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1.

INTRODUCTION

The sea turtles’ population in Tioman has dramatically decreased for the past years. In spite of
being a Marine Protected Area (MPA), Sea turtles in Tioman still face many threats such as
poaching, fishing, light pollution, marine pollution, etc. To ensure a safe future for these
endangered species, is of vital importance to keep reinforcing the protection measures and
monitoring the health state of Tioman island’s marine ecosystems.
The objective of this report is to summarize the conservation efforts of 2018, discuss the results
of the sea turtle nesting season in Tioman, evaluate the achievements and deficiencies of the
program and provide recommendations for future conservation strategies and sea turtle
research activities in Tioman Island.
Background
Fisheries Department of Malaysia (FDM), has been operating many hatcheries around Malaysia
since the 1970’s. Sea turtle conservation in Tioman began in 2001, with a hatchery in Juara
managed by the FDM. The government had a 5 year contract set up for the hatchery and when
this contract ran out in 2006, John Amos became personally interested and adopted it into his
Riverview & Lagoon chalet locations. His request was approved but he was informed that there
would be no funding for the hatchery from the government. The project got the support from
United World College in South East Asia (UWCSEA) in Singapore.
Juara Turtle Project (JTP) of nowadays has been operating since 2006 under different names.
Initially as Juara Turtle Hatchery and in 2008, after getting some involvement from the Royal
Family of Pahang State via their conservation initiative TAT Sea Turtle Sanctuary, a new center
for the turtle project was conceived and constructed by John Amos, Charles Fisher, and Tom
Wuebbens. Since 2009, Juara Turtle Project (JTP) involves volunteers and student groups.
JTP is also active in public awareness and environmental education activities, and has a visitor
center for tourists and students. Information talks and presentations are given with the aim of
contributing to the understanding of the sea turtle biology, threats, etc. and provide an ideal
vehicle to educate future generations about how to manage our resources in a more sustainable
way minimizing the human impacts in the environment.
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JTP annual monitoring reports from previous years will be available in Juara Turtle Project
website (www.juaraturtleproject.com).
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2.

SEASON SUMMARY

Juara Turtle Project has been assessing and protecting the sea turtle nesting populations in
Tioman Island for the past 12 years. Nest numbers have declined drastically for the last decades,
reaching the extinction of leatherback (Dermochelys coriacea) and olive ridley (Lepidochelys
olivacea) nesting populations. Since 2016, more efforts towards the monitoring and tagging of
the adult sea turtles have been performed with the aim of estimating the number of remaining
hawksbill and green nesting turtles. Since 2017, JTP team started monitoring regularly Coral
island (Pulau Tulai) with the aim to extend the nest protection area and keep as many nests as
possible away from poaching activities.
In 2017, 28 nests were reported from Coral island, and 18 of them had already been poached.
In 2018, the rougher sea conditions during peak nesting season made it impossible to perform
a regular monitoring of Coral Island, restricting the number of nests recovered to just one in
Teluk Genting beach. Thus, due to the lack of a bigger boat able to sail in spite of strong waves,
this year 2018 the data from Coral Island has been deficient.
Compared to last season, the number of nests has dramatically dropped from 50 nests in 2017,
to 22 this year (without taking into account Coral Island nesting activity). 2018 has been the year
with lowest nesting activity in JTP history.
One possible explanation to this great decrease in nesting activity could be the rougher weather
this year around Juara Bay, in which case we can expect the nest numbers to normalize the
following year.
Nevertheless, we cannot ignore the fact that there are still many illegal activities ongoing inside
the marine park and the most damaging one is large-net fishing; gillnets, longlines and other
illegal fishing activities can easily end up with the life of many nesting and resident sea turtle
populations around Tioman. This year we had several sightings of juvenile green sea turtles with
hooks attached to their flippers and cloaca. Therefore, to keep sea turtles alive in Tioman Island,
greater reinforcement of the rules and conservation efforts must be done from the local
authorities to control these events.
Marine pollution is also a major threat, especially plastic, that can be found in the sea and be
easily mistaken with food by some marine animals, such as sea turtles. In 2017, JTP team found
5
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the intestines of a juvenile green sea turtle full of plastics and fishing lines when an autopsy was
performed (See: Annex. Necropsy of green sea turtle (Chelonia mydas) and the impacts of
plastic pollution in Tioman Island (Malaysia)).
The average hatching success rate (HSR) in 2018 was 72.4% and the emergence success rate
(ESR) was around 68.1%. Although lower than last year (HSR: 83.1%; ESR: 73.9%), it indicates
that the hatchery management keeps being optimal by minimizing the time of the eggs out of the
nest, improving the handling techniques with the use of gloves and minimizing the movement of
the eggs throughout all the relocation process.
Light pollution kept on being a major concern this year 2018, and several cases of hatchling
disorientation were documented in Mentawak beach. The biggest one being reported this year
2018 caused the disorientation of 102 hatchlings who went directly to the road instead of the sea
(See: 6. Sea turtles and light pollution).
Five (5) cases of stranded turtles were recorded in Juara, Mukut and Tekek. Four of them were
juvenile green sea turtles and one hawksbill. The death causes were undetermined, although
the lack of external injuries suggested possible drowning in a fishing net. Small bits of plastic
were found inside the stomach contents of two of them. The hawksbill had a severe injury in the
throat, leaving the trachea exposed and this was determined to be the main cause of death.
This year for the first time, dataloggers have been buried in different beaches and areas of the
hatchery to record the changes in sand temperature during the nest incubation periods. This
temperatures will provide important information about hatchlings sex ratio, hatching success,
and sand profile temperatures throughout the season.
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3.

THE STUDY AREA

Four beaches were periodically surveyed in 2018 around the southeast coast of Tioman and
three punctually in Coral Island.
Pulau Tioman (Tioman Island) (Illustration 1) is the largest (19 km long and 12 km wide) in a
group of nine islands that form the Tioman Marine Park, which was established in 1994 under
the Fisheries Act 985.

Illustration 1: Map of Tioman Island location and sea turtle nesting beaches monitored

In Tioman nesting used to occur all around the island, but now only 4 significant nesting beaches
remain: Munjur, Penut, Mentawak and Barok (these last two compound Juara Bay). However,
their nesting counts are catastrophically lower comparing with the past. Additionally, Tioman
used to receive the four species of sea turtles that nest in Malaysia: Leatherback (Dermochelys
coriacea), Green turtle (Chelonia mydas), Hawksbill (Eretmochelys imbricata) and Olive Ridley
(Lepidochelys olivacea, but in the last 20-30 years it has been reduced to only two: the
endangered Green turtle and the critically endangered Hawksbill turtle (listing by IUCN &CITES).
Tioman is quickly losing its turtles: their nesting sites, arriving species, and overall population
count. Juara Turtle Project is located in Juara Bay and patrols 7 nesting beaches: four in Tioman
Island (Mentawak, Barok, Munjur and Penut) and three on Coral Island (Teluk Bakau, Teluk
Genting and Pasir Panjang).
Kampung Juara (or Juara village) is located in Juara Bay, and is divided in two beaches: Barok
and Mentawak.
7
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Beach descriptions
Barok
Barok is the first beach starting from the north and it is around 1 km long. The waves and tides
in this beach are generally less intense due to its sheltered location. For many years, Barok has
been developed along the beachfront with a standard amount of lighting, cleared vegetation,
and noise pollution. It is possible that due to this disruption of habitat turtles do not nest on Barok
as much as they used to. The sand in Barok is also more compact than in the rest of the beaches;
this is intensified by the driving of vehicles on the beach, thus making it more difficult for the sea
turtles to nest.
Mentawak
Mentawak is the second beach in Juara Bay starting from the north and its length is similar to
Barok (1000 m). It is divided in sectors every 50m (See: 5.1 Dividing the beach in sectors).
Conversely, it has had considerably less development and activity. Thus, it keeps having a small,
but comparatively significant number of nesting females each year. Mostly green turtles, but also
hawksbills, approach to this beach to lay their eggs. Over the last two years though, important
beach development has been going on and new resort building plans along the coast are
expected to happen in the following years. The hatchery has been based in this beach to protect
the sea turtle eggs since 2006.

Illustration 2: South part of Mentawak beach (2018)
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Penut and Munjur
Penut, a fairly small beach (175m) and Munjur, even shorter (80m), are two beaches located to
the south of Juara (Illustration 1), between Juara and Mukut, both are inhabited remote
locations only accessible by boat. These areas seem to be more suitable for sea turtles to nest
due to the lack of light pollution. Both beaches are divided by sectors every 25m (See: 5.1
Dividing the beach in sectors).
Interestingly, Penut receives only hawksbills, whereas Munjur receives mainly green turtle nests.
Although the reasons remain unknown, it is probably related with their shore morphology.

Illustration 3: Left: Penut beach. Right: Munjur beach (2018)

Coral island (Pulau Tulai)
Coral Island, or Pulau Tulai, is a small island located on the north-west of Tioman (Illustration
1). Like other islands on the east coast of peninsular Malaysia, it is known that Coral Island is
an important nesting site. There was no data in the last years about the nesting activity in this
island, only based on fishermen interviews there were estimated between “at least 20 nests per
year” to “15 nests per month during the season”. Last year 2017, Juara Turtle Project staff started
a regular monitoring plan on this island for the first time, including the poached nests, a total of
28 nests were estimated in 3 beaches: Teluk Bakau, Pasir Panjang (the common name used to
refer the beach in front of Batu Malang Tikus) and Teluk Genting. Unfortunately, poaching activity
remains high in this area.
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4.

VOLUNTEER PROGRAM

JTP offers volunteering opportunities to those who can commit to a minimum of 4 nights stay.
Placements are open to anyone over the age of 18, and no previous experience with turtles is
required. Families are also welcome and minors can participate in activities under the
supervision of their parents or guardians. Places in the project are available from 1st of March to
30th of October or early November, depending on the turtle activity.
Volunteers participate in several activities (Illustration 4). Work with turtles consist on morning
and night patrols, relocation of nests, nest excavations and hatchling release. Other activities
include beach clean ups, trekking, kayaking, snorkeling, cooking, recycling, gardening,
composting, building, painting and giving turtle talks around the education center to tourists to
raise public awareness and encourage donations. All volunteers also get one free day per week,
and the program offers a variety of guided tours and scuba diving activities available upon
request. At JTP, volunteers are housed in dormitories or double bedrooms and the lodging
includes breakfast and lunch. Volunteers are encouraged to have dinner outside to support the
local businesses of the bay.
Every year, JTP hosts around 400 volunteers worldwide and continues to expand each year.

Illustration 4: Volunteers and staff members painting a sign at the beginning of the sea turtle nesting season
in Juara village (2018).
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5.

METHODOLOGY

Elaborating a methodology able to consistently monitor the development of the sea turtle
conservation project is vital to determine if the conservation efforts have met the objectives
established.
5.1.

Dividing the beach in sectors

To have a better understanding of the spatial distribution of the nests, the beaches were
delimited by sectors. These sectors were made of white wooden sticks, or nailed directly on a
tree (Illustration 5) Mentawak beach was marked with reference posts at 50m intervals,
delimiting 20 distinct sectors (0-10). Munjur and Penut were marked at 25 m intervals, delimiting
4 and 6 distinct sectors, respectively (0-0.75 and 0-1.25). Many markers will may need to be
placed or replaced at the start of the next season.

Illustration 5: Left: Staff member placing a sector post at the back of the beach. Right: Sector placed in a
palmtree at Mentawak beach (2018).

5.2.

Monitoring. Start and finish dates

The beaches monitoring was conducted from March to October along several beaches on
Tioman Island, including Coral Island. The monitoring of the beaches is carried out on foot or by
boat, dependent on the location, and since the re-nesting period of the sea turtles in the island
is very accurate, it is possible to predict when the nesting turtles will return to lay another nest.
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In the case of the green turtles is approximately every 10 days, whereas hawksbill re-nesting
period is around 14 days.
The nesting season on the east coast of peninsular Malaysia is highly influenced by the monsoon
season. This phenomenon occurs every year from November until February and during this
period sea turtles are not as likely to lay eggs.
5.3.

Night patrols

Night patrols consist in one or several volunteers/staff members walking the beach from one
side to the other checking for turtle activities. Mentawak and Barok were patrolled every night
from March to October during high tide, the time when most of the turtles emerge. When a sea
turtle is expected to come, the number of night patrols increases on both beaches. Every night
patrol team must carry a phone in case of sea turtle sighting. In such cases, a staff member will
come with a relocation box for the eggs and the material to collect the rest of the data (See: 5.5
Data collection).
In previous years, Barok was only patrolled only when a turtle was expected. This year, in order
to prevent poaching activities, we decided to monitor it periodically. These patrols were always
performed by one staff member or intern who go to the beach by motorbike and walked on foot
from one side to the other.
Night patrols were not carried out in Penut and Munjur for security reasons, as the only way to
get to the beaches was by boat and swimming to the shore. In exceptional occasions, when a
nest is expected, staff members can perform night patrols in these beaches.
5.4.

Morning Patrols and Boat Patrols

Morning patrols are the most consistent way to monitor the beaches. They are carried out every
day until the end of the season. Every morning at 5:30 a.m. the beaches were surveyed again
in case of new turtle activities. Penut and Munjur were monitored every morning at 08:00 a.m.
by boat by volunteers and one staff/intern member plus the boatman. It takes around 20 minutes
to get there (depending on the weather conditions). The beach is visible from the boat and only
when there was a track the team swam to the shore to check it out. When it is low tide, a reef
barrier emerges out of the surface; for this reason, the only way to reach the beach is swimming.
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During the 2018 season, morning patrols were carried out daily on every beach between the
start and end date. Boat patrols sometimes were not possible to be performed due to poor
weather conditions.
In Coral Island, the surveys consisted in morning patrols at 6 am. The previous year 2017, night
patrols were performed when a nest was expected. If a turtle was expected, JTP staff spent
sometimes more than 5 or 6 hours on the beach waiting for the nesting turtle.
5.5.

Data collection

In order to estimate the size of the nesting turtle population, information of nesting females and
their nests are recorded during night patrols (Illustration 6). These data is recorded at night in
a waterproof notebook and includes:
1)

Date

2)

Specie

3)

Beach

4)

Sector

5)

Time

6)

Tags (new or existing)

7)

Curved carapace length (CCL)

8)

Curved carapace width (CCW)

9)

Nest depth (cm)

10)

Number of eggs

11)

Beach zone (shade or sun)

12)

Width of the track

13)

Body check to determinate any damage or distinctive features of the turtle.

Additional notes are also recorded in case of other turtle activities where they did not lay eggs
like false crawls, body pit, abandoned egg chamber, etc.
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Illustration 6: Materials carried in the beach patrols (metal tags not displayed).

5.6.

Tagging program

In order to effectively monitor the nesting population of sea turtle, it is necessary to tag the
nesting females so that they can be identified in the future. The tags used in this program are
Inconel metal tags style 681 manufactured by the National Company of Bands and Tag USA
(NBTC), provided by the Fisheries Department of Malaysia (FDM) and preceded by the prefix
MY and MYC.
The nesting turtles are tagged between the first and the second scale of both front flippers
immediately after they finish laying their eggs. If the re-nesting turtles are already tagged, they
are not tagged again unless the previous tag has been lost or damaged.
5.7.

Hatchery management

Some threats still affect sea turtle eggs in Tioman Island; unfortunately, if a nest is left in situ,
the chances that it will be taken by local poachers are very high. Therefore, having a hatchery
is vital for the sea turtle population in Juara to survive. Moreover, a hatchery keeps the turtle
eggs safe from common beach predators like the ghost crab (Ocypode sp.) and the monitor
lizard (Varanus salvator).
Measurements are taken from the original nest to reproduce the same conditions in the hatchery:
1) Original nest depth 2) Distance from the top egg to the surface. The eggs are carefully
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transferred from the original nest into a relocation box and from it to the hatchery. The whole
relocation process should not take longer than 2 hours.
Every year, the hatchery location changes so that the sand has time to renew and no fungi and
bacteria remain present from the previous hatched nests. The hatchery in 2018 was located on
the highest part of the beach in front of JTP, close to the vegetation line and protected from the
high tides (Illustration 7).
The hatchery dimensions in 2018 were 15 meters long and 7 meters wide. It was delimited by a
mesh of 2m high surrounding all the area and half buried in the sand to prevent the entrance of
people and predators like crabs. The hatc hery in 2018 had a capacity of around 80 nests and
was divided in four different shaded areas made with 0, 1, 2 or 4 layers of shade material
(Ilustration 7).

Illustration 7: Left: Diagram of the hatchery. Right: Volunteers placing the shade layers of the hatchery
(2018).

Each nest was also fenced by an individual round mesh to prevent the escape of the hatchlings
(Illustration 8.).
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Illustration 8: An incubating nest in the hatchery surrounded by a small round mesh to keep the hatchlings
before they are released (2018).

5.8.

Egg relocation protocol

The procedure for the egg collection is the same for all the nesting locations. The eggs are
always collected by our local egg collector or JTP staff and transported to the hatchery using a
box, to minimize the impacts on the eggs. Even though the amount of night surveys have
increased during the last and the present year, sometimes the nests are found a few hours after
having been laid, and the embryo development had already started. For this reason, it is very
important to transfer the eggs into the box with no rotation. Sand is deposited on top of the clutch
to prevent the movement of the eggs during its transportation.
Once in the hatchery, a new nest is dug imitating the conditions of the original one. Depending
on the amount of shade or sunlight present in the place of the original nest and the sand
coloration on the beach, this is relocated in a different area in the hatchery (shade 0, 1, 2 or 4).
The shading relocation criteria for the nests laid in the different beaches is as follows:
 Shade 0: Mentawak under sun
 Shade 1: Mentawak under shade and Penut under sun
 Shade 2: Munjur under sun, Penut under shade and Coral Island
 Shade 4: Munjur under shade
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5.9.

Hatchling biometric data collection

1) Straight carapace length (SCL) and
2) Straight carapace width (SCW) are taken from a sample of 10 hatchlings from every hatched
nest in the hatchery with a plastic caliper (Illustration 9).

Illustration 9: Staff member measuring straight carapace length (SCL) from a hatchling after a nest has
hatched at night. Note the lack of use of white lights to avoid hatchling disorientation (2018).

5.10. Hatchling release

After 50 days of incubation period, 10 days before a nest is expected to hatch, the hatchery is
checked by visual observation multiple times per day. When all the hatchlings emerge from the
nest, they are released few meters before the tide line (Illustration 10). This is important for the
hatchlings to strengthen the muscles of their flippers on their way to the sea and orient
themselves through visual, chemical and mechanical cues. Moreover, it is a great opportunity
for staff and volunteers to raise awareness among the tourists and locals who join the release.
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Illustration 10: Release of hatchlings at Mentawak beach (2018)

In some conservation projects around Asia it is common to keep the hatchlings for weeks or
months in tanks until they increase in size before releasing them (this practice is known as
“headstart”). In JTP, we try to reproduce the natural life conditions of sea turtles as much as
possible so we chose to release them as soon as they hatch. In addition, raising them up in
captivity can affect their natural instincts and make it more difficult for them to survive in the
wildness.
5.11. Excavation of nests

The excavation and analysis of the contents of unhatched eggs is crucial to determine the
reproductive success of each nest, the incidence of natural predators and the effectiveness of
the hatchery management and relocation protocol used in the project. All nests in the hatchery
are excavated at 3 days after first hatching (Illustration 11). Unhatched nests are excavated at
80 days. The aim of an excavation is, 1) to determinate the hatching success rate (HSR) and 2)
the emergence success rate (ESR), and 3) to evaluate why some eggs didn´t hatch.
Data is recorded from every excavated nest, including the number of dead and alive hatchlings
found inside the nest, the number of empty eggshells, the number of unhatched eggs containing
undeveloped embryos, and their stages of development according to the nominal scale of four
phases of Crastz, 1982. Predated eggs are recorded including details of the possible predator,
such as ants, monitor lizard, crabs, bacteria, etc. Abnormalities, such as deformation or albinism
are also recorded.
18
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Illustration 11: Volunteers and staff member performing the excavation of a nest at JTP hatchery (2018)

19

Final Report 2018 Juara Turtle Project, Tioman Island, Malaysia
6.

SEA TURTLES AND LIGHT POLLUTION

Light pollution remains a threat both for nesting turtles and hatchlings: female turtles come to
the beach at night to lay their eggs, most likely in dark places. Artificial light sources may prevent
them from nesting in these areas. Hatchlings in natural conditions follow the brightest horizon to
find the sea, but with other light sources they become disoriented and crawl towards them
instead of towards the sea. This problem has been reported in Mentawak beach the 5 th of June
2018 at 21:10 where a street light is pointing directly towards the beach and caused serious
disorientation to 102 hatchlings (Illustration 12).
Specific street light shadings were designed to address the light pollution caused by street lights.
Unfortunately, this project has not received the correspondent approval yet.

Illustration 12: Street light in Juara reaching the beach (2018).
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7.

CONSERVATION MEANS EDUCATION

JTP is committed to the conservation and sustainable development of the resources of Tioman
Island. Since the island’s main income relies on tourism, the project aims to promote an
“ecotourism” model to local stakeholders and tourists and teach future generations about the
importance of preserving the integrity of the local natural heritage. “Turtle-friendly” guidelines
are handed out every year to beach developers and resort owners along Juara bay as well as
posters about water and energy saving. JTP also provides, upon request, free lamp shades and
orange or yellow light bulbs (pin or screw) to replace the brighter ones and help decrease beach
light pollution at night.
Information center: “Turtle talks”
JTP counts on a visitors center which opens every day from 10:00 to 13:00 and from 1:00 to
17:00 (Illustration 13). Volunteers and staff members are trained to give a tour around the area
and the hatchery for those visitors who are interested to learn more about sea turtles in Tioman
and what the project does.
The information center is visited by around 2000 tourists and 1000 students every year.
Videos are displayed and educational material is shown. The entrance fee is RM10 and helps
the project to keep running. Donations are welcome and some souvenirs can be purchased as
well as handmade jewelry made by staff and coconut oil made by locals in Juara Bay.

Illustration 13: Information center provides many panels showing the situation of sea turtles in Tioman
island
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Nest and hatchling adoption program
As part of JTP program, it is possible to adopt a nest or a hatchling and information is sent to
the adopters when the nest hatches with the date, number of hatchlings and some photos from
the hatchling release (Illustration 14). Nest and hatchling adoption programs are a very effective
way to support the conservation project and making people more engaged with the cause.

Illustration 14: Hatchling release of the first nest of the season. Nest adopted by Nexus International School
(2018)

School groups and outdoor activities
JTP receives great support from school groups and outdoor activity companies who bring young
student groups to come and learn more about sea turtles. Some of these outdoor activity
companies are Little Planet and EcofIeld Trip, and some of the schools who come are national
and international such as UWCSEA from Singapore, Regents Pattaya from Thailand, Ponts du
Monde from France, etc.
Juara School
This year 2018 JTP started an environmental education project with the local school of the
village, giving a class once per week to increase the children’s awareness about nature and
conservation (Illustration 15). Some of the issues discussed were threats and causes of
endangered species, national and marine parks in Malaysia, etc. All these activities were
addressed through dynamic games, videos, drawings, etc. designed by JTP staff.
22
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Juara School has also participated in public events like beach cleanups, and conservation
games organized by JTP in the World Sea Turtle Day.

Illustration 15: Environmental education class given JTP intern Najib Nasir to students from Juara School
(2018).

Beach, village and underwater clean ups
Keeping our oceans clean is vital for the survival of all marine life. Once per week the staff
members and the volunteers of JTP perform beach cleanups along Mentawak, Barok and Nayak
bay.
5th of July 2018, as part of the events programmed for the World Sea Turtle Day organized by
JTP, there was a collective beach, village and underwater cleanup in collaboration with the dive
centers “Tiongman”, “ScubaDo”, “Barat Dive Center” and “Scuba Ace” and the volunteers from
“Small Change” collected, counted and separated 91kg of trash, most of it plastic and abandoned
fishing nets (Illustration 16).
15th of September 2018, JTP collaborated with Reef Check Malaysia for the International Coastal
Cleanup day and collected over 1000 plastic bottles and 2500 plastic and foam fragments.
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Illustration 16: Volunteers and JTP staff members counting and sorting out trash after doing underwater
cleanup for the World Sea Turtle Day (2018).
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8.

RESULTS

8.1.

Recruitment of volunteers

This season, 231 volunteers (excluding student groups) were recruited from 23 different
countries. UK, Malaysia and France were the nationalities with biggest representation.
50
45
40
35
30
25
20
15
10
5
0

Grahpic 1. List of nationalities of volunteers in 2018.

8.2.

Summary of activities and nests

During the 2018 season, 42 crawls or emergences were recorded in all the different nesting
locations. The number of nests in 2018 was 22, and no poached or predated nests were
recorded. The terminology “No nest” refers to the cases where a sea turtle does some kind of
nesting attempt (i.e. body pit, egg chamber) but does not succeed in nesting. “False crawl” refers
to the cases when a nesting turtle does not do any nesting attempt, just a U-turn up and down
the beach.
There have been 2 cases reported in 2018 where a green turtle aborts her nest due to the
presence of roots in the area.
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Green turtle activities
Total Crawls

Nests

False Crawls

“No nest”

Predated

Poached

Relocated to
hatchery

38

19

7

12

0

0

19

%

50%

18%

32%

0%

0%

100%

Predated

Poached

Relocated to

Hawksbill turtle activities
Total Crawls

Nests

False Crawls

“No nest”

hatchery

4

3

0

1

0

0

3

%

75%

0%

25%

0%

0%

100%

Table 1: Summary of green and hawksbill turtle activities in 2018

Over a total of seven nesting beaches, four belong to Tioman Island and three to Coral Island.
Considering Juara Bay as a whole nesting location, compounded by Mentawak and Barok
beaches, 36% of the total nests were found there. Munjur received the largest number of nests,
mostly green turtle nests, whereas Penut did not receive any nest this year. In Coral Island just
one nest was found.

8.3.

Summary of Patrols and Patrol schedule

N hours of night

N hours of morning

N hours of boat

Patrols

Patrols

Patrols

260

245

250

26

Final Report 2018 Juara Turtle Project, Tioman Island, Malaysia

8.4.

Nesting turtles encounters and population size

Overall, 8 nesting encounters were recorded, 7 of which corresponded to the same individual.
Any of the nesting sea turtles encountered did have tags when first observed.

Specie

Nesting turtle
encounters

Re-nesting
turtles
encounters

New
tagged nesting
turtles

Turtles with
previous tags

Green

8

7

2

0

Hawksbill

0

0

N.O

N.O

%

36%

41%

N.O

N.O

Table 2: Summary of nesting turtle encounters in 2018

MYC0226, MY8792 (GR)

MYC0215, MYC0216 (GR)

IND. 3 (GR)

IND. 4 (HB)

IND. 5 (HB)

Graphic 2: Number of green (GR) and hawksbill (HB) nests laid per individual (IND). The first two individuals
are identified by their tag numbers, MYC0226, MY8792 and MYC0215, MYC0216.

8.5.

Determination of hatching success rate (HSR) and emergence success rate (ESR)

During 2018, a total of 2809 eggs were collected and 1984 hatchlings were released into the
ocean. The HSR, which corresponds with the number of hatched eggs over the total eggs, was
72.4%; whereas the ESR, or the number of hatchlings emerged from the nests, was 68.1%. The
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HSR was 73.2% for green turtles and 66.8% for hawksbill turtles. However, the sample size for
hawksbill nests is too small to have an adequate estimation of the HSR.

3000
2500
2000
1500
1000
500
0
Green

Hawksbill

N Eggs

N Hatchlings

Graphic 3: Number of green and hawksbill turtle eggs collected and hatchlings released in 2018.

8.6.

Spatial distribution of nests

5%
Mentawak

36%
Munjur

59%
Coral Island

Graphic 4: Percentage of nests found in each nesting location in 2018
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8.7.

Seasonal distribution of nests

This year 2018, the first turtle appeared the 12th of March, earlier than last year. The months
with most amount of nests were May and June, with 6 and 7 nests respectively.
8
7

Numberr of nests

6
5

4
3

2
1
0
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August

Hawksbill

Graphic 5: Number of green turtle and hawksbill turtle nests collected per month in 2018
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Graphic 6: Summary of eggs collected, hatchlings released and hatching success rate (HSR) per year.
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Graphic 7: Total number of green and hawksbill turtle nests laid per year.
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Graphic 8: Temporal distribution of Green turtle and Hawksbill turtle nests in 2017 and 2018.
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8.8.

Excavation results

In 2018, all the nests in the hatchery were excavated (n=22).
From all the unhatched eggs (n=327), 55 had no visible embryo (17%), 32 belonged to stage I
of embryonic development (10%), 4 to stage II (1%), 18 to stage III (5.5%), 16 to stage IV (5%)
and 202 were unknown (62%).
216 of these eggs were found to be predated by fungi or bacteria (66%), 159 were predated by
crab (49%) and 84 by maggots (26%). 5 eggs were found cooked due to excess of temperature
(1.5%). Predation by ants or monitor lizard was not observed.
8.9.

Sand temperature analysis

In order to monitor changes in the sand temperature, three control dataloggers were placed in
different shaded areas in the hatchery (Shade 0, 2 and 4). Shade 0 corresponds to an area
exposed to sun, shade 2 area was covered by 2 layers of shading fabric, and shade 4 area was
covered by 4 layers of shading fabric. The figure shows the mean daily sand temperatures during
4 months from April 1st until August 1st. The highest temperatures were recorded 01-19 May with
33, 5°C and the lowest temperatures were 01-10 July with 27°C.
Grahpic 8. Sand temperature profile of three dataloggers placed in the hatchery during the 2018 season.
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9.

DISCUSSION

During the 2018 season, 42 sea turtle activities were recorded. This number is significantly lower
than last year in 2017, with 123 crawls.
Comparing the turtle activities of the two species that still nest on Tioman (green and hawksbill),
the number of green turtle nests was considerably higher than hawksbill nests, which represent
just 13% of the total amount of nests in 2018 (see Table 1).
For hawksbill sea turtles, most of their nest attempts end up in successful nests (75%) and no
false crawls were recorded. Therefore, once they emerge from the ocean, they are most likely
to nest. However, this data is just based in 4 individuals and more information needs to be
collected in the future to enforce these results.
Like previous years, most of the nests collected were found in Munjur beach, which is the most
important nesting location in terms of nest density in this area. In contrast, Coral Island received
a low number of nests, although the monitoring here was not persistent (see Graphic 1).
Over a total of 22 nests recorded in 2018, only 8 encounters with nesting turtles were registered
(see Table 2), all of which corresponded to green turtles. 2 green turtle individuals were newly
tagged (MYC0226, MY8792 and MYC0215, MYC0216). Due to the remoteness of some of the
beaches (i.e. Munjur, Penut and Coral Island), there was a very low chance of spotting a nesting
turtle and thus making the tagging difficult. 7 out of 8 of these encounters were registered in
Mentawak beach.
Despite 22 nests being recorded, the nesting population size this year is estimated between 5
and 10 individuals (see Graphic 3). Green turtle individuals laid between 6 and 7 nests, whereas
just one nest was recorded from each hawksbill individual. It is important to remark that since no
hawksbill encounters were recorded, we cannot ensure that these nests belonged to different
individuals or the same one. The number of nesting turtles in 2018 has drastically declined
compared to previous years. In 2017, the number of nesting individuals was approximately 21.
Unlike previous years, no nests were laid in Penut beach. Most of the nests were found in Munjur
and only a few in Coral Island (see Graphic 4). Yet, our inability to monitor Coral Island
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consistently due to bad weather conditions suggests that some more nests could have been
laid.
For the last 12 years, the sea turtle population in Tioman has slowly been decreasing, but 2018
has reached its lowest values (see Graphic 5 and 6). One of the biggest problems JTP found
throughout 2017 was the illegal harvesting of eggs or poaching, especially in those beaches
around Coral Island. During 2018, no poaching events were recorded. This may be due to the
fact that Coral Island could not be persistently monitored, and poaching events may still have
happened. Some nests in Coral Island were reported as poached, but it was not possible for the
team to go and corroborate it.
Unlike previous years, all the nests in 2018 were laid from March to beginnings of August (see
Graphic 6). This suggests that the nesting season has been shorter than previous years with
less nesting activities, reaching the peak sooner than usual. One possible explanation to this
great decrease in nesting activity could be the rough sea conditions this year, making it harder
for the sea turtles to nest, in which case we can expect the nest numbers to normalize in 2019.
Nevertheless, we cannot ignore the fact that there are still many illegal activities ongoing inside
the Marine Park and threats for the sea turtle population, both residents and nesting individuals.
The records of the datalogger from shade 2 showed the lowest temperature values (see Graphic
8), with a difference of almost 4°C from the data logger in shade 0. As shade 4 was placed by
one of the hatchery edges, the sun could still reach that area more than the nests placed in
shade 2.
The data presented shows that after 12 years, Tioman Island is still an important nesting site for
pacific green and hawksbill sea turtles, and due to the increase of tourism and fishing activities
every year, it should be considered a high priority site for the conservation of these species. The
support of the Marine Park authorities is essential to protect and ensure the survival of sea turtles
in Tioman Island.
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Annex: Necropsy of a green sea turtle and the impacts of plastic pollution.
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