


··-

KOLEJ UNIVERSITI SAINS & TEKNOLOGI MALAYSIA 

(KUSTEM) 

,.. ,, ,-

No. Panggilan 

Tanda 
tan an 



Peroustakaan 

(0181 un1vers1t1 Sain, 9'1� Teknologl MOIOVIIO (KUSTlMI

1100028�62 
}/11 i"f('L 

1100028962 

Effects of salinity on growth and survival of seahorses: 
(hippocampus kuda) juveniles/ Norzila Ishak. 

PERPUSTAKAAN 

KOLEJ UNIVERSITI SAINS & TEKNOLOGI MALAYSIA 

21030 KUALA TERENGGANU 

-11000289�2 

Lihat sebelah 



,, Perousto1coanOle/ Un1vers1t1 Sa,ns Dan Tekno1og1 Ma1avs/a (KUSTH,11

EFFECTS OF SALINITY ON GROWTH AND SURVIVAL OF SEAHORSES; 
(Hippocampus kuda) JUVENILES. 

By 

NORZILA BINTI ISHAK 

Research Report submitted in partial fulfillment of the requirements for 
the degree of Bachelor of Science (Marine Biology) 

DEPARTMENT OF MARINE SCIENCE 

KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 
2004 



This project report should be cited as: 

Norzila I. 2004. Effects of Salinity on juvenile Seahorses (Hippocampus kuda). 
Undegraduate thesis, Bachelor of Science (Marine Biology), Faculty of Science 
and Technology, Kolej Universiti Sains dan Teknologi Malaysia, Terengganu 
Darul Iman. 64p. 

No part of this project 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 . 

... 

11000.28962 



t>eroustokoon 

··.0101 Univers1t1 Sams Dan Teknologl Malaysia (KUSTEM1

JABATAN SAINS SAMUDERA 

FAKULTI SAINS DAN TEKNOLOGI 

l<USTEM 

KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI 

MALAYSIA 

PENGAKUAN DAN PENGESAHAN LAPORAN 

PROJEK PENYELIDIKAN I DAN II 

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk : 

'Effects of Salinity On Growth and Survival of Seahorses; (Hippocampus kuda) Juveniles 

oleh Norz_ila binti Ishak, No. matrik UK5672 telah diperiksa dan semua pembetulan yang 

disarankan telah dilakukan. Laporan ini dikemukakan kepada Jabatan Sains Samudera 

sebagai memenuhi sebahagian daripada keperluan memperolehi ljazah Sarjana Muda 

Sains- Biologi Marin, Fakulti Sains dan Teknologi, Kolej Universiti Sains dan Teknologi 

Malaysia. 

Penyelia Utama 

Nama : Prof Madya Liew Hock Chark . 

. l. LIE'Y HOCK CffARK
Cop Rasm1 : , �akultt Sains dan Teknologi �leJ Uruversiti Sains clan Teknologi Mala ia. (KUSTEM) ys 

rengganu, MALAYSIA 

Ketua Jabatan �'!'ft""�'l"\"T'i'.��-­

Nama 

Cop Rasmi 

f Madya Dr. Kamaruzzaman Bin Yunus. 

ASStc. flftOF. If'. KAMA�UZZAMAN I. YUNUS 
HNi 

0e,artment tf Marine Science 
Faculty tf Science an4I Technfltly Malaysia 
Kolej Uniwersili Sains fan Tekntltgi Malaysia 

(KUSTEM) 
21030 Kuala Terengganu. 

Tarikh:. 

Tarikh: 



ACKNOWLEDGMENTS 

Alhamdulillah, for the wills and blessing of Allah SWT, I am able to finish my thesis. 

First and foremost my deepest appreciation goes to my family; my father, mother, sisters, 

brothers and my nephews for their never ending encouragement and full support. I would 

like t? take this opportunity to express my appreciation to my supervisor, Associated 

Prof. Liew Hock Chark for his useful advice throughout this study. My deepest gratitude 

goes to Mr. Choo Chee Kuang who always there for me for his guidance and patience 

during the period of the project. Thank you for sharing your knowledge on seahorses with 

me. I'm also grateful to the staff of PPTAP, Gelang Patah especially the marine hatchery 

department. I am indebted to all my housemates; Kak Fiza, Zia, Leen, Mira, Rini and 

Janet for always there for their shoulder to cry on during the hard times. My deepest 

thanks to my friends; Nani, Kak Rina, Ana, Nat, Farid, Dila, Rizal, Fathy, Arni, lzah and 

Pini for their undivided support. Thank you for all my coursemate for the sweet 

memories all this three years of studies and for all the people who had lend their hands 

throughout this project. Last but not least, for always sacrifice his time to help me 

through this project; I am grateful for having someone like you Nazrin Shahredza. Thank 

you for always there for me. 

May God bless you all. 

II 



TABLE OF CONTENTS 

ACKNOWLEDGEMENT 

TABLE OF CONTENTS 

LIST OFT ABLES 

LIST OF FIGURES 

LIST OF ABBREVIATIONS 

LIST OF APPENDICES 

ABSTRACT 

ABSTRAK 

CHAPTER 1 INTRODUCTION 

1.1 Introduction 

I .2 Objectives 

CHAPTER2 

2.1 Estuary 

2.2 Salinity 

LITERATURE REVIEW 

111 

Page 

II 

Ill 

YI 

VII 

VIII 

IX 

X 

XI 

4 

6 

7 



2.3 Salinity Effects on Growth 

2.4 Salinity Effects on Survivals 

2.5 Culturing of Seahorses 

2.6 Juvenile feeding 

CHAPTER3 METHODOLOGY 

3.1 

3.2 

3.3 

Rearing Parameter and salinity treatments 

Growth and Survivals 

Data Analysis 

CHAPTER4 RESULT 

4.1 Percentage survivals of juveniles 

4.2 Prob it Analysis of Seahorse Mortality 

4.3 Growth Assessment of Juveniles 

CHAPTERS DISCUSSION 

5.1 Effects of Salinity on Survivals 

5.2 Effects of Salinity on Growth 

IV 

8 

11 

12 

13 

14 

16 

18 

20 

27 

32 

38 

40 



CHAPTER6 

REFERENCES 

APPENDICES 

CONCLUSION 

V 

t'erousTokoon 

.r.01e1 Un1ve1s1tl Sams Dan Tek.no1og1 Ma1ay110 (KUS1H,ll 

42 

44 

47 



No of Table 

Table �.1 

Table 4.2 

Table 4.3 

Table 4.4 

LIST OF TABLES 

Data compilation of expected probit for Batch A 

Data compilation of expected probit for Batch B 

Data compilation of expected prob it for C 

Data compilation of expected prob it for Batch Table 

VI 

Page 

27 

28 

29 

30 



No of Figure 

Figure I. I 

Figure 3. I 

Figure 4. I 

Figure 4.2 

Figure 4.3 

Figure 4.4 

Figure 4.5 

Figure 4.6 

Figure 4.6 

Figure 4.8 

Figure 4.9 

Figure 5.0 

Figure 5.1 

Figure 5.2 

Figure 5.3 

Figure 5.4 

LIST OF FIGURES 

Page 

Line drawings of studied species; Hippocampus kuda 5 

Line drawings of measurement guidelines I 7 

Percentage of survival in Batch A over 30 days of experiment 20 

Percentage of survival in Batch B over 27 days of experiment 22 

Percentage of survival in Batch C over 24 days of experiment. 24 

Percentage of survival in Batch D over 6 days of experiment. 26 

Prob it of seahorse mortality for Batch A 27 

Probit of seahorse mortality for Batch B 28 

Probit of seahorse mortality for Batch C 29 

Prob it of seahorse mortality for Batch D 30 

Head length versus Standard length at 27 days in 24ppt and 30ppt. 3 I 

Trunk length versus Standard length at 27 days in 24 ppt and 30 ppt. 32 

Tail length versus Standard length at 27 days in 24 ppt and 30 ppt 33 

Juvenile from Batch A; 24ppt 34 

Juvenile from Batch B; 24ppt 34 

Juvenile from Batch B; 30ppt 35 

VII 



LIST OF ABBREVIATIONS 

% Percentage 

cc degree Celcius 

ppt part per thousand 

cm centimetre 

mm Milimetre 

um micrometre 

VIII 



LIST OF APPENDICES 

Appendix No. Page 

Appe11dix I Table of Percentage Survival in Batch A. 46 

Appendix 2 Table of Percentage Survival in Batch B 48 

Appendix 3 Table of Percentage Survival in Batch C 48 

Appendix 4 Table of Percentage Survival in Batch D 49 

Appendix 5 Probit analysis of Batch A. 49 

Appendix 6 Prob it analysis of Batch B 50 

Appendix 7 Prob it analysis of Batch C 53 

Appendix 8 Prob it analysis of Batch D 56 

Appendix 9 Table of Standard length measurement 60 

Appendix 10 Table of Head length measurement 60 

Appendix 11 Table of Trunk length measurement 61 

Appendix 12 Table of Tail length measurement 62 

IX 



ABSTRACT 

The aim of this study is to assess the suitable rearing salinity for seahorse juveniles. A 

total of 475 juveniles obtained from four different broodstock were used. All juveniles 

were allocated from the second day post-hatch to experimental tank of different salinity 

treatment of 21,24,27,30 and 33 ppt for a period of days. The obtained results show that 

the suitable salinity deemed for rearing juveniles H.kuda was 33 ppt, which produces 

67% survival rate. Salinities at 24 ppt, 27 ppt and 30 ppt can also be used in culturing 

H.kuda but it is with significantly lower survival rates. Growth varies for all juveniles at 

the average standard length of juveniles in 24 ppt were 25.11 mm ± 2.65 S.D, whereas 

those in 30 ppt was 33.23mm ± 3.89 S.D. During the first week of rearing, juveniles of 

seahorse-recorded mortality almost everyday, which explained their response to the 

rearing parameter. The survival of juvenile seahorses becomes stable on the second week 

for most of the batches where it shows that the juveniles are able to adapt to their salinity 

gradually. 
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ABSTRAK 

Objektif kajian ini adalah bagi memperolehi saliniti yang sesuai bagi penternakan juvenil 

kuda laut. Sebanyak 475 juvenil diperolehi dari empat induk yang berbeza telah 

digunakan. lanya telah diagihkan dari hari kedua dilahirkan dan telah dibahagikan kepada 

lima tahap kemasinan air yang berbeza iaitu 21, 24, 27, 30 dan 33 ppt bagi tempoh 

beberapa hari. Keputusan yang diperolehi telah menunjukkan saliniti sesuai bagi 

penternakan juvenil H.kuda ialah 33 ppt yang mencatatkan 67% hidup. Sementara 24 ppt, 

27 ppt dan 30 ppt boleh juga digunakan tetapi kadar hidupnya adalah rendah. 

Tumbesaran berbeza bagi setiap juvenil pada purata tumbesaran keseluruhannya ialah 

25.11 mm ± 2.65 sisihan piawai, manakala pada saliniti 30 ppt ialah 33.23mm ± 3.89 

sisihan piawai. Pada minggu pertama, boleh dikatakan setiap hari ianya mencatatkan 

kematian dan ini menunjukkan tindakbalasnya terhadap persekitaran. Juvenil yang hidup 

akan menjadi stabil dan kuat pada minggu kedua. Pada tempoh ini ianya telah mampu 

menyesuaikan diri secara beransur-ansur pada kemasinan persekitaran. 
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