
Available online at   www.worldscientificnews.com 
 

( Received 24 May 2020; Accepted 14 June 2020; Date of Publication 15 June 2020 ) 

 
WSN 146 (2020) 152-169                                                                               EISSN 2392-2192 

 

 

 

Spatial characteristics of the Hawksbill 
(Eretmochelys imbricate Linnaeus, 1766) nesting 
beach on Kepayang Island, Belitung - Indonesia 

 
 

Syawaludin A. Harahap*, Donny J. Prihadi, Gravito E. Virando 

1Marine Science Department, Faculty of Fisheries and Marine Science, Universitas Padjadjaran,  
Jalan Raya Bandung-Sumedang KM. 21, Jatinangor 45363, Indonesia 

*E-mail address: syawaludin.alisyahbana@unpad.ac.id 

 
 

ABSTRACT 

Hawksbill sea turtles are scattered in Indonesia, especially on small uninhabited islands and are 

the only species of turtle most bound to tropical waters. The hawksbill has experienced a drastic decline 

in population mainly due to bycatch in fishing activities and disturbance of the nesting habitats due to 

anthropogenic presence. Kepayang Island in Belitung is one of the areas used as hawksbill as a habitat 

for nesting to laying eggs. To get information about hawksbill on this island, a study was conducted to 

find out the characteristics of hawksbill nesting beaches on Kepayang Island, Belitung. The survey was 

carried out in July 2014 and successfully identified 12 nests as an observation sample. Observations 

show that the coast of Kepayang Island where nesting turtles have a narrow beach width of less than 20 

m with a slope of between 10° to 16° and an average intertidal area as wide as 11.5 meters. The texture 

of sand in the nest is coarse to fine sand which is dominated by fine and medium sand and has a 

temperature of around 27.7 °C to 30.2 °C measured at the bottom of the nest. The range of sand pH 

distribution on Kepayang Island is between 6 to 8 with a moisture content of 3.1 to 6.6%. The coastal 

vegetation formation in Kepayang Island is dominated by Barringtonia and Pescaprae with vegetation 

in the form of screwpine (Pandanus tectorius), railroad vine (Ipomoea pescaprae) and Barringtonia 

(Barringtonia asiatica). However, there are predators of turtle eggs and hatchlings, especially water 

monitor lizards (Varanus salvator), sea birds e.g. brahminy kite (Haliastur indus) and gulls (Chlidonias 

leucopterus). In general, Kepayang Island has characteristics suitable for hawksbill nesting sites. 
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1.  INTRODUCTION 

 

There are seven types of turtle species in the world [1] i.e. leatherback turtle 

(Dermochelys coriacea), green turtle (Chelonia mydas), hawksbill turtles (Eretmochelys 

imbricata), flatback turtle (Narrator depressus), olive ridley (Lepidochelys olivacea), 

loggerhead turtle (Caretta caretta), and kemp's ridley turtle (Lepidochelys kempii). The sea 

turtles are highly migratory and usually dispersed, but aggregate off beaches during the nesting 

season, rendering them vulnerable to coastal threats [2]. This results in these species have 

experienced a drastic decline in population. Not to mention some factors that lead to accelerates 

the decline in the animal populations are the hunting factors [3–5], bycatch impact [6–9], 

climate change, and the environment [10–16], and environmental pollution [17–19]. 

Of all the turtle species, the hawksbill (Figure 1) is the only species most bound to warm 

tropical waters [20]. Globally, the hawksbill population has declined by more than 80% of its 

population level [21]. Because its population has declined drastically, in 2008, the hawksbill is 

included in the red list of the international union for conservation of nature (IUCN) and are 

included in Appendix I of CITES (Convention on international trade in endangered species of 

wild fauna and flora) as critically endangered animals [22–24]. The character of the hawksbill 

is not as aggressive as other sea turtles. This is one of the natural factors that make the existence 

of the hawksbill critical. Furthermore, based on research conducted by [23], two major threats 

were identified on the decrease in the hawksbill population is bycatch of turtles in fishing 

activities (by local and migrant fishermen); and disturbance of the nesting habitats due to 

anthropogenic presence. 

 

 
 

Figure 1. The hawksbill sea turtle (Eretmochelys imbricate Linnaeus, 1766). 

 

 

The hawksbill is spread in Indonesia, especially on small uninhabited islands. From some 

literature searches conducted by [25], most of the hawksbill is found in North Sumatra, South 

Sumatra, Riau Islands, Bangka-Belitung Islands, Seribu Islands, Karimunjawa Islands, West 

Bali, Islands in East Kalimantan, South Sulawesi, North Sulawesi (e.g. Bunaken Island), 

Komodo Islands e.g. Pader—Rince, Maluku Islands, Banda Sea, to Papua (e.g. Mapia Islands, 

Raja Ampat, and Wasanii Island). The hawksbill needs three kinds of habitats in their life cycle, 
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namely food habitat, mating habitat, and spawning habitat. Feeding habitat and mating habitat 

are in waters that have coral, while habitat is laying eggs in beach areas [26]. The habitat is very 

supportive of the turtle population including the components of space, feed, water, and the 

environment. 

One of the areas used as the hawksbill as habitat is Kepayang Island in Belitung. It can 

be said that Kepayang Island has characteristics that are suitable for the habitat, because this 

turtle often spawns on the island. Based on information from the island manager, Kepayang 

Island found the hawksbill and the green turtle nesting sites, but the hawksbill nests are more 

often found. The island is used as one of the hawksbill conservation areas which includes semi-

natural hatchery and captive breeding efforts. Efforts to develop conservation activities on 

Kepayang Island require information on environmental characteristics that affect semi-natural 

hatchery activities, so that optimal hatchery success is expected. 

The turtles generally tend to choose nesting habitats. An ideal spawning beach for turtles 

has certain characteristics according to the type of turtle that spawns on the beach [27–29]. The 

success of hatching turtle eggs is influenced by abiotic and biotic factors. Abiotic factors 

include temperature, sand water content in the nest, oxygen content in the nest, time, and 

method of egg transfer.  

Biotic factors include predators, vegetation cover, and microorganisms (bacteria, 

pathogens, and fungi) which can be toxic to the developing fetus. Based on the background that 

has been described, this study is aimed to determine the characteristics of the hawksbill nesting 

beaches on Kepayang Island, Belitung. Knowledge of the state of the nesting coastal 

environment, marine habitat, and behavior of sea turtles is needed to know what actions should 

be taken in dealing with problems related to their preservation and use. [30]. This information 

is expected to be information and reference material in conducting protection activities for 

hawksbill nesting habitat on Kepayang Island, Belitung, Indonesia. 

 

 

2.  MATERIALS AND METHODS 

 

The study was conducted in Kepayang Island, Tanjung Kelayang District, Belitung 

Regency. Geographically Kepayang Island is located at 2°32'42" to 2°33'03" South and 

107°38'52" to 107°39'11" East (Figure 2). Kepayang Island is a conservation and ecotourism 

site built by the non-governmental organization Belitung Environmental Care Group 

(Kelompok Peduli Lingkungan Belitung/KPLB). Kepayang Island is managed for the 

development of turtle conservation, with efforts to semi-natural hatchery and sea turtle 

breeding. 

The study was conducted by the survey method in July 2014. Measurement and 

observation stations were taken based on the existence of nesting hawksbill nests. The 

determination of the location of nest samples is carried out randomly and evenly across all parts 

of the island, taking into account the factor of ease of access to the location. Each turtle nest 

lays its eggs as a measurement and observation station.  

The coordinates of each station are recorded using GPS and marked with wooden stakes. 

Measured and observed data include beach length and width, beach slope, grain size, nest 

temperature, the substrate of acidity (pH) degree, substrate water content (moisture), beach 

vegetation and predators. Furthermore, data analysis is carried out using a spatial approach so 

that the characteristics of turtle nesting areas can be clearly and comprehensively illustrated. 
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Figure 2. The study area of Kepayang Island, Belitung – Indonesia. 

 

 

3.  RESULTS AND DISCUSSION 

3. 1. The distribution of nest location and general condition of the beach 

The determination of the location of nest samples is carried out randomly and evenly 

across all parts of the island, taking into account the factor of ease of access to the location. The 

distribution of nest sample points is determined along the coast of Kepayang Island and around 

the access paths found on the island. The number of points taken by environmental 

characteristics data is 12 nest sample points (Figure 3). 

Based on data from the KPLB and the results of oral interviews with residents, that 

hawksbill sea turtles are often found laying eggs on the north coast, east coast, and part of the 

south coast. This part of the beach has more favorable environmental conditions for turtles to 

lay eggs compared to the west coast. The most visible difference is the presence of rocks on the 

beach, on the west coast, there are medium to large granite rocks which make it difficult for sea 

turtles to rise and lay eggs. Coastal abrasion swales are found on the southwest coast which 

limits sea turtles in selecting nesting locations, as well as the high density of granite rocks on 

the west coast making it difficult for sea turtles to reach land so that turtles are reluctant to lay 

eggs on the west coast. 

Based on visual observations of the condition of the beach on Kepayang Island (Table 1) 

shows that the island has a sloping beach with a wide beach width, there are granite rocks of 
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various sizes on the west and northeast coast. The existence of vegetation on this island is lush 

because most of the island area is still in the form of coastal forests, the dominant type of sand 

is fine-sized sand. 

 

 
 

Figure 3. Map of the hawksbill nest distribution as the survey station in Kepayang Island. 

 

 

Table 1. General condition of Kepayang Island. 

 

No. Location Description 

1 North coast 
Sloping beach, there are several small and medium-sized granite 

rocks, medium vegetation, fine sand size. 

2 East coast 
Sloping and wide beach, there are rocks on some beaches, dense 

vegetation, fine sand size. 

3 South coast 
Sloping beach, there are abrasion swales, small size granite rocks, 

rare forest vegetation and shrubs, medium-size sand. 

4 West coast 

Sloping and narrow beach, dominated by medium and large 

granite rocks, coastal forest vegetation is very dense, medium-size 

sand. 
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3. 2. Length, width and beach slope 

The total length of the Kepayang Island coastline is around 1.9 km. The north coast and 

west coast have beach widths that are not much different, namely 16 m and 18 m, while the 

beach width in the south along 27 m approaches the beach width in the east which is 32 m. 

There is a special condition on the southern part of the coast that is the abrasion swales which 

are 1.5 m high right in the first vegetation line. This sand swales make turtles are not free in 

determining the spawning grounds, because they are blocked by sand swales that turtles cannot 

pass. Turtles lay eggs usually in intertidal areas, to avoid the nest from sinking from the tides. 

Intertidal widths on all beaches on the island are included in the beach width category favored 

by the hawksbill, which are narrow beaches less than 20 m. 

Kepayang Island Beach in all sampling areas included in the category of beaches suitable 

for spawning is a slope of less than 30°, with the lowest slope range on the east coast by 10° 

and the largest on the south coast and west coast is 16° slope, then the slope of Kepayang Island 

suitable as a beach where turtles lay eggs. The detail of Kepayang topography can be seen in 

Table 2. On beaches with a more gentle slope, turtles will choose to nest far more inland to 

avoid tidal inundation [31]. The hawksbill prefers the small islands with morphological 

characteristics of gently sloping beaches and beaches that are not too wide [32–34]. Turtles do 

not choose nesting sites randomly, the morphological profile of the beach becomes a sea turtle's 

preference to choose nesting sites. However, the hawksbill has a good adaptation to variations 

in coastal morphology, mainly related to beach slope [35]. 

 

Table 2. Length, width, and beach slope of Kepayang Island. 

 

No. Location 
Beach length 

(meter) 

Average of beach width 

(meter) Average slope 

(degree) 
Supratidal Intertidal Total 

1 North coast 379 7 9 16 14 

2 East coast 642 18 9 27 10 

3 South coast 443 21 11 32 16 

4 West coast 440 8 10 18 16 

 

 

3. 3. Tidal range 

Determination of type and tidal graphs in Kepayang Island waters in July 2014 were 

processed using the TMD (tide model driver) global tide model. Tidal data processing results 

show that the Kepayang Island coast has a diurnal tide, wherein one day there is once high tide 

and once low tide. The highest tide during July 2014 on the Kepayang Island coast occurred on 

July 10 is around 0.8 m and July 24 is around 0.9 m, while the lowest tide occurred on July 11 

is about -0.8 m and July 25 is about -0,95 m (Figure 4). 
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Figure 4. Graph of tidal range at the coast of Kepayang Island in July, 2014 measured at the 

Tanjung Kelayang tidal observation station. 

 

 

Tides have a close relationship with turtle nesting activities. Turtles save energy at night 

by using the tide to reach a dry area (supratidal) to then make a nest and lay eggs. Tidal patterns 

close to the vegetation area can make it easy for the hawksbill to reach spawning areas quickly 

[36]. Besides that, tides can affect the turtle in determining the location of the nest, turtles lay 

their eggs away from tidal boundaries to avoid standing water in the nest during high tides [37]. 

Based on the instructions in the technical guide to the management of turtle conservation 

[38] states that the location of semi-natural nests must be 20 to 30 m from the highest tide line. 

The tides that occur in the waters around Kepayang Island are measured in the tidal height range 

of less than 1 m, the highest and lowest tide positions are in the value range of less than 2 m. 

Calculations using the trigonometric formula with an angle of 10° (sloping angle) and a tidal 

range of 2 m produce an intertidal area value of 11.52 m. This value is close to the value of 

intertidal area measurements made during the field survey. 

 

3. 4. Type of sandy texture 

The hawksbill generally chooses a beach with a substrate of not less than 90% in the form 

of sand and the rest is dust or clay, with a texture of fine sand and medium sand [26]. Turtles 

look for sand areas that are following their instincts to make nests, which are sand that is easily 

dug and sturdy. Kepayang Island sand is dominated by fine sand found at six nest points, 

medium sand is found at four points, and coarse sand at two nest points (Figure 5). The eastern 

part of the island has a substrate with fine sand classification, which extends from a portion to 

the north of the island, to the entire east and part to the south of the island (i.e. stations B, C, D, 
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E and F). Medium sand is found in the western central part of the island and the western part of 

Kepayang Island (i.e. station A, J, I, and G). Based on the suitability of sand grain size for 

hawksbill nests, there are only two points of nest station that are not suitable, namely H and K 

stations which have rough sand classification. Coarse sand makes it difficult for sea turtles to 

dig nest holes because sand becomes harder and harder to decompose, otherwise, if the sand is 

very fine, the walls of the nest that are dug up will collapse because the sand cannot maintain 

the shape of the nest.  

 

 
 

Figure 5. Map of sand texture type distribution. 

 

 

The characteristics of the beach chosen by turtles as a place to lay eggs are fine to medium 

sandy beaches [13, 32]. Sand grain size of sea turtle nests may influence nest microenvironment 

and hatchling performance [39]. Then according to [37] states that the rough texture is more 

flowing water than holding water because coarse-textured sand has a larger pore and if the 

substrate is too moist it will cause turtle eggs to rot more easily. Nevertheless, the results of 

experiments conducted by [40] with a coarse sand substrate (0.50-1.00 mm) used to hoard eggs 

in a semi-natural nest resulting in a greater number of hatching eggs. 

 

3. 5. Temperature of nest substrate 

The surface temperature at 06.00 is 29 °C, during the day the ground surface receives and 

absorbs direct sunlight so that the surface temperature increases to 34 °C at 12.00. 
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Measurements in the afternoon (at 18:00) showed that the surface temperature decreased 

to 30 °C, the decrease in temperature from afternoon to midnight did not differ only by 1 °C 

(29 °C). The temperature at the base of the nest differs only 0.5 °C between day and night, 

which is 29 °C each during the day (12.00 - 18.00) and 28.5 °C at night. Nest with a depth of 

30 cm does not experience large temperature changes, because the depth of the sand and fine 

sand size allows more stable temperature conditions. Figure 6 shows that the soil surface has a 

large temperature variation compared to the soil layer at the bottom of the nest. According to 

[41], the deeper the substrate the more stable the temperature is when compared to the surface 

layer. Significant temperature changes occur mainly during the day in the nest surface. 

 

 
 

Figure 6. Graph of temperature change in the nest substrate. 

 

 

Nest temperature is a combination of ambient temperature with metabolism originating 

from the embryonic process. Factors affecting nest temperature include environmental 

temperature (nest surface and base), egg temperature during the incubation period. The 

difference in surface temperature is seen during the day and night, due to the amount of sunlight 

received by the ground surface. The heat absorbed by the soil surface is then propagated into 

deeper layers of soil. Nest temperature is a combination of substrate temperature and embryo 

body heat, this body heat is caused by embryo body metabolism in eggs. Generally, embryo 

growth of sea turtles will be optimal if the temperature of the sand nest ranges between 26 to 

33 °C and will die if outside the temperature range [42]. 

The measured nest temperature range, at the bottom is in the temperature range of 27.7 

°C to 30.2 °C, which means that all sample nest points have temperatures suitable for the 

development of hawksbill embryos. The lowest temperature value is found at station F, which 

is 27.7 °C and the highest value at station K is 30.2 °C. The environment influences the value 

of the base temperature of the nest, dense vegetation areas such as at stations C, F, J and L tend 

to have lower temperatures, while at station K has a higher temperature due to the influence of 

heat absorption on the granite rocks that are abundant around that location (see Figure 7). 

28,3
28,9 28,8

28,4

28,8

34,2

29,9

28,9

27

28

29

30

31

32

33

34

35

36

6:00 12:00 18:00 24:00

T
em

p
er

at
u
re

 (
°C

)

Time (o'clock)

The average of nest temperature

Bottom Temperature

Surface Temperature



World Scientific News 146 (2020) 152-169 

 

 

-161- 

 
 

Figure 7. Map of substrate temperature distribution. 

 

 

The incubation period of turtle eggs is strongly influenced by the temperature of the nest. 

The thermal tolerance range (TTR) for the development of sea turtle embryos incubated at 

constant temperature appears to fall between about 25 to 27 °C and 33 to 35 °C and is around 

10 °C wide [20]. Furthermore, [43] states that the temperature is inversely affected by the 

duration of the incubation period, turtle eggs incubated at temperatures less than 23 °C in the 

last third of the incubation period, only a few are hatched, while eggs incubated more than 33 

°C nothing hatches. In the temperature range of 26 to 32 °C, a change of 1 °C will increase or 

decrease the incubation period for 5 days. The temperature of the nest also affects the 

development and metabolism of the embryo, because the development and metabolism of the 

embryo will be disrupted if the temperature of the nest exceeds the normal range, which is 24 

to 34 °C. Temperature also determines the sexual difference of sea turtle embryos [42, 44]. 

 

3. 6. Acidity (pH) of nest substrate 

The range of sand pH distribution on Kepayang Island is between 6 to 8 with an average 

of 7.1 (Figure 8). The pH value is still in the pH range that will not cause changes in the mineral 

composition of the sand content. Further, [45] states that a pH range of 6.0 to 9.0 will not cause 

the minerals contained in the sand to dissolve when exposed to rainwater. The pH value in the 

nest can be one of the factors that influence the success of hatching eggs [46]. The difference 

in pH at each nest point is influenced by several environmental factors such as the presence of 
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vegetation, water infiltration pathways, and substrate constituents. At B and F stations, the 

highest soil pH is in the range of 7.5 to 8.0 due to rare vegetation, so that the sand is dissolved 

by rainwater. At points J and L having a pH of 6.2 and 6.1, respectively, the nests at stations J 

and L are located in dense vegetation. The organic content of sand which results from 

weathering dead leaves and stems adds to the acidity of the sand. 

 

 
 

Figure 8. Map of substrate acidity distribution. 

 

 

3. 7. Water content (moisture) of nest substrate 

Measurement of water content is carried out on the sand contained at the bottom of the 

nest, which is a depth of 30-40 cm. The results of measurements of water content in Kepayang 

Island show a range of water content of 3.1 to 6.6% with sand samples weighing 10 grams from 

each nest point (Figure 9). Low water content is found in stations D, E, G, H, and I. Around 

the station are coastal areas with very rare to moderate vegetation cover. Meanwhile, high 

substrate water content is at stations B and L, where the beach vegetation cover is still high. 

Refer to [20], the water content in the sea turtle nesting beaches was around 4.0 to 6.0%. 

From this reference, more than 50% of the Kepayang Island area is included in the suitable 

category for hawksbill nesting sites. Conditions of low water content will cause discharge from 

the egg, while high water levels will trigger the growth of fungi on the eggshell and the entry 

of pathogenic bacteria into the eggs. 

 



World Scientific News 146 (2020) 152-169 

 

 

-163- 

 
 

Figure 9. Map of water content of the substrate. 

 

 

3. 8. Beach vegetation cover 

The condition of vegetation on Kepayang Island is included in the type of coastal forest, 

which is a forest that grows and develops on the coast and is above the highest tide line. Sandy 

beach areas that are not affected by abrasion are usually found in two zones or formations, 

namely the pescaprae and barringtonia formations. The pescaprae formation is dominated by 

creeping plants, namely railroad vine (Ipomoea pescaprae) which is a type of plant that is 

mostly found in coastal areas in Indonesia. After the pescaprae formation there is generally a 

type of barringtoni (Barringtonia asiatica) so this formation is called the barringtonia 

formation. This formation is referred to as coastal forest vegetation. 

The first vegetation of the beach compilers in each zone is different on Kepayang Island, 

the pescaprae formation is only found on the east coast while the rest of the coast is included 

in the barringtonia formation. (Table 3). Other types of vegetation found on Kepayang Island 

include: coralberry or marlberry (Ardinisia fuliginosa), sea hibiscus or mahoe (Hibiscus 

tiliaceus), screw pine (Pandanus tectorius), mountain nibong palm (Oncospema horridum), 

tropical almond or Indian almond (Terminalia cattapa), coconut palm (Cocos nucifera) and 

various other low-level plants. The biotic characteristic which is the most prominent parameter 

of a turtle nesting beach is the presence of vegetation. Each type of turtle has a distinct 

preference for vegetation. The hawksbill nesting beaches are generally dominated by sea 

hibiscus or mahoe vegetation. The density and dominance of vegetation of shrub tree species 



World Scientific News 146 (2020) 152-169 

 

 

-164- 

seem to influence the liking of the hawksbill to make nests [36]. An important role related to 

turtles from vegetation is as a shade for turtle nests so as not to be exposed to excessive sunlight 

which will stabilize substrate temperatures, increasing substrate temperatures beyond ideal nest 

temperature conditions can kill embryos[26, 47]. However, refers to [48], laying nests near 

vegetation may cost of higher nest predation risk or nest destruction by roots.  

 

Table 3. Coastal vegetation formation in Kepayang Island. 

 

No. Location Vegetation Formation 
Dominant Vegetation of 

Beach Compilers 

1 North coast Barringtonia Pandanus tectorius 

2 East coast Pescaprae Ipomoea pescaprae 

3 South coast Barringtonia Barringtonia asiatica 

4 West coast Barringtonia Barringtonia asiatica 

 

 

3. 9. Predatory animals 

 

 
 

Figure 10. Map of predator findings around the observation station. 
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Kepayang Island is also inhabited by several predatory animals that disturb eggs 

hatchlings, and hawksbill’s juveniles. The main predator encountered on Kepayang Island is 

water monitor lizards (Varanus salvator), sea birds e.g. brahminy kite (Haliastur indus) and 

seagulls (Chlidonias leucopterus). Other animals found on Kepayang Island are potential 

predators for eggs and hatchlings are rat (Muridae sp.), snake, and ant (Solenopsis sp.). The 

distribution of these animals can be seen in (Figure 10). Sea turtle eggs, hatchlings, and small 

juveniles experience considerable risks from predators. There are a variety of predators on sea 

turtle nests including insects, birds, large lizards, etc. [49].  

Seagulls and sea eagles are seen along the Kepayang Island coast in all observation shore 

areas, nests and former seagull droppings are found on the east coast around large granite rocks, 

while sea eagle nests and other birds are found in the middle of forests on the west coast. Water 

monitor lizards are identified on the north and east coast, in the form of the physical appearance 

of the lizards on granite rocks and ants on trees on the beach.  

The presence of rats is scattered on the island, but more commonly found in lodging and 

tourist areas. Predators that often disturb and damage the semi-natural nests on Kepayang Island 

are water monitor lizards and rats. The lizards and rats damage the semi-natural nest hole, by 

digging the semi-natural nest hole even the lizards often damage the guardrail from the hatching 

site. 

 

 

4.  CONCLUSIONS 

 

The abiotic characteristics of Kepayang Island as a nesting habitat of the hawksbill has a 

sloping beach morphology with a slope of between 10° to 16° with a narrow beach width (less 

than 20 meters) were at high tides an average of 11.5 meters. The texture of sand in the 

hawksbill nest location belongs to the category of coarse to fine sand dominated by fine and 

medium sand with the temperature range of the nest measured at the bottom is in the range of 

27.7 °C to 30.2 °C, which means it is suitable for the development of the hawksbill embryos. 

The range of sand pH distribution on Kepayang Island is between 6 to 8 with an average of 7.1. 

Meanwhile, the moisture content range between 3.1 to 6.6%. 

Biotic characteristics at Kepayang Island include coastal vegetation dominated by the 

barringtonia and pescaprae formations. Types of vegetation found on Kepayang Island include 

railroad vine (Ipomoea pescaprae), barringtoni (Barringtonia asiatica), coralberry or marlberry 

(Ardinisia fuliginosa), sea hibiscus or mahoe (Hibiscus tiliaceus), screw pine (Pandanus 

tectorius), mountain nibong palm (Oncospema horridum), tropical almond or Indian almond 

(Terminalia cattapa), coconut palm (Cocos nucifera).  

The hawksbill nesting sites are generally dominated by sea hibiscus or mahoe (Hibiscus 

tiliaceus) vegetation. Meanwhile, the main predators for the hawksbill eggs and hatchlings 

found in Kepayang Island are water monitor lizards (Varanus salvator), sea birds e.g. brahminy 

kite (Haliastur indus) and seagulls (Chlidonias leucopterus). 

Based on the abiotic and biotic characteristics that exist in Kepayang Island, spatial the 

hawksbill nest more on the north coast, east coast, and part of the south coast. This part of the 

beach has more favorable environmental conditions for turtles to lay eggs compared to the west 

coast. The most noticeable difference is the presence of medium to large granite rocks which 

makes it difficult for sea turtles to rise and lay eggs also have abrasion in the southwestern 

coast. 



World Scientific News 146 (2020) 152-169 

 

 

-166- 

Acknowledgment 

 

Thank you to non-governmental organization (NGO) Belitung Environmental Concern Group (Kelompok Peduli 

Lingkungan Belitung/KPLB) which has helped during the field survey. 

 

 

References 

 

[1] M. Waldichuk, Sea turtles-Endangered species. Marine Pollution Bulletin 18(12) (1987) 

623–627 

[2] R. Nel, A. E. Punt, G. R. Hughes, Are coastal protected areas always effective in 

achieving population recovery for nesting sea turtles? PLoS One 8(5) (2013) 1-12 

[3] G. R. Hughes, The survival situation of the hawksbill sea turtle (Eretmochelys 

imbricata) in Madagascar. Biological Conservation 5(2) (1973) 114–118 

[4] J. Castroviejo, J. Juste B, J. Del Val Pérez, R. Castelo, R. Gil, Diversity and status of 

sea turtle species in the Gulf of Guinea Islands. Biodiversity and Conservation 3(9) 

(1994) 828–836 

[5] C. N. S. Poonian, R. V. Ramilo, D. D. Lopez, Diversity, habitat distribution, and 

indigenous hunting of marine turtles in the Calamian Islands, Palawan, Republic of the 

Philippines. Journal of Asia-Pacific Biodiversity 9(1) (2016) 69–73 

[6] M. Clusa, C. Carreras, M. Pascual, S. J. Gaughran, S. Piovano, D. Avolio, G. Ollano, G. 

Fernández, J. Tomás, J. A. Raga, A. Aguilar, L. Cardona, Potential bycatch impact on 

distinct sea turtle populations is dependent on fishing ground rather than gear type in the 

Mediterranean Sea. Marine Biology 163(122) (2016) 1–10 

[7] D. Squires, V. Restrepo, S. Garcia, P. Dutton, Fisheries bycatch reduction within the 

least-cost biodiversity mitigation hierarchy: Conservatory offsets with an application to 

sea turtles. Marine. Policy 93 (2018) 55–61 

[8] W. N. S. Arlidge, D. Squires, J. Alfaro-Shigueto, H. Booth, J. C. Mangel, E. J. Milner-

Gulland, A mitigation hierarchy approach for managing sea turtle captures in small-

scale fisheries. Frontiers of Marine Science 7(49) (2020) 1–26 

[9] G. Cambiè, I. Jribi, I. Cambera, G. Vagnoli, D. Freggi, P. Casale, Intra-gear variation in 

sea turtle bycatch: Implications for fisheries management. Fisheries Research 221 

(105405) (2020) 1–8 

[10] K. H. Yamamoto, S. J. Anderson, P. C. Sutton, Measuring the effects of morphological 

changes to sea turtle nesting beaches over time with LiDAR data. Journal of Sea 

Research 104 (2015) 9–15 

[11] P. S. Tomillo, L.G. Fonseca, M. Ward, N. Tankersley, N. J. Robinson, C. M. Orrego, F. 

V. Paladino, V. S. Saba, The impacts of extreme El Niño events on sea turtle nesting 

populations. Climate Change 159(2) (2020) 163–176 

[12] D. A. Pike, J. C. Stiner, Sea turtle species vary in their susceptibility to tropical 

cyclones. Oecologia 153(2) (2007) 471–478 



World Scientific News 146 (2020) 152-169 

 

 

-167- 

[13] R. A. Panjaitan, Iskandar, S. A. Harahap, The relationship of coastline change on the 

nesting habitat of green sea turtle (Chelonia mydas) in Pangumbahan Beach, Ujung 

Genteng, Sukabumi Regency. Jurnal Perikanan dan Kelautan 3(3) (2012) 311–320 

[14] I. S. Suwelo, Turtle breeding at Sukamade, Banyuwangi. Oseanologi di Indonesia 4 

(1975) 13–20 

[15] D. A. Pike, Climate influences the global distribution of sea turtle nesting. Global 

Ecology and Biogeography 22(5) (2013) 555–566 

[16] M. P. Lyons, B. von Holle, M. A. Caffrey, J. F. Weishampel, Quantifying the impacts 

of future sea-level rise on nesting sea turtles in the southeastern United States. 

Ecological Applications 0(0) (2020) 1–15. https://doi.org/10.1002/eap.2100 

[17] M. Brei, A. Pérez-Barahona, E. Strobl, Environmental pollution and biodiversity: Light 

pollution and sea turtles in the Caribbean. Journal of Environmental Economics and 

Management 77 (2016) 95–116 

[18] I. Fujisaki, M. M. Lamont, The effects of large beach debris on nesting sea turtles. 

Journal of Experimental Marine Biology and Ecology 482 (2016) 33–37 

[19] K. E. Clukey, A. C. Lepczyk, G. H. Balazs, T. M. Work, Q. X. Li, M. J. Bachman, J. M. 

Lynch, Science of the total environment persistent organic pollutants in fat of three 

species of Pacific pelagic longline caught sea turtles: Accumulation in relation to 

ingested plastic marine debris. Science of the Total Environment 610–611 (2018) 402–

411 

[20] R. A. Ackerman, The nest environment and the embryonic development of sea turtles. 

The biology of sea turtles volume I, P. L. Lutz, J. A. Mustek, (ed.), Boca Raton, Florida: 

CRC Press (1997) 83–106 

[21] The U.S. National Research Council, Decline of the sea turtles: Causes and prevention. 

Washington, D. C: National Academic Press (1990). 

[22] A. Meylan, M. Donnelly, Status justification for listing the hawksbill turtle 

(Eretmochelys imbricata) as critically endangered on the 1996 IUCN Red List of 

Threatened Animals. Chelonian Conservation and Biology 3(2) (1999) 200–224 

[23] R. Anastácio, C. Lopes, J. Ferrão, M. J. Pereira, Eretmochelys imbricata: Lessons to 

learn from a monitoring program in the North of Mozambique. Natural Resources 8(5) 

(2017) 382–396 

[24] A. D. Mazaris, G. Schofield, C. Gkazinou, V. Almpanidou, G. C. Hays, Global sea 

turtle conservation successes. Science Advances 3(9) (2017) 1–7 

[25] I. S. Suwelo, W. S. Ramono, A. Somantri, The hawksbill turtle in Indonesia. Oseana 

17(3) (1992) 97–109 

[26] I. N. S. Nuitja, Biology and ecology of sea turtle conservation. Bogor, Indonesia: IPB 

Press (1992). 

[27] A. Satriadi, E. Rudiana, N. Af-Idati, Identification of sea turtles and study of physical 

characteristics of the habitat for spawning at Samas Beach, Bantul Regency, 

Yogyakarta. Ilmu Kelautan 8(2) (2003) 69–75 

https://doi.org/10.1002/eap.2100


World Scientific News 146 (2020) 152-169 

 

 

-168- 

[28] Sunarto, M. N. Malawani, M. H. D. Sasongko, I. Elvira, I. P. Nastiti, P. Arlinda, E. E. 

Arinda, A geomorphological evaluation of sea turtles nesting in the southern sea of 

West Java. IOP Conference Series: Earth and Environmental Science 256(012028) 

(2019) 1–7 

[29] N. Bin Syaiful, J. Nurdin, I. J. Zakaria, Eggs hatching of olive ridley turtles 

(Lepidochelys olivacea, Eschscholtz, 1829) in the turtle conservation area of Pariaman 

City. Jurnal Biologi Universitas Andalas 2(3) (2013) 175–180 

[30] I. S. Suwelo, A. Somantri, J. P. Schulz, The status of sea turtles in Indonesia. Media 

Konservasi 2(3) (1989) 25–30 

[31] Y. A. Prakoso, R. Komala, M. Ginanjar, Characteristic of hawksbill turtle 

(Eretmochelys imbricata) nesting area in Kepulauan Seribu National Park, Jakarta. 

Proceeding of National Seminar: Society for Indonesian Biodiversity 5 (1) (2019) 112–

116 

[32] M. N. Karim, S. Rifanjani, S. Siahaan, Characteristics of the habitat laying hawksbill 

turtle (Eretmochelys imbricata) in Tanjung Keluang Nature Park District Kumai Central 

Kalimantan. Jurnal Hutan Lestari 7(1) (2019) 106–113 

[33] D. Rachman, E. W. Kushartono, G. W. Santosa, Suitability of Eretmochelys imbricate 

Hawksbill Turtles, Linnaeus, 1766 (Reptilia: Cheloniidae) at the Marine National Park 

Hall, Seribu Islands Jakarta. Journal of Marine Research 8(2) (2019) 168–176 

[34] I. P. A. W. Pranata, F. Yulianda, M. D. Kusrini, Influence of beach morphology on 

hawksbill (Eretmochelys imbricata, Linnaeus, 1766) nesting preference in Belanda and 

Kayu Angin Bira Island. Habitus Aquatica 1(1) (2020) 38–43 

[35] E. Cuevas, M. de los Ángeles Liceaga-Correa, I. Mariño-Tapia, Influence of beach 

slope and width on hawksbill (Eretmochelys imbricata) and green turtle (Chelonia 

mydas) nesting activity in El Cuyo, Yucatán, Mexico. Chelonian Conservation and 

Biology 9(2) (2010) 262–267 

[36] D. Hermawan, S. Silalahi, H. M. Eidman, The study of nesting habitat of hawksbill 

turtle (Eretmochelys imbricata, L) in Peteloran Timur and Peteloran Barat Islands, 

Marine National Park of Seribu Islands, Jakarta. Jurnal Ilmu-Ilmu Perairan dan 

Perikanan Indonesia 1(1) (1993) 33–37 

[37] S. C. Setyawatiningsih, D. Marniasih, Wijayanto, Biophysical characteristics of the 

hawksbill turtle (Eretmochelys imbricata) nesting site in the Anak Ileuh Kecil Island, 

Riau Islands. Jurnal Teknobiologi 2(1) (2011) 17–22 

[38] A. Dermawan, I. N. S. Nuitja, D. Soedharma, M. H. Halim, M .D. Kusrini, A. B. Lubis, 

R. Alhanif, M. Khazali, M. Murdiah, P. L. Wahjuhardini, Setiabudiningsih, A. Mashar, 

Technical guidelines for sea turtle conservation management. Jakarta: Directorate of 

Marine Conservation and National Parks, Directorate General of Marine, Coastal and 

Small Islands, Indonesian Ministry of Marine Affairs and Fisheries (2009). 

[39] T. A. Stewart, D. T. Booth, M. U. Rusli, Influence of sand grain size and nest 

microenvironment on incubation success, hatchling morphology and locomotion 

performance of green turtles (Chelonia mydas) at the Chagar Hutang Turtle Sanctuary, 

Redang Island, Malaysia. Australian Journal of Zoology 66(6) (2019) 356–368 



World Scientific News 146 (2020) 152-169 

 

 

-169- 

[40] R. Taib, S. Y. Noor, I. Astuti, Hatching rate of turtle eggs with different substrates in 

North Gorontalo Regency. Gorontalo Fisheries Journal 2(1) (2019) 19–28 

[41] I. S. Suwelo, Kuntjoro, Sea turtles. Rimba Indonesia 14 (1969) 18–49 

[42] J. O. Laloë, N. Esteban, J. Berkel, G. C. Hays, Sand temperatures for nesting sea turtles 

in the Caribbean: Implications for hatchling sex ratios in the face of climate change. 

Journal of Experimental Marine Biology and Ecology 474 (2016) 92–99 

[43] J. D. Miller, Reproduction in sea turtles. The biology of sea turtles volume 1, P. L. Lutz, 

J. A. Musick (ed.), Boca Raton, Florida: CRC Press (1997) 51–81 

[44] N. Mrosovsky, A. Bass, L. A. Corliss, J. I. Richardson, T. H. Richardson, Pivotal and 

beach temperatures for hawksbill turtles nesting in Antigua. Canadian Journal of 

Zoology 70(10) (1992) 1920–1925 

[45] K. B. Krauskopf, Intorduction to geochemistry, 2nd edition. McGraw-Hill Book 

Company (1979). 

[46] S. H. Samosir, T. Hernawati, A. Yudhana, W. Haditanojo, The difference between 

natural with semi-natural nest conduct the incubation period and hatching rate of lekang 

turtle’s egg (Lepidocheliys olivacea) in Boom seashore Banyuwangi. Jurnal Medik 

Veteriner 1(2) (2018) 33–37 

[47] R. Setiawan, Zamdial, B. SPN. Fajar, Study of the characteristic of sea turtle nesting 

area in Pekik Nyaring Village, Pondok Kelapa District, Central Bengkulu Regency, 

Bengkulu Province. Jurnal Ilmu Kelautan Kepulauan 1(1) (2018) 59–70 

[48] J. R. Conrad, J. Wyneken, J. A. Garner, S. Garner, Experimental study of dune 

vegetation impact and control on leatherback sea turtle Dermochelys coriacea nests. 

Endangered Species Research 15(1) (2011) 13–27 

[49] M. R. Heithaus, Predators, prey, and the ecological roles of sea turtles. The biology of 

sea turtles, volume III, J. Wyneken, K. J. Lohmann, J. A. Musick, (ed.), Boca Raton, 

Florida: CRC Press (2013) 249–284 

 


