


� .:._uoos1a.1c 

1100061846 

Sea cucumbers in Pulau Bidong waters : the study of species 
diversity and abundance / Mohd Amri Maslan. 

PERPUSTAKAAN 8ULTANAH NURZAHIRAH 
UNNERSfflMl:AYM TERENGGANU ((JIil) 

21030 KUALA TERENGGANU 

. ·i U006i84S

Perpustakaan Sultanah Nur Zahirah (lJMT) 
Universiti Malaysia Terengganu 

Lihat sebelan 

K� !..\;:..l,\ 

PERPUSTAKM� SULTAMAH HUR ZArlli .. \H UNT 



" Sultanah Nur Zahirah (UMT)
Perpusta"aan 

. ·t· Malaysia Terengganu
Univers11 

SEA CUCUMBERS IN PDLAU BIDONG WATERS: THE STUDY OF 
SPECIES DIVERSITY AND ABUNDANCE 

By 

Mohd Amri Bin Maslan 

Research Report submitted in partial fulfillment of 

the requirements for the degree of 
Bachelor of Science (Marine Biology) 

Department of Marine Science 

Faculty of Maritime Studies and Marine Science 
UNIVERSITI MALAYSIA TERENGGANU 

2008 



This thesis should be cited as: 

M.Amri, M., 2008. Sea cucumber in Bidong waters: The study of species

diversity and abundance. Undergraduate thesis, Bachelor of Science in
Marine Biology. Faculty of Maritime Studies and Marine Science, Universiti 
Malaysia Terengganu. Terengganu, Malaysia. 90p. 

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

retrieval system, transmitted, or otherwise copied for public or private use, without 
written permission from the author and the supervisor(s) of the project. 



JABAT AN SAINS MARIN 

°"tvnsm MJ\lAYSaA TE� 

FAKUL TI PENGAJIAN MARITIM DAN SAINS MARIN 

UNIVERSITI MALAYSIA TERENGGANU 

PENGAKUAN DAN PENGESAHAN LAPORAN 

PROJEK PENYELIDIKAN I DAN II 

Adalah ini diakui clan disahkan bahawa laporan penyelidikan bertajuk: 

Sea cucumbers in Bidong waters: The study of species diversity and abundance oleh 

Mohd Amri Bin Maslan, No.Matrik UK 12229 telah diperiksa dan semua pembetulan 

yang disarankan telah dilakukan. Laporan ini dikemukakan kepada Jabatan Sains Marin 

sebagai memenuhi sebahagian daripada keperluan memperolehi Ijazah Sarjana Muda 

Sains (Biologi Marin), Fakulti Pengajian Maritim clan Sains Marin, Universiti Malaysia 

Terengganu. 

Disahkp'6leh: 

Cop Rasmi: 

YUSRIYUSUF 

Pensyar;ih 

lnstitut oseanoorat1

U'llflrsitl Malaysia Terengoanu (UMT)

2103L 11.uala Teren;tanu. Ter!nyganu.

Nama: Dr. Razak Zakariya 

Cop Rasmi: DR. RAZAK ZAKARIYA
. Ketua

-�abatan Sains Marin 
Falun, �eng�J�an Maritim dan Sains Marit,Umvers,ti Malaysia Terengganu

(UMT) 

11 

. l'),/s-/ � 
Tarikh: ..................... .. 



ACKNOWLEDGEMENT 

IN THE NAME OF ALLAH, THE MOST GRACIOUS, THE MOST MERCIFUL 

Bless be to Allah (S.W.T), the Almighty who had created me and then gave me such 

opportunity to conduct a research and to complete its thesis as my bachelor. 

Zillion thanks to main supervisor, Yusri Yusuf that gave me the chance to run this 

project and for the advices, guidance, help, support, and comments throughout the project. 

Zillion thanks also to the co-supervisor, Amirrudin Ahmad who patiently supervised all 

his students; and the coordinator, Juanita Joseph for her full commitment in ensuring each 

student to complete their undergraduate projects. 

Special thanks to UMT Student Council's Vice Chancellor for the usage of 

Bidong Research Station, boats, and trucks, Ms. Sititafzil, Mr. Subarjo, Mr. Aztnan, team 

of Mr. Baharim, Mr. Sainol, Mr. Mahazan and Ms. Kartini for their commitment in 

diving equipments, logistic, sampling materials and tools, guidance, help, and all staffs 

directly and indirectly involved towards the completion of this project and thesis. 

Appreciation to all my beloved friends, dive buddies, laboratory group, and last 

but not least, my understanding and sporting family for everything you have contributed, 

big or small, spirit and encouragement, deep from the bottom of my heart- Thank you. 

111 



TABLE OF CONTENTS 

TITLE PAGE 

APPROVAL FORM 

ACKNOWLEDGEMENTS 

TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF APPENDICES 

LIST OF ABBREVIATIONS 

ABSTRACT 

CHAPTER 1: INTRODUCTION 

CHAPTER 2: LITERATURE REVIEW 

2.1 Taxonomy 

2.2 Anatomy 

2.3 Biology 

2.4 Ecology 

2.5 Distribution 

CHAPTER3:METHODOLOGY 

3.1 Site selection 

3.2 Methodology 

3.2.1 Line Intercept Transect (LIT) 

3.2.2 Belt Transect 

3.2.3 Samples collecting 

lV 

PAGE 

11 

111 

lV 

Vlll 

lX 

Xll 

Vlll 

XlV 

1 

6 

6 

9 

11 

12 

14 

17 

17 

20 

20 

20 

21 



3.2.4 Samples preservation 

3.2.5 Taxonomy confirmation 

3.2.6 Data analysis 

3.2.6a Statistical analysis 

3.2.6b Ecological statistic 

CHAPTER 4: RESULT 

Perpustakaan Sultnnnh
_ 
�iilr Z'.1'. ir211 (UM I)

Universiti Malaysia Terengganu

21 

22 

23 

23 

24 

26 

4.1 Sea cucumber species taxonomy and diversity study in Pulau Bidong 26 

4.2 Sea cucumber systematic classification 28 

4.3 Sea cucumber species checklist 30 

4.4 The composition of sea cucumber in different types of substrate 35 

4.4.1 Individual abundance 35 

4.4.2 Species diversity 36 

4.5 Sea cucumber distribution in each transect 36 

4.5.1 Transect 1 36 

4.5.2 Transect 2 37 

4.5.3 Transect 3 37 

4.6 Coral cover of Pasir Cina 41 

4.6.1 Transect l 41 

4.6.2 Transect 2 43 

4.6.3 Transect 3 45 

4.7 The effects of bottom substrate to sea cucumber 47 

4.8 The composition of sea cucumber in different sampling session 49 

4.8.1 Individual abundance 49 

V 



4.8.2 Species diversity 

4.9 Key to Pulau Bidong's sea cucumber 

4.10 Pulau Bidong sea cucumber and spicules 

4.10.1 Actinopyga lecanora 

4.10.2 Actinopyga miliaris 

4.10.3 Bohadschia vitiensis 

4.10.4 Holothuria (Halodeima) atra 

4.10.5 Holothuria (Halodeima) edulis 

4.10.6 Stichopus chloronotus 

4.10. 7 Stichopus variegatus 

4.10.8 Stichopus sp. 

4.10.9 Cercodemas anceps 

CHAPTER 5: DISCUSSION 

5.1 Pulau Bidong sea cucumber species diversity 

5.1.1 Observation on Pulau Bidong sea cucumber families 

5.1.2 Comparison with previous study in Pulau Bidong 

50 

54 

57 

57 

58 

59 

60 

61 

61 

63 

64 

65 

66 

66 

66 

67 

5.1.3 Comparison total species with other area in Peninsular Malaysia 71 

5.1.4 Comparison with other area in Indo-Pacific 74 

5.1.5 Pulau Bidong sea cucumber zoogeography distribution 79 

5.2 The effects of coral reef to sea cucumber community 80 

5.2.1 Sea cucumber population and Pulau Bidong coral reef structure 80 

5.2.2 Alive coral influences towards sea cucumber population 81 

5.2.3 Shahnon-Wiener (H') diversity index and Evenness (J') index 82 

Vl 



CHAPTER 6: CONCLUSION 

REFERENCES 

APPENDICES 

CURRICULUM VITAE 

Vll 

84 

87 

91 

97 



TABLES 

4.1 

4.2 

4.3 

4.4 

5.1 

LIST OF TABLES 

The list of sea cucumber in Pulau Bidong recorded along 

period of study. 

Comparison sea cucumber species observed m field 
survey. 

The summary of sea cucumber total individual, total 

species, Shahnon-Wiener (H') diversity index, and 

Evenness (J') index in Pasir Cina, Pulau Bidong. 

Summary of Univariate ANOV A test for differences in 
individual abundance, total species, diversity index (H'), 

and evenness index (J') in study area. 

Some sea cucumber families and species recorded 
(Massin 1999), and the comparison with Pulau Bidong. 

Vlll 

PAGE 

26 

34 

40 

48 

77 



FIGURES 

3.1 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

4.10 

4.11 

4.12 

LIST OF FIGURES 

Sampling site, Pulau Bidong, Terengganu. The small box 

has been enlarged to show the overlay map of Pulau 
Bidong. 

Percentage of sea cucumber family composition in Pulau 

Bidong. 

Number of species from families of sea cucumber m

Pulau Bidong. 

Sea cucumber composition inside Pasir Cina transects in 
Pulau Bidong. 

Number of sea cucumber species found in study site. 
This study (Bidong 2008) was compared to previous 

studies in Redang and Perhentian (Ilias and Forbes, 

1999) and Bidong (Maryiyati, 2000). 

The number of sea cucumbers observed in belt transects. 

Species and number of sea cucumber observed according 
to transects. 

Percentage of sea cucumber species observed m all 
transects. 

Total sea cucumber individuals observed in Pasir Cina 

along the period of study. 

Total sea cucumber species observed in Pasir Cina along 
the period of study. 

Percentage of total individuals from three families in all 
transects observed along the period of study. 

Species diversity in all transects observed along the 

period of study. 

Percentage individual abundance m all transects 

observed along the period of study. 

IX 

PAGE 

17 

27 

27 

27 

32 

32 

33 

33 

38 

38 

39 

39 

40 



FIGURES 

4.13 

4.14 

4.15 

4.16 

4.17 

4.18 

4.19 

4.20 

4.21 

4.22 

4.23 

4.24 

4.25 

4.26 

4.27 

4.28 

Percentage of benthic life forms in T 1 

Percentage of biotic and abiotic components in T l  

Percentage ofbenthic life forms in T2 

Percentage of biotic and abiotic components in T2 

Percentage of benthic life forms in T3 

Percentage of biotic and abiotic components in T3 

Total sea cucumber individuals observed in sampling 
sess10ns. 

Percentage of total individuals from three families 
observed in sampling sessions. 

Total sea cucumber individuals observed m sampling 

sessions from three transects. 

Total sea cucumber species observed m sampling 
sessions. 

Taxonomy of sea cucumber in Pulau Bidong. 

Actinopyga lecanora fresh specimen, example spicules 

from dorsal tegument, tentacles, ventral tegument, and 

podia. 

Actinopyga miliaris fresh specimen, example spicules 

from dorsal podia, tentacles, ventral tegument, and dorsal 
tegument. 

Bohadchia vitiensis Fresh specimen, example spicules 
from dorsal tegument, ventral tegument, and dorsal 
podia. 

Holothuria (Halodeima) atra fresh specimen, example 

spicules from tentacles, tegument, and podia. 

Holothuria (Halodeima) edulis fresh specimen, example 
spicules from tegument, tentacles, and podia. 

X 

PAGE 

42 

42 

44 

44 

46 

46 

51 

51 

52 

52 

53 

57 

58 

59 

60 

61 



FIGURES 

4.29 

4.30 

4.31 

4.32 

5.1 

5.2 

5.3 

Stichopus chloronotus fresh speciman, example spicules 

from tegument, tentacles, and podia. 

Stichopus variegatus fresh specimen, example spicules 
from podia. 

Stichopus sp. live specimen, preserved specimen, 
example spicules from tegument, papillae, podia, and 
tentacles. 

Cercodemas anceps preserved specimen, example 

spicules from tegument, tentacles, and podia. 

Comparison total sea cucumber species between Pulau 
Bidong and other area in Peninsular Malaysia. 

Comparison total sea cucumber species between 
Spermonde and Pulau Bidong. 

Coral reef species distribution in South East Asia region. 
Orange spots indicated high diversity coral reefs. 

Xl 

PAGE 

62 

63 

64 

65 

73 

78 

78 



LIST OF APPENDICES 

APPENDIX 

1 Line Intercept Data 

2 Belt Transect Data 

Xll 

PAGE 

91 

96 



UMT 

m 

N 

E 

cm 

MgCl 

% 

ANOVA 

SPSS 

Tl  

T2 

T3 

H' 

J' 

a.m.

p.m.

p 

oc 

%0 

LIST OF ABBREVIATIONS 

Universiti Malaysia Terengganu 

Meter 

North 

East 

Centimeter 

Magnesium chloride 

Percentage 

Analysis of variance 

Statistical Package for the Social Sciences 

Transect 1 

Transect 2 

Transect 3

Shahnon-Wiener diversity index 

Evenness index 

ante meridien (before noon) 

post meridien (after noon) 

Significant value 

Degree Celcius 

Parts per thousand 

Xlll 



ABSTRACT 

A total of nine sea cucumber species were recorded along the period of study. Three of 

the species were encountered within transects, which were Holothuria (Halodeima) atra, 

Holothuria (Halodeima) edulis, and Stichopus chloronotus. Other collected specimens 

were identified as Actinopyga lecanora, Actinopyga miliaris, Bohadschia vitiensis, 

Cercodemas anceps, and Stichopus vastus. One specimen was identified only to the 

genus Stichopus, due to the insufficient scientific references accessed to this species. All 

identified species were confirmed to be tropical Indo-Pacific sea cucumber species, and 

had been recorded in previous studies in Pulau Bidong, Pulau Redang, Pulau Perhentian, 

and Spermonde Archipelago, Indonesia. A total of 86 individuals were encountered in 

transects, with T3 in sandy area has the highest abundance (45 individuals), followed by 

T2 in coral reef area (39 individuals), and T l  in intertidal area nearest to the beach (two 

individuals). T3 has the highest diversity (four species) with the other two transects only 

recorded two species. T3 recorded the highest average (n=6) diversity index 

(0.93 7±0.336) followed by T 1 (0.167±0.236) and T2 (0.130±0.290). T3 has the highest 

average (n=6) evenness index (1.213±0.929), followed by T l  (0.333±0.471), and T2 

(0.130±0.290). Univariate ANOVA showed that high significant differences (P<0.001) in 

individual abundance, total species, diversity and evenness factors between transects. The 

highest sea cucumbers found in transects was during 3rd 
sampling session (12-2 p.m.) 

with 44 individuals, while the lowest was during 2
°d 

sampling session (10 a.m. -12p.m.)

with two individuals. 
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GAMAT DI PERAIRAN PULAU BIDONG: KAJIAN TERHADAP 

KEPELBAGAIAN SPESIS DAN KELIMP AHANNY A 

ABSTRAK 

Sebanyak sembilan spesis gamat telah direkodkan sepanjang tempoh kajian. Tiga spesis 

ditemui dalam transet, iaitu Holothuria (Halodeima) atra, Holothuria (Halodeima) 

edulis, dan Stichopus chloronotus. Spesimen lain telah dikenal pasti sebagai Actinopyga 

lecanora, Actinopyga miliaris, Bohadschia vitiensis, Cercodemas anceps, dan Stichopus 

vastus. Satu spesimen cuma dapat dikenal pasti sehingga genera Stichopus. Semua spesis 

telah dikenal pasti sebagai spesis gamat tropika Indo-Pasifik. Sebanyak 86 individu telah 

ditemui dalam transet, dimana T3 di kawasan berpasir mempunyai kelimpahan individu 

tertinggi (45 individu), diikuti oleh T2 di kawasan terumbu karang (39 individu), dan Tl 

di kawasan pasang-surut (dua individu). T3 mempunyai kepelbagaian tertinggi (empat 

spesis) dimana kedua-dua transet lain mencatatkan hanya dua spesis. T3 mencatatkan 

purata (n= 6) indeks kepelbagaian tertinggi (0.937±0.336) diikuti Tl (0.167±0.236) dan 

T2 (0.130 ±0.290). T3 mempunyai purata (n=6) indeks kesamaan tertinggi ( 1. 213±0.929), 

diikuti Tl (0.333±0.471), dan T2 (0.130±0.290). Ujian Univariate ANOVA menunjukkan 

perbezaan signifikan yang tinggi (P<0.001) terhadap kelimpahan individu, jumlah spesis, 

faktor kepelbagaian dan kesamaan antara transet. Bilangan tertinggi gamat dalam transet 

direkodkan pada sesi penyampelan ketiga (12-2 petang) sebanyak 44 individu, manakala 

bilangan terendah direkodkan pada sesi penyampelan kedua (10 pagi -12 tengah hari) 

sebanyak dua individu. 
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