


I) � • . 
f\ (' I ' 

)•. ; 

KOLEJ UNIVERSITI SAINS & TEKN L 

(KUSTEM 

Pemulan an 

Nombor 

Ahli 

Tanda 

tan an 

0 



t>eroustokoon 

(olet un1vers1tl Sams Dan Te nolog1 Matavsta (KUSTU.11 

1100028958 

LP 13 FST I 2004 

I 111111 �II �I� 11111 1111111111 �II 11\11111� 11111 1111 1�1 

1100028958 
Seaward movement of greem turtle (Chelonia mydas) hatchlings 
and their predation in Ma' :>aerah Kerteh, T':!rengganu / Nallana 
Simon. 

PERPUSTAKAAl'f 

KOL&J UNIVERSITI SAINS & TEKNOLOGI MALAYSIA 

21030 KUALA TERENGGANU 

11000?89:38 

Lihat sebelah 

H>K MIL,K i 
PERPUSTN'.MH KUSTEM 

.,._ 



t>erpustakaan 

-_0101 Universlll Sams Don Teknotog1 Moloys10 (KUSTEMl

SEAWARD MOVEMENT OF GREEN TURTLE (Chelonia mydas) HATCHLINGS 

AND THEIR PREDATION IN MA' DAERAH, KERTEH, TERENGGANU 

By 

Nattana Simon 

Research Report submitted in partial fi.tlfillment of the 
requirements for the degree of 

Bachelor of Science (Marine Biology) 

Department of Marine Sciences 
Faculty of Science and Technology 

KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALA YSJA 

2004 



This project report should be cited as: 

Simon, N. 2004. Seaward Movement of Green Turtle (Chelonia Mydas) Hatchlings 
and Their Predation in Ma' Daerah, Kerteh, Terengganu. Undergraduate 
thesis, Bachelor of Science - Marine Biology, Faculty of Science and 
Technology, Kolej Universiti Sains dan Teknologi Malaysia, Terengganu.88p. 

No part of this project report may be reproduced by any mechanical, photographic, or 
electronic process, or in the fonn of phonographic recording, nor may it be stored in a 

retrieval system, transmitted, or otherwise copied for public or private use, without 
written pennission from the author and the supervisors of the project. 

1100028958 



l'erousrakoon 

t.oleJ Univars,11 sa,ns Don Te1rno1og1 Mo1avs10 (KUSJH,11 

JABATAN SAINS SAMUDERA 
F AKUL TI SAINS DAN TEKNOLOGI 
KOLE.T lJNTVERSTTT SATNS DAN TEKNOLOGT MALAYSIA 

PENGAKUAN DAN PENGESAHAN LAPORAN 

PROJEK PENYELIDIKAN I DAN II 

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk: 

Seaward Movement of Green Turtle (Chelonia Mydas) Hatchlings and Their 

Predation in Ma' Daerah, Kerteh, Terengganu. 

oleh Nattana Simon No.Matrik: UK 6054 telah 

diperiksa dan semua pembetulan yang disarankan telah dilakukan. Laporan ini 
dikemukakan kepada Jabatan Sains Samudera sebagai memenuhi sebahagian daripada 
keperluan memperolehi Ijazah Sarjana Muda Sains - Biologi Marin

Fakulti Sains Dan Teknologi, Kolej Universiti Sains dan Teknologi Malaysia. 

Disahkan oleh: 

� ...... . 
Penyelia Ut�f. OR. CHAN ENG HENG
Nama· / . Head

· Dept. of B10Joiical Sciences

C 1.\--....,i 
Faculty of Science & Technology op VfMWllty College of Science & Tectinology Malaysia

....._.. (KU STEM) � 21030 Kuala Terengganu. 

Sains Samudera 
N 

. KAMARUZZAMAN B. YUNUS ama: Ktttua 
C 

J . Sains Samudera 0� �a s tlan Te«nelogi Malaysia
l<olej Universili Sains tlan Teknoltgi Malaysia 

(KUSTEM) 
21130 l<uala Terqganu. 

Tarikh: ....... :?:?.!� l �.'f..



ACKNOWLEDGEMENTS 

Praise the LORD I am able to complete this paper! 

First of all, I would like to offer my most sincere appreciation and gratitude to 

my supervisor, Prof Dr. Chan Eng Heng for her guidance and support all through the 

time. Thank you for being patient with me. I never would have gone this far without 

your help. 

I owe a debt to Mr. Kamarruddin Ibrahim, head of Turtle and Marine Research 

Ecosystem Centre (TUMEC) under the Department of Fisheries for his guidance and 

support throughout the sampling period. By allowing me to use the facilities of the 

department enabled me to succeed through hard times. I gratefully acknowledge the 

support of all the staff in TUMEC, thank you very much for the tremendous help. 

Staff in KUSTEM especially Mr. Suffian Idris, the GIS expert, Associate Prof 

Mr. Liew Hock Chark, Mdm. Kartini and all the lab assistants, offered invaluable 

help. They are acknowledged with the deepest appreciation. 

To all my fellow Marine Biologist, we are the best! To 'my volunteers', 

Claire, lrece, Fiza, Jill, Irene, Nani, Janet, Mei Ling, Ana and Amy. Thank you all. 

My shout out goes to all the Armonians. Cyn, Beat, Odry, Sly, Andru, Nell, Charlie, 

· Jojo, Komeng, Kolobo, Siput, Ambong, my housemates, Tina and 2T (and the others,

too many of you people). Life would be dull without the Armonians.

My deepest passion in life, Mum & Dad, Oona & Aaron. I love you all very 

much. Thanks for the unconditional love and the never ending support. Kotohuadon. 

Cheers. -nttn-

iii 



LIST OF CONTENTS 

CONTENT PAGE 

TITLE PAGE i 

APPROVAL FORM ii 

ACKNOWLEDGEMENTS iii 

LIST OF CONTENTS iv 

LIST OF TABLES vii 

LIST OF FIGURES viii 

LIST OF ABBREVIATIONS X 

LIST OF APPENDICES xi 

ABSTRAK xii 

ABSTRACT xiii 

CHAPTER 1 INTRODUCTION 1 

CHAPTER 2 LITERATURE REVIEW 4 

2.1 Biology and Ecology of Sea Turtle 4 

2.2 Turtle Hatchlings 6 

2.3 Swimming Orientation ofHatchlings 7 

2.4 Photopollution 9 

2.5 Predation 11 

IV 



11erous1or.oon
"U�lEU) 

Dan lek.noloQI Malov'16 (" 
t.olel un1vers1tl sains

CHAPTER 3 METHODOLOGY 13 

13 

17 

17 

17 

18 

21 

22 

24 

24 

3.1 

3.2 

3.3 

3.4 

3.5 

Study Area 

Hatchlings for the Study 

Seaward Movement 

3.3.1 Tracking Device 

3.3.2 Experimental Procedure 

3 .3 .3 Tracks 

3.3.4 Physical Parameters and Other Factors 

Beach Orientation 

Statistical Analysis 

CHAPTER 4 RESULTS 27 

27 4.1 

4.2 

4.3 

Seaward Movement 

4.1.1 Boat tracks 27 

4.1.2 Tracks plotted through triangulation method from 30 
the beach 

4.1.2.1 Tracks plotted through triangulation method 30 
with respect to distance from the artificial 
light source 

4.1.2.2 Tracks plotted through triangulation method 31 
with respect to time of hatchling release 

4.1.2.3 Tracks plotted through triangulation method 40 
with respect to sea bottom type 

Predation Rate 

Beach Orientation 

41 

42 

4.3.1 Hatchling orientation with respect to different 43 
size of orientation circle 

4.3.2 Hatchling orientation with respect to time ofrelease 43 

4.3.3 Hatchling orientation with respect to distance 44 
from the artificial light source 

V 



CHAPTER 5 DISCUSSION 

5 J Seaward Movement 

5.2 Predation 

5 .3 Beach Orientation 

CHAPTER 6 CONCLUSION 

CHAPTER 7 RECOMMENDATION 

LITERATURE CITED 

APPENDICES 

Vl 

52 

52 

56 

58 

60 

61 

62 

66 



LIST OF TABLES 

TABLE PAGE 

3.1 Observation stations along Ma' Daerah beach for 21 
determining hatchlings seaward movement 

3.2 Beaufort Wind Force Scale (System for estimating 23 
wind strengths without the use of instruments, based 
on the effects wind has on the physical environment) 

4.1 GPS reading for hatchling track released from 28 
sandy shore on 24th August 2003 

4.2 GPS reading for hatchling track released from 29 
sandy shore on 27th August 2003 

4.3 Hydrolab Quanta Data 30 

4.4 Physical parameters during sampling period 32 

4.5 Individual mean orientation angle of each hatchling 33 
with respect to distance from artificial light source, 
time and bottom type 

4.6 Predation rate 41 

4.7 Remarks on environmental conditions during conducting 45 
hatchling orientation on Ma' Daerah beach 

4.8 Hatchlings mean orientation on beach 45 

vii 



LIST OF FIGURES 

FIGURE PAGE 

3.1 Map ofTerengganu, showing the general location 14 
of Ma' Daerah Turtle Sanctuary, the study site 

3.2 Map of enlarged study area, showing the location 15 
of Ma' Daerah beach and the adjacent petrochemical 
industrial area 

3.3 A view of Oil-based Pertochemical Industrial area that 16 
produces artificial lights at night to Ma' Daerah beach 

3.4 Hatcbling attached to a light-bearing float 16 

3.5 Map showing locations of four study stations along 19 

Ma' Daerah beach 

3.6 Map showing location of three orientation circles along 25 
Ma' Daerah beach 

3.7 Hatcblings released simultaneously in the middle of 26 
the circle for beach orientation experiment 

4.1 Map showing turtle hatchling tracks using speedboat 34 

4.2 Map showing turtle hatcbling tracks using triangulation 35 
method at 2000 hours 

4.3 Map showing turtle hatcbling tracks using triangulation 36 
method at 2200 hours 

4.4 Map showing turtle hatchling tracks using triangulation 37 
method at 2400 hours 

4.5 Map showing turtle hatchling tracks using triangulation 38 
method at 0200 hours 

Vlll 



4.6 Map showing turtle hatchling tracks using triangulation 39 

method at 0400 hours 

4.7 Hatchling tracks on orientation Circle I of2.0 m and 7.5 m 46 
radius at night 

4.8 Hatchling tracks on orientation Circle 2 of2.0 m and 7.5 m 47 
radius at night 

4.9 Hatchling tracks on orientation Circle 3 of2.0 m and 7.5 m 48 
radius at night 

4.10 Hatchling tracks on orientation Circle 1 of2.0 m and 7.5 m 49 
radius at dawn 

4.11 Hatchling tracks on orientation Circle 2 of 2.0 m and 7.5 m 50 

radius at dawn 

4.12 Hatchling tracks on orientation Circle 3 of2.0 m and 7.5 m 51 
radius at dawn 

ix 



LIST OF ABBREVIATIONS 

% percentage 

km kilometres 

m metres 

cm centimetres 

mm millimeters 

N north 

Deg degree 

Rad radius 

NIA not available 

X 



LIST OF APPENDICES 

APPENDIX PAGE 

1 Data sheet for boat tracking 66 

2 Data sheet for triangulation method 67 

3 Raw data on boat tracks 68 

4 Raw data using triangulation method 70 

5 Tide table 75 

6 Calculation for individual mean orientation 76 

(Triangulation method) 

7 Calculation on predation rate 80 

8 Raw data on beach orientation 82 

9 Calculation to detennine hatchlings mean orientation 84 

on beach 

10 ANOV A Three Factor without replication on 88 

beach orientation 

xi 



ABSTRAK 

Pergerakan anak penyu ke taut tepas dan kadar pemangsaan serta pergerakan mereka 

di pantai mencari arah laut telah dikaji di Ma' Daerah, Kerteh, Terengganu sepanjang 

bulan Ogos dan Oktober 2003. Empat stesen telah dipilih, dua di kawasan berbatu dan 

dua di kawasan berpasir dengan setiap satunya dibezakan melalui jarak dari punca 

lampu. Anak penyu dilepaskan pada jam 2000, jam 2200, jam 2400, jam 0200 dan 

jam 0400. Pergerakan anak penyu dikaji melalui dua cara, iaitu mengikut 

menggunakan bot dan kaedah 'triangulation' dari pantai. Anak penyu dihubungkan 

dengan pelampung yang membawa lampu kecil dengan tali nilon sepanjang satu 

meter agar pergerakan mereka dapat dilihat. 60 ekor anak penyu telah digunakan 

dalam kajian ini. Kesemua anak penyu berjaya bergerak menuju ke laut lepas. Enam 

ekor anak penyu telah hilang dipercayai dimakan oleh pemangsa dengan lima 

kejadian berlaku di kawasan berbatu dan satu di kawasan berpasir. Statistik sirkular 

tetah digunakan untuk menentukan min arah pergerakan individu yang menunjukkan 

13 ekor anak penyu bergerak ke arah timar taut dan 13 ekor bergerak ke arah 

Tenggara. Analisis ANOVA Tiga Faktor tanpa replikasi menujukkan bahawa tiada 

perbezaan signifikan diantara masa pelepasan, jarak dari punca lampu dan saiz 

bulatan yang berbeza. Faktor utama yang berkemungkinan mempengaruhi pergerakan 

anak penyu ke laut lepas dan di pantai pada tahap tertentu adalah punca lampu dari 

kawasan industri minyak berhampiran dan kapal-kapal laut tanpa mengambil kira 

keadaan cuaca. Kaeda11 terbaik untuk mengurus anak penyu adalal1 melepaskan 

mereka di kawasan berpasir untuk mengurangkan kadar pemangsaan sebaik sahaja 

mereka keluar dari sarang. 
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ABSTRACT 

Hatchling orientation in seaward movement and predation during seafinding and their 

beach orientation were investigated in Ma' Daerah, Kerteh, Terengganu in the month 

of August and October 2003. Four stations were chosen, two in sandy shore and two 

in rocky shore with all stations differentiated by their distance to the artificial light 

source. Hatch.lings were released at 2000 hours, 2200 hours, 2400 hours, 0200 hours, 

and 0400 hours. They were tracked using two methods, i.e.; boat tracking to the sea 

and application of triangulation method from the beach. Hatchlings were attached to a 

light- bearing float by a one meter nylon fishing string to monitor their movements. 

60 hatch.lings were used in determining their seaward movement. All hatch.lings were 

able to orientate to the sea. Six hatch.lings were lost to predators, with five predation 

events occuring in rocky areas, one in sandy areas. Circular statistics used to 

determine individual hatch.ling mean orientation showed that 13 swam towards 

northeast and 13 swam towards southeast. ANOVA Three Factor without replicate 

analysis showed that there were no significant differences between hatch.ling 

orientation on the beach with time of release, distance to light source and distance 

from the surf line. Lighted vessels were possible distracting sources in hatchlings 

seaward movement and beach orientation at certain extent, regardless of weather 

conditions. The best practice is to release hatch.ling as soon as they emerge in sandy 

shores to reduce predation. 
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