hour after being laid,
from the natural sand beach into the fenced natural sand hatchery.
3.0 RESULTS
The programme for 1995 was similar to those of Leh (1994b). All the eggs
were completely replanted into the natural sand hatchery at depths corresponding to
that of the wild. Night replanting at Talang-Talang Besar and Kecil islands were
compared with those of normal morning replanting. Turtle landings and nest clutch size
are shown in Figure 1 while the number of eggs replanted and hatch rates are shown in
Figure 2.
At Talang-Talang Besar island, the diurnal range of sand temperature of the
nesting beach in March was very constant at nest depths of 52 cm (30.2 C - 30.5 C),
55 cm (30.1 C -30.6 C) and 60 cm (30.1 C - 30.6 C). These readings were taken over
a 60 hour study period.
The focus of the present programme was at Talang-Talang Besar island where
1,456 nests with 136,041 eggs with an average clutch size of 92 eggs were replanted
’ between April and October (Table 1). The mean hatch rates ranged from 50.0 + 7.9%
to 75.6 + 11.5% (Table 2). As with previous years, July was the peak nesting season.
The hatch rate was lowest in July 1995. The hatch rates of night replanting were
relatively low, ranging from 21.7% to 88.5% in July. This did not improve throughout
the season At Talang-Talang Be.sar island, the hatch rates of nests replanted at night
(Table 4) were not significantly different from those replanted in the morning (Table
3). Adult females that nested on this island had carapace lengths of 80 cm to 120 cm.
The average duration of egg incubation ranged from 45 to 60 days. Nests replanted in
the October hatch were affected in late December by the sea water which swept over
the hatchery at the onset of the monsoon.
Talane-Talan- Kecil island is the second most important green turtle rookery of
Sarawak in ?995. A total of 904 nest clutches with a total of 83 571 eggs were
replanted between March and October. The average clutch size was 92 eggs. Hatchery
hatch rates ranged from 52.7 + 8.5% to 66.6 + 10.9%, being better at the beginning of
the season in May (Table 3). Night replanting produced hatch rates of 57.8 + 13.9%
to 61 7 + 12 8% during the peak season (Table 4). This island has a very small nesting
b length and 20 metres width. There were a maximum of 14
beach of about 100 metres
June. This beach is sheltered from the strong
successful nestings per night in
i late
submerged under sea water during the wet
monsoon winds and its sand beach is not
season.
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Figure 2: The total number of eggs replanted and their average hatch rates during
the conservation programme at the Sarawak Turtle Islands in 1995.
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Table 1:

Total numbers of succesful landings and average nest clutch size
(parenthesis) of green turtles at the Turtle Islands of Sarawak in 1995
(ND=no ndata)

Satang Besar

Talang-Talang
Besar

Talang-Talang
Kecil

Average
Clutch Size

March

1(72)

ND

ND

(72)

April

7(76)

2(92)

ND

(94)

May

9(91)

2(92)

77(95)

:93)

June

18(86)

299(93)

179(94)

91

July

28(84)

456(95)

232(94)

August

40(92)

369(94)

224(91)

.92

September

24(86)

201(91)

140(90)

(89)

October

16(91)

49(88)

52(86)

(88)

Total

143(87)

1456(92)

904(92)

(89)

The island of Satang Besar which is located directly opposite coastal resorts
and golf courses continues to receive poor returns of green turtle in 1995. There were
a maximum of five successful landings per night in August. This island is open to day
visitors although there are no tourism facilities on the island. A total of 143 nests
containing 12,715 eggs were replanted between March and October 1995. The mean
hatch rates of eggs during the monsoon season ranged from 0 to 22.2% as was
discussed earlier (Leh, 1994a). The strong westerly currents often washed the beach
clean of its sand cover during the monsoon season of the year.

112

Table 2:

Total number of green turtle eggs replanted under the conservation
programme in 1995 (ND=no data)
Satang Besar

Talang-Talang Talang-Talang
Besar
Kecil

March

72

ND

72

April

675

185

860

May

822

7411

7361

June

1557

27972

16862

July

2364

43282

21746

August

3689

34565

20492

Septen ：cr

2083

18326

12622

October

'1453

4300

4488

Total

12715

136041

83571
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Island: Taiant>-Talan^ Kecil
Number of
nest replanted

Average Hatch Standard
Rate (%)
Deviation

Range of hatch
rate

July

34

57.8

13.9

31.0-80.7

August

44

61.7

12.8

34.9-85.5

September

18

61.6

15.3

34.1-80.7

4.0 DISCUSSION
Routine surveys during the current programme identified the coral reefs as the
resting places of adult turtles during the nesting season. The adults mate on the water
surface in the early morning and afternoon within a five kilometres radius of the turtle
islands. Commercial fishing activity is prohibited within the island waters and was not
observed during the daytime.
The low hatch rates of some of the green turtle eggs in the night replanting
programme showed that a proportion of the eggs laid were of low fertility. Some of
the nests that were replanted immediately after being laid produced high hatch rates of
71.0% to 89.9%. The hatch rates of the morning replanting also showed large standard
deviations. In general, the night replanting results were slightly better than that of the
normal day replanting programme. The percentage of loss in hatch rate due to rough
handling of eggs in day replanting is small. All hatchlings that emerged at night were
released between 2200 and 0200 hours when fish predators were minimum.
Dr. Colin Limpus (IUCN Species Survival Commission for Marine Turtles) had
confirmed through DNA fingerprinting studies that our green turtle stocks are
distinctly localised. This has further prompted us to improve our hatching success on
our turtle islands. Other detrimental factors observed include the anchoring of trawler
boats at the islands’ coral frontage in the evening. The bright lights from these boats
disorientate adults as well as turtle hatchlings. Traditional hook and line fishermen
continue to use the island waters to fish. All forms of tourism and diving activities at
Talang-Talang islands are banned under the current Marine Turtle Protection Rules of
Sarawak (1962). Satang Besar island is open to visitors with the proper entry permits
issued by the Turtles Board.
The management of green turtles and nesting population were reviewed by
Mortimer (1990). We would maintain that it is impossible in the life-time of a
researcher to prove that the returning adult turtles were recruited from those young
that we had released earlier. It is not necessary for marine turtles in the tropics to have
a similar behavioral biology as their sub-tropical counterparts.
Irrespective of all constraints, we believe that the best method of conservation
is to leave the eggs for hatching insitu except for those eggs which were laid at the
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water edge. We proposed that for future conservation programs, it is best to mark nest
sites on a grid system on the beach and to study its hatch rate in relation to sand
temperature and sex ratio of youngs hatched.
In 1995, there were two reported deaths of adult green turtles in the Kuching
Division, apparently due to fish trawling activities. It is the responsibility of Sarawak to
protect her own nesting marine turtles. Headstarting should not be recommended as a
management tool for our own green turtles because of the negative impacts on the
imprinting process. As with any conservation programme, the ultimate aim is to
improve hatching success and to produce a natural sex ratio of young for recruitment
into the population.
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CONSERVATION AND RESEARCH ACTIVITIES
IN TAGANAK, TURTLE ISLAND, PHILIPPINES

ABSTRACT

The effective protection of marine turtles becomes difficult when certain habitats are
shared with humans. Once a very productive nesting island, Taganak Island’s egg production
today is barely enough to meet the natives’ basic needs. To address the problem of overexploitation of eggs by residents, MNR A.OJ33 was issued to regulate collection of eggs. The
Pawikan conservation Project (PCP) developed and adopted implementing guidelines to ensure a
more equitable distribution of the egg resource. Of the 1,598 egg collection permits issued from
1983 to 1995, al least 460 Taganak residents benefited from the scheme. Results of the study on
the hatching success of eggs transplanted in the hatchery revealed that the hatching rate obtained
was 72.30% (n=18). However, 12 of the 30 nests monitored failed to hatch. Taganak Island
represents a niche wherein man utilizes/exploits all the resources in the area notwithstanding
rules or the future. The problems that be set the PCP in managing the marine turtle resource in
the island are presented.

1.0 INTRODUCTION
The municipality of Turtle Islands is a group of tiny islands that lie on the
southwestern tip of the Philippines. This group of islands is approximately 950*nautical
miles southwest of Manila, the country’s capital. The islands lie adjacent to the
International Treaty Limits separating the Philippines and Malaysia. The approximate
center on the Turtle islands as defined by the intersection 6。11，N latitude and 118。10, E
longitude.
Six islands compose the municipality, namely: Taganak, Baguan, Great
Bakkungan, Langaan, Lihiman and Boaan. The corresponding coordinates of the island
are as follows:Islands

N latitude

E longitude

Taganak
Baguan
Great Bakkungan
Langaan
Lihiman
Boaan

6o04,38”
6°06,0T,
6011，13”
6012,27”
6o14,02”
6017，16”

118o19,00”
118026,59”
118o07，15”
118o08,59”
118°04’59”
118o04842”

aganak is the biggest Island of the group having a land area of 130 hectares.
Relative to the other islands, Taganak has a higher relief. The topography of the island
:anes from flatlands at the southern tip to hilly at the northern end with a low plateau-like
feature at the central portion. Broad beach areas are found at the southern end. Limited
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and
sandy beaches occur at the other portions. The shoreline at the northern end
is predominantly rocky (IPAS Management Plan, 1992).
In the most recent (August, 1995) census survey conducted by the Pawikan

conservation Project (PCP), Taganak Island registered the largest population among all
the islands (1,323 or 50.04% of the total population of the Turtle Islands), On the
average, each household is composed of 6 to 7 members, there are two major ethnic
groups, dominated by the Mapuns (55%) followed by the Tausogs (34%). The residents
largely depend on marine fisheries for their daily subsistence, The trade of marine turtle
eggs is their traditional source of livelihood. Offices of the municipal government and all
military detachments are located in this island.
The PCP is mandated to implement protection and management measures for the
conservation of marine turtles in the country. Although a nationwide project, the funds
are barely enough to implement its programs. The project therefore opted to concentrate
mainly in the turtle Islands where most of the marine turtle resource in the country is
found. The creation qf the PCP was propitious, considering the fact that 100% of the eggs
on all the nesting beaches of Turtle Islands was gathered by the very few. The PCP
rationalized the distribution of eggs to benefit more people in the area, following the
provisions stated in the Ministry of natural Resources MNR Administrative Order (MNR
A.O.) U 33. The Management-oriented research are likewise undertaken to improve or
update existing policies. Information and education campaigns are done to complement
the PCP’s programs and instill conservation awareness among the local community.
This paper aims to discuss the activities and results of studies undertaken by the
PCP in the Turtle Islands, more specifically Taganak Island, seat of the municipal
government. Under ideal conditions, Taganak Island should very well serve as a
archetype wherein man and turtles live in peaceful co-existence： However, there are major
problems that beset the operations and conservation of marine turtles in the area.
2.0 RESOURCE MANAGEMENT EFFORTS
A. Regulation of egg collection in Turtle Island
In 1982， MNR Administrative Order (MNR.A.O.) # 8 was issued to establish
Baguan, one of
_ the islands in the Turtle Island group, as a marine turtle sanctuary.
However there were no laws or rules passed to regulate or control massive harvests of
marine turtle eggs in the other islands. Prior to the creation of the PCP (formerly Task
under the control of the municipal
Force Pawikan), the collection of eggs was
government. The bidding system was employed and availed of by only a few who could
of MNR. A.O.，# 33 in November 1982 rationalized the
afford to bit. The issuance
the local people and provided part of the production for
distribution of eggs among
in the Order, egg production in the islands of Taganak,
conservation. As stipulated
be gathered by authorized permittees under the
Lihiman, Langaan and Bakkungan may
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supervision of PCP personnel. The Order further states that a close season is prescribed
from January 1 to March 31, while egg collection is allowed from April 1 to December 31.
A municipal fee per egg will be paid to the municipal government, the amount of which
shall be determined by the Sangguniang Bayan (Municipal Council). For conservation,
30% of the egg production shall be maintained and the proceeds of the 10% will be given
to the Marine Turtle Conservation Foundation to support conservation in the area.
Since the Order specified that it is illegal to collect turtle eggs without permits, the
following conditions were set to qualify residents to obtain a permit:
a.
b.
c.

d.

The applicant is a Filipino and of legal age;
The applicant is a bonifide resident of the municipality for at least one
year and a qualified voter of the same municipality;
The applicant has no pending criminal charges; and
The applicant is not affiliated, directly or indirectly with
the Task Force Pawikan, now the PCP,

The total number of applications received by the PCP and the total number of
permits granted from 1983 to 1995 are presented in Table 1. For the period covering 13
years, 3,433 applications were received and processed. The governor’s duly authorized
representative (which in most cases is the municipal mayor verifies the qualifications of the
applicants.
From 1987 to 1995, 3,087 applications were processed, of this number 1,586 or
51.37% were considered qualified applicants. The disqualification of an applicant arises
when the conditions stipulated in MNR A O. #33 are not meet and if a previous permit
was already granted to the person/family within the past 4 years. This criteria of rotating
the issuance
i
of permits is one way of attaining equitable distribution of the resource. For
any reason, the governor’s representative or the mayor may disqualify applicants but it is
the PCP s policy to ensure a fair and judicious approach in granting permits. One of the
primary problems in rotating issuance of permits is the desire of the residents to acquire
permits more than the prescribed limit. It is also a common practice for residents of Turtle
-Island to change names in order to acquire an additional permit. This gave rise to too
many complaints from the residents. Identified violators are blacklisted and the PCP
created a system to end, if not, minimize the problem. ' ,
The system of issuing permits went through a refining process from 1983 to 1986.
The number of permits issued were gradually increased to benefit the natives of the area.
Will the intent of improving the system to benefit a greater number of the constituents, a
quota system was implemented in 1987. Each permittee was allowed to collect 5,000
eggs irrespective of the number of collection days. Unfortunately, this system failed
because some permittees did not truly declare the number of eggs they have collected. In
1988, the PCP devised another scheme to be able to accommodate the increasing number
of applicants. Based on the number of permits issued for the preceding year and egg
production data, permittees were given
’
a certain number of days to gather eggs. This
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system worked well and is currently adopted. From 1990 to the present, a total of 156
permits/year are issued to the residents of Turtle Islands. Taganak Island is designated as
a collection site for 52 permits. During the same period (1990 to 1995), 42% of the total
number of the beneficiaries of this system are residents of Taganak Island.

3.0 RESEARCH ACTIVITIES
A.

Nesting incidence monitoring and egg production

Locally hired rangers monitor the number of complete nests and egg production in
the collection islands
A total of 27,372 complete nests were recorded in Taganak Island from may 1984
to October 1995. The detailed monthly distribution is presented in Table 2. Some of the
data presented were deduced by dividing the egg production with the annual average
clutch size. During the close season of 1984 to 1989, the PCP did not receive reports on
the nesting incidence and egg production of Taganak. As may be inferred from the table,
the nesting season peaks in May and falls by October.
Domantay (1953) documented the number of complete nests laid in Taganak
Island from August 8 to September 11, 1951. During the 35 day monitoring period, he
recorded 1,352 complete nests and the average number of nests laid is 39.47 nests/day.
To date, the number of complete nests monitored by Domantay in 35 days represents 39%
of the nesting incidence in Taganak for 1991 and 44.5% for 1995.
For the same period, 137, 254 eggs were produced. Comparing the data obtained
by Domantay in 1951 with the data presented in Table 3, one can conclude that the egg
production has declined tremendously. The egg production data he collected for one
month is now nearly equivalent to the annual egg production of Taganak. According to
Domantay, egg production of Taganak in the 1950s was very high, second to Baguan. In
Table 4，the egg production of Taganak Island is compared to the egg production of
Baguan’Island which is uninhabited. Baguan Island contributed 55.16% of the total egg
production in the Turtle Islands whereas Taganak contributed 16.16%, only a third of
Baguan’s production.
Domantay reported that even during those times, egg production has already been
reduced to some extent as a result of the slaughtering of more than 20,000 to 25,000
residents in ,the
nesting turtles during the Japan ese Occupation in the Philippines. To date,
■,,
area do not kill or slaughter nesting turtles, except probably for some isolated cases, but
the reasons for the decline in egg production is therefold; massive harvests for trade;
poaching, even during the close season; and the encroachment of suitable nesting beaches
by local communities

121

In accordance with the stipulation set forth in MNR A.O. # 33，60% of the total
egg production (2,065,822) of Taganak Island during the open season (1984 to 1995) was
collected by permittees. This amounted to 1,240,853 eggs. On the other hand, 810,999
eggs were maintained for conservation (Table 3)
Admittedly, there are inconsistencies in data gathering and management of the sea
turtle resource in the Turtle islands. This is attributed to the following seasons:
•

Insufficient number of trained rangers or technical personnel to implement the
programs of the government. The PCP used to have a personnel complement of 49
which was reduced to a half in present years due to budgetary constraints. There are
only eight ranges in Turtle islands to oversee operations in 6 islands. It is not
surprising that nests are lost to poachers, especially during the close season.

•

The PCP does not have full authority to enforce laws, rules and regulations pertaining
to marine turtle conservation. To the local police and military, poaching is not
considered a very serious crime. Poaching is relatively controlled during the open
season because permittees are militant against poachers.

•

The lack and delayed release of funds for salaries has caused the PCP to deal with
rangers who trade turtle eggs. The practice was never condoned but some -leeway had
to be given to the rangers to be able to feed their families. PCP personnel based in
Manila are also affected by budgetary restrictions. The project cannot deploy
personnel to the site unless funds are released.

•

The remoteness of the area and lack of security force jeopardizes field operations. It is
difficult to control egg poaching and protection of the internesting habitat from illegal
fishermen without military assistance.

B.

Augmentative Research

It is the usual practice in the islands to transplant 30% of the egg production
intended for conservation early in the morning. All the eggs are collected and counted
between 4:00 to 5:30 a.m.，thereby exceeding the 2-6 hours safe limits to keep embryos
viable for eggs laid early in the evening. Moreover, eggs from different nests are mixed in
one artificial nest. These practices, coupled with coastal utilization, have adversely
affected hatchling production in the islands. The inhabitants overlook the importance of
increasing hatchling production for their future benefit.
The PCP recognized this problem and initiated moves to address the problem. It
\^as recommended that at least three clutches of eggs be transplanted to each hatchery of
=islands. Whatever deficit the permittee entailed for that night, it will be deducted the
o owing night. Apparently, the permittees and municipal representatives did not
understand the underlying season and mechanism, thus the proposed scheme was rejected.
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To make the residents realize the importance of egg management, a hatchery
experiment was performed in Taganak Island from June 01 to August 05, 1995. The
experiment was done on a newly constructed hatchery in Taganak. The main purpose of
the study was to ,determine the hatching success of eggs taken from different clutches and
moved after 2 to 6 hours after being laid. These experiments have been performed in the
Baguan Island marine Turtle Sanctuary under favorable conditions and the results
of the
studies were documented by Yaptinchay and De Veyra (1994).
The result of the study is presented in Table 5. Each nest contained 65 eggs and
ese eggs were taken from different natural clutches, ranging from 3 to 19 clutches. Only
449 hatchlings emerged from 18 nests out of the 30 nests that were monitored. The
„ng success of these 18 nests ranged from 7.69% to 72.30%. Only 5 nests had a
atchlmg success higher than 58%. In Baguan island, clutches of mixed eggs yielded an
average of 81% hatchling success whereas the hatchling success of unmixed nests was
88%. The clutch size of all the nests monitored was 65/nest. Hence, all conditions were
favorable.
The Emergence of hatchlings was not observed in 12 nests. These were excavated
63-65 days after they were transplanted. Results showed that 3 nests contained 1-2 dead
hatchlings, 2 had a piped egg each and 7 nests contained unhatched eggs. The
developmental stage was difficult to ascertain for the unhatched eggs.
Several factors may have influenced the outcome of the study. First, the substrate
of the hatchery site was composed of loam, clay and sand. Second, during the hatchery
where the experimental nests were located. Third, the mixed clutches were laid at
different times and may not have been handled carefully.
4.0 INFORMATION AND EDUCATION ACTIVITIES
During the past two years, the PCP intensified information and education efforts iin
the Turtle Islands. The PCP rangers are updated on recent developments on conservation,
management procedures or biological facts. They in turn share the information with
residents in the native dialect.
Information materials such as posters and T-shirts are distributed in the Turtle
Islands. Posters are mounted in strategic areas to remind residents of the conservation
objectives. The commanding Officer of the Philippine Marines detachment in Taganak
Island sought the assistance of the PCP for the production of a billboard to be displayed in
the island. The billboard depicts a hatchling appearing from the shell and the native dialect
was used to convey the message of conser/ation. The other face of the billboard shows
illegal methods of fishing which destroy the reefs in the area.
To further increase conservation awareness among the local population, school

children of Taganak Island were brought to the Baguan Island Marine Turtle Sanctuary
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for an educational trip. The children were oriented on the biology and ecology of marine
turtles. After the lecture，they participated in the different activities of the PCP in the
island sanctuary such as saturation tagging, nesting incidence, monitoring hatchery
operations and release of hatchlings. They also assisted in clearing the nesting beach free
of plastic wastes. The trip sponsored by the PCP was done for the very first time and this
will hopefully be a yearly activity of the PCP in the Turtle Islands.
Hatcheries serve the purpose of increasing conservation awareness as well. In the
Turtle Island, people are inclined to be believe that empty hatcheries mean zero egg
production, poached eggs or idle rangers. The former municipal mayor requested the PCP
to construct a new hatchery beside the municipal half for people to see because the
existing hatchery is too far to monitor

5.0 RECOMMENDATIONS
The Turtle Islands is one of the sites of the Integrated Protected Areas System Conservation of Priority protected Areas Project (IPAS-CPPAP) program of the
government which is funded by the World Bank. Its declaration as a marine natural park
should be facilitated as soon as possible to lessen human pressure on marine turtle eggs.
In the project, a livelihood fund is provided for the residents of the islands. This, however,
is not a long term program. Along the way, other funding agencies should be approached
and cooperatives must be established to complement or sustain the projects initiated by the
IP AS Fund. The declaration of Turtle Islands as a protected area will also lessen the
influx of migrants to the islands.
The proposed management of the Philippine-Sabah Turtle Islands is envisioned to
enhance economic (non-consumptive means, i.e. eco-tourism) and conservation activities
in the area. The mechanism of egg trade must be studies by both countries.
In research, population studies involving saturation tagging should be undertaken.
To overcome the shortage of manpower, volunteers or interested local people should be
recruited to assist the PCP in this activity. Eventually, the tagging activity should be done
in all the collection islands.
In addition, the causes and frequency of turtle strandings must be studied, both by
the PCP and the Sabah Parks. Mitigating measures must be recommended and
implemented to control strandings in the Sulu Sea.
All other activities of the PCP (resource management and conservation awareness)
must be sustained with the cooperation and support of the municipal government, the local
police, military and the people. Officials and constituents of Taganak Island should be
involved in conservation activities and should serve as a model for other islands.
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Table 1: Summary of applications to gather marine turtle eggs in the Turtle
Islands from 1993 to 1995

Year
Applicants

1983
1984
1985
1986
1997
1988
1989
1990
1991
1992
1993
1994
1995
Total

55
47
146
98
203
174
232
361
219
385
450
430
542
3,433

Total
Qualified
Applicants

170
125
194
169
148
282
190
147
161
1,586

Permits
Issued
29 (23)*
33 (24)*
113
94
147
146
147
158
156
156
156
156
156
1,598

Number
Permits Issued
Qualified
to Collect
Taganak
Eggs inTaganak Residents

49
47
49
52
52
52
52
52
52
457

72
72
67
85
103
116
480

numbers in parentheses indicate the number of permits given to collect turtle
eggs in the Bancauan Marine Turtle Sanctuary in the San Miguel Group of
Islands, Cagayan de Sulu, Tawl-Tawl.
number of permits issued to Bancauan and Turtle Islands.
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Table 2 Complete nests monitored in Taganak Island from May 1984 to October
1995 (PCP data).
Monlh
1984

19S5

1996

1987

1988

Jan
Feb
March
April
May

Jun
July

YEAR
1990

1991
116
159

1992

1993

1994

173

111

122

155

79
95
153
139

218
343
345

no.

116
160

111
136

220

269

232

209

276

387

215

153
165

461
437

206
236
225
197

192
226
265

326

207

162

190
105
66*

264
274
252
237
207

>,812

3,472

2,081

74
64

163
47*
167

189
219

233
271

19?

95

169
255
218
：56*

232

200

Aug
Sep

226

I4S

172

24：

3W

Ocl

78

1W早

>l.n

Nov

21*

99*

：4S

271
273
)94

106

9S+

2,：ol

1.829

Dec
Toial

1989

943

*

K42.>

i00

226
306
387
448
370
34]

316
249
162
2.805

457
476

439
416
331
292
298
203

87*
2,999

277
243

Incomplete entry of nesting incidence data.
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195
223
220

151
128
2,445

232

252
125
100
2.174

】995
104
139
182
267
381

575
537

411
239
193

Total
700
744

893
2,783
3,217
3,797
3,859
3446

3,309
2,949
2,002

1,116
3,038

27.372

Table 3: Egg production in Taganak Island from 1984 to 1995
Year

1994
1985
1986
1987
1988
1989
1990 (close)
1990 (open)
1991 (close)
1991 (open)
1992 (close)
1992 (open)
1993 (close)
1993 (open)
1994 (close)
1994 (open)
199$ (close)
1995 (open)
Sub-total
(close)
Sub-total
(open)
—TOTAL

Complete
nests
monitored
943
1,423
2,351
1，829
2,805
2,999
217
1,595
491
2,981
438
1，643
387
2,058
369
1,805
435
2,603
2,337

Egg
production

60%

30%

10%

Average
clutch size

94,418
117,569
209,140
162,529
260,360
244,933
15,579
125,29036,227
36,227
33,452
122,628
30,484
161,198
30,015
133,581
35,946
205,087
181,703

56,651
70,541
125,484
97,202
155,671
147,235

9,442
11,757
20,914
15,794
25,942
24,523

100
83
89
89
93
82

12,463

79

12,260

75

16,099

78

13,365

75

124,770
0

28,325
35,271
62,742
48,363
77,825
73,538
15,579
37,672
36,227
36,227
33,452
36,949
30,484
49,212
30,015
38,899
35,946
62,112
181,703

21,554

79

25,035

2,065,822

1,240,853

620,296

206,921

27,372

2,247,525

1,240,853

801,999

206,921

75,085

73,913
96,946
79,977

128

82

Table 4: Annual summary of the egg production in the Turtle Island

Year
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
TOTAL

Baguan
237.694
2389.052 .
526.311
412.686
551.763
625.594
397.738
947.481
612,868 ~
800,021
786,285
1,172.610
7,460.103

Langaan
Lihiman &
Bakkunfian
398,260
226.229
3X2,716
224,768
317,154
263,203
224,9%
329,237
270,476
338,353
423,296
424,626
3,825,316

Taganak
94,418
117,569
209,140
162,529
260,360
244,933
140,869
265,316
156,080
191,682
163,396
241,033
2,247,525
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Total annual
egg
production
730,372.00
732,850
1,118,167
799,983
1,129,277
1,133/730
763,603
1,542.034
1,039.424
1,330,056
1,375,179
1,838,269
13,532,944

Baguan egg
Production
(%)
32.54
53.09
47.07
51.59
48.86
55.18
52.09
61.44
58.96
60.15
57.18
63.79
55.13

Taganak
egg
production
(%)
12.93
16.04
18.70
20.06
23.06
21.60
18.45
17.21
15.02
14.41
11.90
13.11
16.61

Table 5: Data gathered from the study conducted in the hatchery of Taganak Island
Date
Emerged

Hatchlings
Emerged

9

Dc)tc
Trainsplanted
06/01/95

07/20/95

47

Incubation
Period
(days)
50

2

9

06/01/95

07/20/95

43

50

3

9

06/01/95

07/20.95

32

50

4

9

06/01/95

07/20/95

38

50

5

15

06/01/95

07/20/95

40

50

06/01/95

07/20/95

32

50

7

06/01/95

07/20/95

38

50

O

7

06/01/95

07/20/95

42

50

9

7

06/01/95

07/21/95

29

51

10

3

06/01/95

07/20/95

42

50

11

5

06/02/95

65

12

5

06/02/95

65

13

5

06/02/95

07/21/95

6

50

14

4

06/02/95

07/26/95

19

55

15

13

06/03/95

64

16

13

06/03/95

64

Nest
Number

Mixed
clutches

6

130

Remarks

4 well-developed, unhatched
(dead) 13 unhatched eggs.
3 well-developed, unhatched
(alive) 18 unhatched eggs.
3 well-developed, unhatched
(alive) 13 well-developed,
unhatched (dead) 18
unhatched eggs
8 well-developed, unhatched
(dead) 18 unhatched eggs
2 well-developed, unhatched
(alive) 5 well-developed,
unhatched (dead) 18
unhatched egg
5 well-developed, unhatched
(dead) 18 unhatched eggs
8 well-developed, unhatched
(dead) 25 unhatched eggs
8 well-developed, unhatched
(dead) 18 unhatched eggs.
13 well-developed,
unhatched (dead) 23
unhatched eggs
8 well-developed, unhatched
(dead) 13 unhatched eggs
65 unhatched eggs
(excavated-08/05/95)
1 pipped (dead) 64
unhatched eggs (excavated 08/05/95)
1 live hatchling
2 well-developed, unhatched
(alive)
25 well-developed,
unhatched (dead)
31 unhatched eggs_______
2 dead hatchling
44 unhatched eggs
64 unhatched eggs
(excavated-08/08/95)
63 unhatched eggs
(excavated - 08/08/95)

17

13

06/03/95

07/21/95

13

49

18

13

06/03/95

07/23/95

24

51

19

13

06/03/95

64

20

13

06/03/95

64

21

19

06/03/95

22

19

06/03/95

64

23

19

06/03/95

64

24

19

06/03/95

64

25

19

06/03/95

07/23/95

14

51

26

19

06/03/95

07/24/95

16

52

27

19

06/03/95

64

28

6

06/03/95

64

29

6

06/03/95

64

30

6

06/04/95

07/26/95

07/25/95

5

19
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54

52

1 live hatchling
13 well-developed,
unhatched (dead)
39 unhatched eggs
14 well-developed,
unhatched (dead) 26
unhatched eggs
2 dead hatchlings
1 piped (dead)
62 unhatched eggs
(excavated - 08/05/95)
63 unhatched eggs
(excavated - 08/05/95)
12 well-developed,
unhatched (dead)
47 unhatched eggs
1 preyed on
1 piped (dead)
64 unhatched eggs
(excavated - 08/05/95)
1 dead hatchlilng
64 unhatched eggs
(excavated - 08/05/95
65 unhatched eggs
(excavated - 08/05/95
1 live hatchlings
23 well developed,
unhatched (dead)
27 unhatched eggs
18 well-developed,
unhatched (dead)
32 unhatched eggs
62 unhatched eggs
(excavated - 08/05/95)
1 dead hatchling
64 unhatched eggs
(excavated - 08/05/95)
65 unhatched eggs
(excavated - 08/05/95)
16 well-developed,
unhatched 30 unhatched
eggs
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A PRELIMINARY REPORT ON THE STANDARDIZATION OF CULTURE
METHOD OF LEATHERBACK TURTLE HATCHLINGS.

RESUME
Until recently, about ten marine biologists have been challenged to keep leatherback
turtle hatchlings under rearing conditions. But nobody tried to standardize the culture
method of the hatchling. During the course of our experiment, we came to some
conclusions:
Hatclings can be kept for more than one year on artificial food.
2.

Hactling become rather tame in tanks when bred.

3.

Solid agar in artificial food triggers intestinal trouble at the early stage in the
life of a hatchling.

4.

Contamination of rearing water needs attention particularly for 10 cells per
mililiter.

5.

The surface oil film makes a hotbed for bactreria.

6.

Tracheal trouble such as abscess and acute pneumonia are the most fatal
disease of hatchlings.
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Table 1: Challenger and result on rearing of leatherback turtle hatchlings

Chalengger

Year

Days of existence

Remarks

Deraniyagala

1939

662

7.265 kg

Hendrikson ditto

1961
1967

120
300

4 kg

Frair

1970

79

0.132 kg

Berkenmeir

1972

168

305 mm (s.c.l)

Foster, Chapman

1974

642

27.7 kg

Uchida (Himeji Aqu.)

1978

137

240 mm, 1.728 kg

Uchida (Nagoya Aqu.)

1994

446<

442 mm, 9.250 kg
410 mm, 8.330 kg

Table 2: Components of Artificial Food

Horse Mackerel

minced

33 %

Squid

minced

22%

Shrimp

minced

22%
19%

Water

2.75 %

Gelatin

0.83 %

Calcium

small

Multi-vitamin
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Table 4: Relationship between the cause of the death and the time of the death
Date of the death

Number of survivors

1994，10/26 (start)
11/

12/

1995, 1/

4

10

©o
①困©

15

15

15

12

19

8

12

2/

6/

19

5

CB) (5)

3

2

10/

2

1996, 1/

Intestinal obstruction

o

Trachial absess, pneumonia

Septicemia

137
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EXPERIMENT OF HATCHING OF
GREEN TURTLE EGGS IN THE CONTROL ROOM

1.0 INTRODUCTION
Over-harvesting of sea turtle eggs had become a big problem in Thailand s sea
turtle conservation programme. To partially resolve this issue, nesting beaches in some
areas are now well guarded and protected from poachers, while turtle eggs found therein
are collected and reburied in safer places by authorised personnel.
Artificial incubation of sea turtle eggs in recent years has become increasingly
important and widely used by conservators to help increase the turtle population. The
methods employed are continually improved to obtain higher hatching rates, and to reduce
the occurrence of unexpected events which might prove detrimental to the life of the
turtles.
This paper describes a recent study in artificial propagation of the green turtle,
Che Ionia mydcis, involving experimental hatching of green turtle eggs incubated without
the use of sand in the control room.

2.0 OBJECTIVES OF THE EXPERIMENT
The experiment was conducted with the following objectives:
A.

To hatch green turtle eggs incubated without the use of sand in the control
room under controlled temperature and humidity.

B.

To observe the development of embryos at various stages using the flash
light.

3.0 MATERIALS AND METHODS
A. Transferring turtle eggs from the original nest
The green turtle eggs were collected from the original nest and reburied
immediately in sand inside a styrofoam box, and transferred from the beach to the
control room. Fertilized eggs were separated out from the unfertilized ones by
distinguishing the white spot which developed on the top of each egg (S - 4 ).
They were then carefully cleaned of any sand particles before being placed in a
pile on a plastic egg-nest in the control room.
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B.

Setting samples and the control room

All fertilized eggs were placed on to shelf in the hatching room set at a
specified temperature and humidity.
The first experiment:
Twenty fertilized eggs were incubated without sand at a room temperature
of between 32.0 to 33.0°C (average 32.5°C), with 95.0 - 99.0 percent humidity.
The second experiment:
Nineteen fertilized eggs were incubated at a temperature between 30.0°C
to 31.0 C (average 30.5°C), with 95.0 - 99.0 percent room humidity.
C

Observation of samples and other important factors

i. Observation of samples
The fertilized eggs in the control room were observed daily, using a flash
light directed through the shell membrane and photographs were taken on the
embryonic development (seen as shadows) which appeared on the opposite side of
the shell. The development of blood vessels covering the yolk sac of each egg
could also be observed by this method.
ii. Other factors
Rooms temperature and humidity were checked regularly, three times a day
at 8.00 am, 12,00 noon and 5.00 pm.

4.0 RESULTS
A.

Hatching

The first experiment:
Out of the twenty eggs, only six hatched after a period of 42 days (at an
average room temperature of 32.5°C, humidity 95.0 - 99.0%). The baby turtles
that hatched showed complete development in all parts of the body, but a big yolk
sac was seen to be still attached to the abdomen, while the hatchling were slow in
body movement and looked very week. These however died after a few days. (S 5).
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On opening the shells of the unhatched eggs, were found each of the
embryos to be developed like the six newly hatched ones, but these died before
hatching. (S - 6).
The second experiment:
The second experiment was carried out using nineteen fertilized eggs. After
47 days at the average room temperature of 30.5°C and 95.0 - 99.0 percent of
humidity, sixteen eggs were hatched. The new hatchlings appeared to be strong
and active while no yolk sac was seen attached to the abdomen which however left
an umbilical scar (S - 7 ). Measurement of these newly hatched turtles gave the
following results - carapace length 43.7 mm., carapace width 33.6 mm. and body
weight 18.005 gm.
B.

Embryonic development

Embryonic developments within the eggs as seen from outside the shell
were described as follows:
Age 2-3 days
When the fertilized egg had developed, it was observed that a big white
spot appeared on top of each egg, chalky white in colour.
Age JO Jays (S-8,9,10,1 lt 12)
Small blood vessels expanded to nearly half of the upper part of each egg.
The shadow of the embryo showed like a waning moon.
Age 13 - 15 days (S - 13, 14)
Small blood vessels expanded to about half of the upper part. The shadow
of the embryo showed like a bean.
Age 17 days (S - 15, 16)
Small blood vessels expanded to nearly every part of each egg.
shadow looked bigger.

The

Age 22 days (S -17)
Small blood vessels expanded around each egg. The shadow of each
embryo became darker and large blood vessels started to appear.
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Age 24 days (S -18, 19)
L’rge blood vessels appeared bigger, while each embryo could at times be
seen moving.
Age 28 days (S - 20)
Each of the eggs looked flat (not round with bigger and darker embryos.
Age 32 days (S - 21,22)
The eggs looked flatter, while the embryos looked even darker and bigger.
Visibility inside the examined eggs were very poor during the latter part of
this period before hatching, while the eggs appeared flatter still until day 39 when
they started to appear bigger and rounder.
After 46 days (S - 23, 24)
Baby turtles started to hatch
C.

Measurement of some important factors

i. Temperature
Room temperature was measured three times daily at 8.00 am, 12.00 noon
and 05.00 pm.
The first experiment:
Measurement of room temperatures during the first experiment conducted
for 42 days showed a range of 32,0 - 33.0 C (average 32.5 C).
The second experiment:
Room temperatures measured during。 the second experiment for 47 days
showed a range of 30.0-31.0°C (average 30.5 C).
ii. Humidity
Room humidity was set at 95% and measured three times daily at 8.00 am,
12.00 noon and 05.00 pm. For the first and second experiment, it was found that
humidity changed in the range of 95.0 - 99.0/o.
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5.0 DISCUSSIONS
This experiment on the hatching of green turtle eggs incubated without sand in the
control room was the first study attempted in Thailand. Previous studies using similar
techniques involved the hatching of crocodile eggs in the control room which produced
some good results with hatch rate recorded at around 95%. Setting the room
temperatures at 32.0 - 33.0 °C, and humidity at 95.0 - 99.0%, has shown some success in
the hatching of crocodile eggs, and is likewise repeated in this experiment because
crocodiles and turtles are members of the same Class Reptilia.
The first experiment:
The hatch rate was low at only 30%. Even though the baby turtles were
completely developed in all parts, they looked weak, moved slowly, and a big yolk sac was
still attached to the abdomen of each hatchling. These baby turtles died in a few days.
This result appeared to indicate that the hatching time was too short (only 42 days), such
that the developing embryos were not able to use all the egg yolks. Boonlert (1992)
studied the relationship between hatching period and temperature, and reported that
hatching period could be increased if the average temperature was reduced, and vice
versa.
The second cxperimcnf:
The second experiment was set at an average room temperature of 30.5°C (30.0 31.0°C) and a similar humidity as the first experiment, and it was found that the hatching
rate decreased to 84.2 percent with a hatching period of 47 days. Each baby turtle was
completely developed, egg yolks used up, yolk sacs drawn into the abdomen leaving an
umbilical scar, and each of the newly hatched was active. The measurement of the body
parts of these babies showed the carapace lengths, carapace widths and body weights were
in the normal range of newly hatched baby turtles obtained from ordinary nests.
Embryonic development observed from outside the shell showed the development
of blood vessels which appeared to expand around the yolk and some changes in the
embryo.
Comparison between hatching of turtle eggs in the control room and in nature:
The ease in setting the parameters of temperature an humidity in the control room
facilitates the production of a high hatching rate which can be accomplished throughout
the year. In addition it contribute to a certain degree to the sex of the newly hatched
turtles. This is different in nature where different hatching rates are obtained due to some
variability in the occurrence of these parameters each year. Moreover, development of
embryos are more easily observed from eggs developed in the control room, as compared
to those developed at the natural sites.
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Advantages of techniqiie
Some foreseeable advantages of this techniq ue are:
• This technique can help protect turtle eggs from damage due to natural
conditions such as storms, tides, predators and poachers.
• The technique can help select from a clutch all unfertilized eggs, which can then
be sold in the market for human consumption. The conservation efforts are still
preserved by this technique.
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FIRST SUCCESS OF A LOGGERHEAD TURTLE
(CARETTA CARETTA) NESTING IN THE AQUARIUM
AT THE INDOOR ARTIFICIAL NESTING GROUND.

RESUME

Loggerhead turtle were matted at the indoor tank of the aquarium.
2.

Loggerhead turtles can make nests in artificial nesting grounds in the building.

3.

Size of the nesting ground is 4 x 20 meters in 1.5 depth of sand.

4.

Three or four different females landed at the nesting site from April to May in
1995 and three of them laid eggs.

5.

We collected 596 eggs from seven clutches at the indoor nesting ground.

6.

Nesting behavior is summarized in the table.

7.

The annual changes of water temperature is shown in a figure. The nesting
behavior occurred from April to May 1995，

8.

At the moment, we have not arrived at any reliable conclusion on the
reproductive activity of sea turtles. We want to try again to control the water
temperature to be the same as in 1995, and also start a quantitative analysis of
some hormones such as Estradiol, Projestron and Teststeron as indicators of
sea turtle maturity.
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Nesting behaviour of loggerhead turtle on artificial beach (1995)
Species

s.c.I (cm)

Body
weight

Captured
date

Date eggs No,
were laid eggs

(kg)

Carettta c.
No,l

77.3

86.9

1991/6/14

Caretta c.
No.4

83,0

85.1

1991/6/19

5/9

4/27

78
84

4/26

102
99

5/21

6/17

5/10
6/2

48
84

5/5
•5/6

5/9
5/23

Caretta c.
No. 11

75.6

77.1

1992/7/16

of Date
of
landing
(not laid)

5/9

5/9
5/10
5/30

6/4

Unknown
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REPORT ON FIRST SEAFDEC-MTRC WORKING COMMITTEE MEETING

This meeting was held on the 17th January 1996 and chaired by Mr. Ismail Taufid
bin Mohd Yusoflfchief of MFRDMD, SEAFDEC. The meeting was attended by
participants from Malaysia, Thailand, Philippines, Brunei Darussalam and Japan. The
meeting covered the following agenda:

1. INTRODUCTION BY CHAIRMAN
The chairman welcomed all the participants who now compose the Marine Turtle
Research and Conservation (MTRC) working committee, and hoped that the participants
will actively cooperate and contribute ideas to the success of the meeting. He urged
members to work closely together in turtle research and conservation from now on after
moving separately in the past. He further informed the meeting that the SEAFDEC
Council has provided an allocation of funds for turtle research and conservation activities,
which includes tagging, compilation and dissemination of turtle statistics.
2.

LIST OF MEMBERSHIP

All the participants present are automatically members of this working committee.
Memberships are also extended to other SEAPDEC-member countries like Singapore and
Vietnam. In the case of Indonesia, an appropriate agency needs to be identified and
approached for further communication and cooperation on this subject.
3.

DISCUSSION ON THE TAGGING PROGRAMME

Reports on turtle tagging programmes carried out in the participating countries
were given.
In Peninsular Malaysia, the Department of Fisheries is the implementing agency in
the turtle tagging programme, which started in the 60,s and was reinitiated in 1990, by
using titanium (on leatherback turtle) and inconel tags (on green turtle). A total of 691
turtles were tagged. The programme is an on-going project. Unfortunately, tag
recoveries have not been reported, locally and internationally, inspite of the rewards
offered and cooperation requested.
In Sabah, tagging is an on going project which started in 1977. To date, 42,907
turtles have been tagged, 70% of which are green turtles and 30% are hawksbill turtles.
Only 118 tag have been recovered, most of these coming from the Philippines. Officers
from the Wildlife Department of Sabah are also engaged in this activity on other turtle
islands under their jurisdiction.
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In Sarawak, 150 turtles were tagged when the project started in 1987. However,
this has to stop due to unsuitable tags and no
: recovery, SEAFDEC is requested to assist in
providing suitable tags for such activities in Sarawak. The Wildlife Department of
Sarawak has been mentioned as showing a keen interest in the tagging activities.
Thailand started its tagging programme for sometime using plastic tags but
unfortunately no tag recoveries were reported. Tagging is carried out separately in two
regions - the Andaman Sea and the Gulf of Thailand. In the Gulf of Thailand, microchips
have been used to tag nearly 200 turtles comprising 50 nesting, 50 headstarted (age 3-5
years) and 100 headstarted (age 6-12 months) turtles. While in the Andaman Sea, tagging
on Olive-ridleys started in 1976. Around 50000 animals have been tagged using plastic
tags, but these are easily lost and not recovered. In addition to this amount, 100 hawksbill
turtles incidentally caught by fishermen were also tagged with locally manufactured tags
and released. The Philippines delegate pointed out that the use of microchip tags might
prove ineffective when turtle caught by small-scale fishermen could not be correctly
identified because these people would not have the proper scanning devices.
In Japan, the government has not carried out any tagging programmes. Tagging is
undertaken by small volunteer groups working for the prefectures/provinces. Intensive
tagging was difficult due to the large nesting areas which need to be covered. An incident
was related when a turtle was tagged on the island of Shikoku but was later found in
China. A full time tagging programme is being planned to tag loggerheads in 1996,
supported and funded by the Fisheries Agency of Japan.
Tagging in the Philippines started in 1982. More than 6000 green turtles have
been tagged from turtle islands using locally manufactured tags. The main problem
encountered by the project is tag loss. Insufficient supply of metal tags has hampered the
tagging programme SEAFDEC is requested to assist in the procurement of tags needed.
Research on turtles in Brunei Darussalam is still in the embryonic stage. At the
present no tagging activity has been suggested or initiated. SEAFDEC is requested to
provide assistance and training to develop turtle tagging activities in Brunei Darussalam.
4.

DISCUSSION ON TURTLE STATISTICS

The members were informed of SEAFDEC’s intention of publishing information
on sea turtles in the region on the following aspects: turtle nestings, nesting sites, and
eggs and hatchlings production. Such information will greatly benefit workers and
managers who are keenly interested in the conservation of turtles in this region. Various
suggestions were made relating to this matter and these were incorporated in the
recommendations.
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5.

DISCUSSION ON OTHER REGIONAL CONSERVATION-ORIENTED
RESEARCH ACTIVITIES

Various suggestions, according to the needs of members were made and discussed
for SEAFDEC/MFRDMD5 s consideration, with approval from SEAFDEC Council, for
future planing.
SEAFDEC is requested to assist:
•

- to determine the optimum nesting temperature in situ in the Silingan Island hatchery
(Sabah), which later can be expanded to two other islands.

•

- to urgently identify the internesting areas of the turtle islands of Sabah.

•

-to assist in the management of local data (from Sabah), especially in the creation of a
suitable database and expertise in analysing the data.

•

- to study the impact of fishing gears on marine turtle population, and the feasibility of
the use of Turtle Excluding Devices (TED) in the shrimp trawlers of Sabah and
Philippines waters. Such studies can be conducted on a collaborative basis involving
the various agencies from the two countries

•

- to study the impact of oil installations on turtles since these are believed to cause
disorientation in the animals.

•

- to study the mechanism in controlling turtle egg trade in the region. Such studies
should concentrate towards drawing a regional strategy for monitoring the amount of
turtle egg consumption.

6.

OTHER MATTERS

The meeting was also informed that an experiment will be conducted in the near
future involving baby leatherback turtles reared in Japan, and will be brought to be
released in Malaysia. Satellite telemetry studies will be conducted to understand the
habitat and migration pattern of these turtles.
7.

RECOMMENDATIONS

a) Training programmes in turtle management and conservation, including data analyses
and management, should be conducted for relevant personnel in this region.
b) There is a need to standardise the method of tagging procedures and data collection.
In this respect, a workshop on turtle tagging and data management to be facilitated by
a marine turtle expert should be arranged.
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c) Data obtained from projects flinded by SEAFDEC should also be channeled to
MFRDMD/SEAFDEC to enable a comprehensive database, accessible to all members
to be set up.
d) There is a need to develop an effective awareness campaign to disseminate information
on turtles conservation and research activities in the region as well as in other parts of
the world.
e) There is a need to develop an effective information exchange among members to
facilitate better communication. Such abilities can perhaps be improved through
setting up a proper network or by relying on existing ones.
f) Meetings among the member of this working group should be conducted at least once
a year, and workshops regarding the progress of the various activities on turtles
conducted once every 2-3 years.
8.

ADOPTION OF REPORT
The meeting considered and adopted this report

9.
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