


/;],"JC[\ 
. .., {.).., 

·-

Perpus . .:.Kaan 
Kolej Universiti Satns Dall T�i Malaysia (KUSTEM)

1100042425 

11i1illi1111 
1100042425 
A study of diversity and abudance of phytoplankton in 
Meagabang KUSTEM / Siti Aidah@Siti Hajar Abd. Hamed. 

PERPUSTAKAAN 

KOLEJ UNIVERSITI SAINS & TEKNOLOGI MALAYSIA 

. 

21030 KUALA TERENGGANU 

1 � 0004�4�b 

Lihat sebelah 

HAK Mlllt< 

PtRPUSTAAAAN KUSTEM 



Ko . . Perpustakaan leJ Un1versUi Sain-s 0&11 Te!uu>iogi Malaysia /KUSTEM)

A STUDY OF DIVERSITY AND ABUNDANCE OF PHYTOPLANKTON IN 

MENGABANG,KUSTEM 

By 

Siti Aidah @ Siti Hajar Abd. Hamad 

Reseach Report submitted in partial fulfillment of 
The requirements for the degree of 

Bachelor of Science (Marine Biology) 

Department of Marine Science 

Faculty of Science and Technology 

KOLEJ UNIVERSITI SAINS & TEKNOLOGI MALAYSIA 

2006 

1100042425



This project report should be cited as: 

Siti Aidah, A. H. 2006. A Study of Diversity and Abundance of phytoplankton in 
Mengabang, KUSTEM. Undergraduate thesis, Bachelor Science in Biology 
Marine, Faculty of Science and Technology, Kolej Universiti Sains dan Teknologi 
Malaysia, Terengganu. 

No part of this 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 retrieve 
system, transmitted, or otherwise copied for public or private use, without the written 
permission from the author and the supervisor of the project. 



A
JABATAN SAINS SAMUDERA 

FAKUL TI SAINS DAN TEKNOLOGI 

l(lJ5TEM 
KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 

PENGAKUAN DAN PENGESAHAN LAPORAN 

PROJEK PENYELIDIKAN I DAN II 

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk: A Study of
Diversity and Abundance of Phytoplankton in Mengabang, oleh Siti Aidah @ Siti Hajar
Abd. Hamed, No. Matrik, UK 7961 telah diperiksa dan semua pembetulan disarankan
telah dilakukan. Laporan ini dikemukakan kepada Jabatan Sains Samudera sebagai
memenuhi sebahagian daripada keperluan memperolehi Ijazah Saujana Sains (Biologi
Marin), Fakulti Sains dan Teknologi, Kolej Universiti Sains dan Teknologi Malaysia.

Disahkan oleh:

,n · A· a�.� .......... .. 

Penyelia Utama

Nama: 

Cop Rasmi:

· OR. SITI AISHAH AiDULLAH •
CHRISTINE A. OftOSCO 

P.,,sy•,.h 
· hNtan Sains Samutera

Fakulti Sains tan Tekn1logi Malaysia 
(KUSTEM) 

21030 Kuala Ter1n19anu. 

Tarikh: .. tµ/'f /��-····· 

II 



ACKNOWLEDGEMENTS 

Firstly, I would like to give all my thanks to Dr. Siti Aishah binti Abdullah because help 

and guide me to finish this project. Thanks for all your knowledge, advice and 

consideration while l'm doing this project. 

To Miss Fong Chuen Far, thank you a lot because helping me while I'm have 

problem to do my calculation and nutrient analysis especially nitrate analysis and to Chan 

Kian Weng who guide me while doing nutrient analysis. Also to Gan Ming Heng, thank 

you for all your help and advice. 

Thanks to Puan Kartini for helping me take picture and identify phytoplankton. 

All your advice and guide are deeply appreciated. Also thanks to all the laboratory 

assistants in Biodiversity & Oceanography Laboratory, for all your help. 

Thank you for my mother and all my family for all your support. To my lovely 

husband, Azraai bin Othman, who have always support, understanding and patient, thank 

you so much. Last but not least, to my housemates, thanks because always help and 

support me. 



TABLE OF CONTENTS 

TITTLE PAGE 

APPROVAL FORM 

ACKNOWLEDGEMENT 

TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF ABBREVIATIONS/ SYMBOLS 

LIST OF APPENDICES 

ABSTRACT 

ABSTRAK 

CHAPTERl 

1.0 Introduction 

CHAPTER2 

2.0 Literature review 

2.1 Phytoplankton 

2.1.1 Defination 

2.1.2 Classification 

2.1.3 Indentification 

2.2 Productivity of phytoplankton 

2.2.1 Photosynthesis 

IV 

PAGE 

ii 

iii 

iv 

viii 

ix 

xi 

xiii 

xviii 

xx 

5 

5 

5 

6 

6 

8 

8 



2.3 

2.4 

2.5 

CHAPTER3 

3.0 

3.1 

3.2 

3.3 

3.4 

3.5 

"°J . U . . . . Perpu, . . ,aan. i.J ltlVef9'ti �M (la,i T� Malayiia (KUSTEM)

2.2.2 Primary production 

Factors that affect phytoplankton production 

2.3 .1 The effect of nutrients on growth rate 

2.3.2 Physical controls of primary production 

Ecology of coastal lagoon 

2.4.1 Defination 

2.4.2 Types of lagoons 

2.4.3 Coastal lagoon primary production 

Other physical factors 

Methodology 

Sampling sites location 

Hydrological parameters 

Sampling technique 

3.3.1 Phytoplankton collection 

3.3.2 Preservation and storage 

3.3.3 Water sample collection for nutrient analysis 

Laboratory processing for phytoplankton samples 

3.4.1 Concentration of samples 

3.4.2 Identification and cell counting 

3.4.3 Calculation 

Nutrient Analysis 

V 

9 

10 

10 

11 

12 

12 

12 

13 

14 

15 

15 

17 

17 

17 

18 

18 

19 

19 

20 

21 

22 



3.5.1 Total ammonium analysis 22 

3.5.2 Nitrite analysis 24 

3.5.3 Nitrate analysis 26 

3.5.4 Phosphate analysis 29 

3.6 Data analysis 32 

CHAPTER4 

4.0 Result 33 

4.1 Hydrological parameter in Mengabang at low tide and 33 

high tide before monsoon season and within monsoon 
season 

4.2 Nutrient concentration in Mengabang at low tide and 34 

high tide before monsoon 

4.3 Nutrient concentration in Mengabang at low tide and 37 

high tide during monsoon season 

4.4 Phytoplankton genera at sampling stations in Mengabang 39 

at low tide and high tide before monsoon 

4.5 Phytoplankton genera at sampling stations in Mengabang 45 

during high tide and low tide within monsoon 

4.6 Percentage of the number phytoplankton according to 51 

groups in Mengabang at high tide and low tide before 
monsoon season 

4.7 Percentage of the number phytoplankton according to 53 

groups in Mengabang at high tide and low tide within 
monsoon season 

4.8 Phytoplankton abundance (No.IL) in Mengabang, 55 

KUSTEM at high tide and low tide before monsoon 

4.9 Phytoplankton abundance (No.IL) in Mengabang, 58 

KUSTEM during high tide and low tide during monsoon 

4.10 Index diversity of phytoplankton in Mengabang during 61 

low tide and high tide before monsoon 

Vl 



4.11 ndex diversity of phytoplankton in Mengabang during 63 
low tide and high tide within monsoon 

4.12 Index evenness of phytoplankton in Mengabang during 65 
high tide and low tide before monsoon 

4.13 Index evenness of phytoplankton in Mengabang during 67 
high tideand low tide within monsoon 

4.14 Relationship between nutrients concentration and index 72 

CHAPTERS 

5.0 

diversity of phytoplankton in Mengabang 

Discussion 74 

5.1 Hydrological parameter in Mengbang at low tide and high 74 
tide during before monsoon season and within monsoon season 

5.2 Nutrient concentration in Mengabang during low tide and 75 
high tide, before monsoon and during monsoon season 

5.3 Phytoplankton distribution and abundance in Mengabang 76 
during low tide and high tide, before monsoon and within 
monsoon season 

5.4 Diversity of phytoplankton in Mengabang during low tide 78 
and high tide, before monsoon and within monsoon season 

5.5 Evenness index of phytoplankton in Mengabang during 79 
low tide and high tide, before monsoon and within 

monsoon season 

5.6 Relationship between nutrient concentration and index 80 

diversity of phytoplankton at sampling stations in Mengabang 

CHAPTER6 

6.0 Conclusion 

REFERENCES 

APPENDIX 

CURRICULUM VITAE 

Vll 

81 

83 

245 



TABLE NO. 

3.1 

4.1 

4.2 

4.3 

4.4 

LIST OFT ABLES 

TITLE 

Location of the 5 sampling stations recorded using 

Global Position System (GPS) device during 

high tide and low tide. 

Shows hydrological parameter at station l to 
during hide tide and low tide before monsoon 

and within monsoon season. 

List of phytoplankton at sampling stations at 

high tide (HT) and low tide (LT) in Mengabang 

List of phytoplankton at sampling stations at 

high tide (HT) and low tide (LT) in Mengabang. 

Shows the rca lculatcd value for correlation between nutrient 

concentrations, which was ammonium, nitrate, nitrite, and 

ortho-phosphate versus index diversity of phytoplankton. 

Vlll 

PAGE 

16 

33 

39 

45 

72 



LIST OF FIGURES 

FIGURES NO. TITLE PAGE 

3 .1 The map shows waters area around KU STEM and the 16 

sampling stations in the study area for water sample collection. 

The arrow in the map shows the marine water flow from the 

South China Sea to sampling location in Mengabang. 

4.1 Nutrients concentration at sampling stations in Mengabang at 36 

low tide before monsoon season 

4.2 Nutrients concentration at sampling stations in Mengabang at 36 

high tide before monsoon season 

4.3 Nutrients concentration at sampling stations in Mengabang at 38 

low tide within monsoon season 

4.4 Nutrients concentration at sampling stations in Mengabang at 38 

high tide within monsoon season 

4.5 Percentage composition of phytoplankton according to group at 52 

sampling stations in Mengabang at high tide before monsoon 

4.6 Percentage composition of phytoplankton according to group at 52 

sampling stations in Mengabang at low tide before monsoon 

4.7 Percentage composition of phytoplankton according to group at 54 

sampling stations in Mengabang at high tide within monsoon 

4.8 Percentage composition of phytoplankton according to group at 54 

sampling stations in Mengabang at low tide within monsoon 

4.9 Phytoplankton abundance (No.IL) in Mengabang during low tide 56 

and high tide for 20 micron before monsoon 

4.10 Phytoplankton abundance (No.IL) in Mengabang during low tide 57 
and high tide for 40 micron before monsoon 

4.11 Phytoplankton abundance (No.IL) in Mengabang during low tide 57 
and high tide for 40 micron before monsoon 

4.12 Phytoplankton abundance (No.IL) in Mengabang during low tide 59 

and high tide for 20 micron within monsoon 

IX 



4.13 Phytoplankton abundance ( o./L) in Mengabang during low tide 60 
and high tide for 40 micron within monsoon 

4.14. Phytoplankton abundance (No.IL) in Mengabang during low tide 60 

and high tide for 60 micron within monsoon 

4.15 Diversity index of phytoplankton in Mengabang during high tide 62 

before monsoon 

4.16 Diversity index of phytoplankton in Mengabang during low tide 62 

before monsoon 

4.17 Diversity index of phytoplankton in Mengabang during high tide 64 

within monsoon 

4.18 Diversity index of phytoplankton in Mengabang during low tide 64 

within monsoon 

4.19 Evenness index in Mengabang during high tide before monsoon 66 

4.20 Evenness index in Mengabang during low tide before monsoon 66 

4.21 Evenness index in Mengabang during high tide within monsoon 68 

4.22 Evenness index in Mengabang during low tide within monsoon 68 

4.23 Selected photographs of phytoplankton genera at sampling stations 69 

in Mengabang before monsoon season 

4.24 Selected photographs of phytoplankton genera at sampling 70 
stations in Mengabang before monsoon season and within 
monsoon season 

X 



LIST OF ABBREVIATIONS/ SYMBOLS 

a 

H4CI 

( H4) 6M0102-1- 4H20 

( H4)2S0-1 

CuS04. 5H20 

C2HsOH 

g 

HCl 

< 

µ 

µg 

µM 

mL 

111111 

> 

No./ L 

No./mL 

ppm 

XI 

Alpha 

Ammonium chloride 

Ammonium molyblate solution 

Ammonium sulfate 

Carbonate ion 

Celcius 

Copper sulfate 

Ethanol 

Gram 

Hydrochloric acid 

Less than 

Micron 

Microgram 

Micro Mole 

milliliter 

millimeter 

more than 

-(1-naph tyl)-ethyl-enedi amine 

dihydrocloride 

Number per liter 

Number per millimeter 

Part per million 



ppt 

% 

C6H60 

K(SbO)C4H00c, 

KH2P04 

C6HsNa207 

NaOH 

Na 02 

a[Fe(C )s OJ. 2H20 

NH2.CuH4. S02. NH2 

SNH2S04 

H20 

XII 

Part per thousand 

Percent 

Phenol 

Potassium antimony! tartrate 

Potassium Dihydrogen Phosphate/ 

Potassium Phosphate Monobasic 

Sodium Citrate 

Sodium Hydroxide 

Sodium Nitrite 

Sodium nitropruside 

Sulfanilamide 

Sulfuric acid 

Water Molecule 



LIST OF APPENDICES 

APPENDIX NO. TITLE PAGE 

1 Number of phytoplankton per liter in 5 stations 86 
before monsoon season during high tide 

2 Number of phytoplankton per liter in 5 stations 99 
before monsoon season during low tide 

3 Number of phytoplankton per liter in 5 stations 106 
within monsoon season during high tide 

4 Number of phytoplankton per liter in 5 stations 112 

within monsoon season during low tide 

5 Calculation of species diversity index and evenness 119 

index in 5 sampling stations before monsoon 
during high tide 

6 Calculation of species diversity index and evenness 132 
index in 5 sampling stations before monsoon 

during low tide 

7 Calculation of species diversity index and evenness 140 

index in 5 sampling stations within monsoon 

during high tide 

8 Calculation of species diversity index and evenness 149 
index in 5 sampling stations within monsoon 
during low tide 

9 Standard curve for nutrient analyses 157 

10 Nutrient concentration 160 

11 Correlation test of ortho-phosphate concentration and 161 

phytoplankton diversity for 20 micron mesh size durjng 

high tide before monsoon season. 

12 Correlation test of nitrite concentration and phytoplankton 163 

diversity for 20 micron mesh size during high tide before 

monsoon season. 

Xlll 



13 Correlation test of nitrate concentration and phytoplankton 165 
diversity for 20 micron mesh size during high tide before 
monsoon season. 

14 Correlation test of ammonium concentration and 167 
phytoplankton diversity for 20 micron mesh size during 

high tide before monsoon season 

15 Correlation test of ortho-phosphate concentration and 169 
phytoplankton diversity for 40 micron mesh size during 
high tide before monsoon season. 

16 Correlation test of nitrite concentration and phytoplankton 171 
diversity for 40 micron mesh size during high tide before 

monsoon season. 

17 Correlation test of nitrate concentration and phytoplankton 173 

diversity for 40 micron mesh size during high tide before 
monsoon season. 

18 Correlation test of ammonium concentration and 175 
phytoplankton diversity for 40 micron mesh size during 

high tide before monsoon season. 

19 Correlation test of ortho-phosphate concentration and 177 

phytoplankton diversity for 60 micron mesh size during 

high tide before monsoon season. 

20 Correlation test of nitrite concentration and phytoplankton 179 
diversity for 60 micron mesh size during high tide before 
monsoon season. 

21 Correlation test of nitrate concentration and phytoplankton 181 
diversity for 60 micron mesh size during high tide before 

monsoon season. 

22 Correlation test of ammonium concentration and 183 

phytoplankton diversity for 60 micron mesh size during 

high tide before monsoon season. 

23 Correlation test of ortho-phosphate concentration and 185 

phytoplankton diversity for 20 micron mesh size during 

low tide before monsoon season 

XIV 



24 Correlation test of nitrite concentration and phytoplankton 187 
diversity for 20 micron mesh size during low tide before 
monsoon season. 

25 Correlation test of nitrate concentration and phytoplankton 189 
diversity for 20 micron mesh size during low tide before 
monsoon season. 

26 Correlation test of ammonium concentration and 191 
phytoplankton diversity for 20 micron mesh size during 
low tide before monsoon season. 

27 Correlation test of ortho-phosphate concentration and 193 
phytoplankton diversity for 40 micron mesh size during 
low tide before monsoon season. 

28 Correlation test of nitrite concentration and phytoplankton 195 
diversity for 40 micron mesh size during low tide before 
monsoon season. 

29 Correlation test of nitrate concentration and phytoplankton 197 
diversity for 40 micron mesh size during low tide before 
monsoon season. 

30 Correlation test of ammonium concentration and 199 
phytoplankton diversity for 40 micron mesh size during 
low tide before monsoon season. 

31 Correlation test of ortho-phosphate concentration and 201 
phytoplankton diversity for 60 micron mesh size during 
low tide before monsoon season 

32 Correlation test of nitrite concentration and phytoplankton 203 
diversity for 60 micron mesh size during low tide before 
monsoon season. 

33 Correlation test of nitrate concentration and phytoplankton 205 
diversity for 60 micron mesh size during low tide before 
monsoon season. 

34 Correlation test of ammonium concentration and 207 
phytoplankton diversity for 60 micron mesh size during 

low tide before monsoon season. 

xv 



35 Correlation test of nitrite concentration and phytoplankton 209 
diversity for 20 micron mesh size during high tide within 
monsoon season. 

36 Correlation test of nitrate concentration and phytoplankton 211 
diversity for 20 micron mesh size during high tide within 
monsoon season. 

37 Correlation test of ammonium concentration and 213 
phytoplankton diversity for 20 micron mesh size during 
high tide within monsoon season. 

38 Correlation test of nitrite concentration and phytoplankton 215 
diversity for 40 micron mesh size during high tide within 
monsoon season. 

39 Correlation test of nitrate concentration and phytoplankton 217 
diversity for 40 micron mesh size during high tide within 
monsoon season. 

40 Correlation test of ammonium concentration and 219 
phytoplankton diversity for 40 micron mesh size during 
high tide within monsoon season. 

41 Correlation test of nitrite concentration and phytoplankton 221 
diversity for 60 micron mesh size during high tide within 

monsoon season. 

42 Correlation test of nitrate concentration and phytoplankton 223 
diversity for 60 micron mesh size during high tide within 
monsoon season. 

43 Correlation test of ammonium concentration and 225 

phytoplankton diversity for 60 micron mesh size during 
high tide within monsoon season. 

44 Correlation test of nitrite concentration and phytoplankton 227 

diversity for 20 micron mesh size during low tide w.itl}in 
monsoon season. 

45 Correlation test of nitrate concentration and phytoplankton 229 

diversity for 20 micron mesh size during low tide within 

monsoon season. 

XVI 



46 Correlation test of ammonium concentration and 231 
phytoplankton diversity for 20 micron mesh size during 
low tide within monsoon season. 

47 Correlation test of nitrite concentration and phytoplankton 233 
diversity for 40 micron mesh size during low tide within 
monsoon season. 

48 Correlation test of nitrate concentration and phytoplankton 235 
diversity for 40 micron mesh size during low tide within 
monsoon season. 

49 Correlation test of ammonium concentration and 237 
phytoplankton diversity for 40 micron mesh size during 

low tide within monsoon season. 

50 Correlation test of nitrite concentration and phytoplankton 239 

diversity for 60 micron mesh size during low tide within 
monsoon season. 

51 Correlation test of nitrate concentration and phytoplankton 241 

diversity for 60 micron mesh size during low tide within 
monsoon season. 

52 Correlation test of ammonium concentration and 243 
phytoplankton diversity for 60 micron mesh size during 

low tide within monsoon season. 

XVll 



ABSTRACT 

Diversity and abundance of phytoplankton 111 Mengabang, KUSTEM was 

exanimated before monsoon season (September) and during monsoon season 

(November) in 2005. Water samples were collected at 5 stations along Mengabang 

and collected water was filtered serially through plankton nets of mesh size 60, 40 

and 20 µm and preserved in Lugol's solution. The preserved water samples were 

concentrated in IO mL sub samples and kept in glass bottles in the laboratory. 

Phytoplankton identiIIcation and cell counting was done using Lacky's Drop 

Method. Counts were expressed as number of cells per liter, diversity index and 

evenness index. utrient content of water (nitrite, nitrate, ortho-phosphate and 

ammonium) was also determined. Ammonium showed highest concentration in all 

sampling stations during both high and low tides before monsoon and within 

monsoon seasons, followed by nitrate, nitrite and ortho-phosphate. Before monsoon 

season, 36 genera of phytoplankton were found during high tide and 21 genera of 

phytoplankton during low tide. Average diversity index was 1.20 to 3.29 for 20µ, 

1.97 to 3.17 for 40µ and 1.68 to 3.26 for 60µ during high tide and 0.40 to 2.33 for 

20µ, 1.15 to 2.24 for 40µ and 0.41 to 2.97 for 60µ during low tide. Evenness index 

average was 0.40 to 0.74 for 20 micron, 0.32 to 0.73 for 40 micron and 0.51 to 0.74 

for 60 micron during high tide and 0.17 to 0.67 for 20 micron, 0.36 to 0.60 for 40 

micron and 0.15 to 0.80 !or 60 micron during low tide. During monsoon season, 22 

genera of phytoplankton were found during high tide and 21 genera of 

phytoplankton during low tide. Average diversity index was 0.48 to 1.79 for 20µ, 

0.20 to 1.42 for 40�t and 0.20 to 1.46 for 60µ during high tide and 0.32 to 1.44 for 
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20µ, 0.26 to 1.11 for 40µ and 0.28 to 1.18 for 60µ during low tide. Evenness average 

dropped during monsoon, which was 0.16 to 0.50 for 20 micron, 0.08 to 0.41 for 40 

micron and 0.07 to 0.39 for 60 micron during high tide and 0.02 to 0.41 for 20 

micron, 0.11 to 0.35 for 40 micron and 0.12 to 0.33 during low tide. From the 

statistical analysis, there was no correlation between nutrient concentration and 

index diversity for 20, 40 and 60 µm mesh size during high tide and low tide, before 

monsoon and within monsoon at sampling sites. 

XIX 



ABSTRAK 

Taburan dan kelimpahan fitoplankton di Mengabang, KUSTEM telah dikaji semasa 

sebelum musim tengkujuh (September) dan semasa musim tengkujuh (November) pada 

tahun 2005. Sampel air yang telah dikumpulkan bagi 5 stesen sepanjang Mengabang 

ditapis dengan jaring plankton yang bersiri 60, 40 dan 20µm dan diawet dengan 

menggunakan sebatian Lugo I. Sampel yang diawet kemudian dipekatkan sehingga 10 mL 

dan disimpan dalam botol kaca di dalam makmal. Pengenalpastian dan pengiraan sel 

fitoplankton dengan menggunakan kaedah "Lacky Drop Method". Pengiraan telah 

dijalankan bagi bilangan sel fitoplankton per liter, index diversiti, index kesamarataan. 

Analisa kandungan nutrien dalam sampel air (nitrit, nitrat, ortho-phosphat dan ammonia) 

turut dijalankan. Kandungan ammonia mencatatkan kandungan nutrien yang tinggi di 

semua stesen semasa air pasang dan air surut serta sebelum musim tengkujuh dan semasa 

mus1m tengkujuh, diikuti oleh kandungan nitrat, nitrit dan ortho-phosphat. Sebelum 

mus1m tengkujuh 36 genera fitoplankton dijumpai semasa air pasang dan 21 genera 

fitoplankton semasa air pasang. Purata bagi index diversiti adalah 1.20 hingga 3.29 bagi 

20µ, 1.97 hingga 3.17 bagi 40µ dan 1.68 to 3.26 bagi 60µ semasa air pasang dan 0.40 

hingga 2.33 bagi 20µ, 1.15 hingga 2.24 bagi 40µ dan 0.41 hingga 2.97 60µ semasa air 

surut. Purata index kesamarataan adalah 0.40 hingga 0.74 bagi 20µ, 0.32 hingga 0.73 

bagi 40µ, dan 0.51 hingga 0.74 bagi 60µ semasa air pasang dan 0.17 hingga 0.67 bagi 

20µ, 0.36 hingga 0.60 bagi 40µ, dan 0.15 hingga 0.80 bagi 60µ semasa air surut. Semasa 

musim tengkujuh, 22 genera fitoplankton dijumpai semasa air pasang dan 21 genera 

fitoplankton semasa air pasang. Pura ta bagi index diversiti adalah 0.48 hingga I. 79 bagi 
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20µ, 0.20 hingga 1.42 bagi 40µ dan 0.20 hingga 1.46 bagi 60µ semasa air pasang dan 

0.32 hingga 1.44 bagi 20µ, 0.26 hingga 1.11 bagi 40µ dan 0.28 hingga 1.18 60µ semasa 

air surut. Purata index kesamarataan menurun semasa musim tengkujuh,iaitu 0.16 hingga 

0.50 bagi 20µ, 0.08 hingga 0.41 bagi 40µ, dan 0.07 hingga 0.39 bagi 60µ semasa air 

pasang dan 0.02 hingga 0.41 bagi 20µ, 0.11 hingga 0.35 bagi 40µ, dan 0.12 hingga 0.33 

bagi 60µ semasa air surut. Daripada keputusan analisa statistik, didapati tiada hubungkait 

di antara kandungan nutrien dengan index diversiti fitoplankton semasa air pasang dan air 

surut mahupun sebelum musim tengkujuh dan semasa musim tengkujuh. 
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