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ABSTRACT Zooplankton diversity and abundance of the Malacca Straits’ waters were assessed in the 
SESMA I and II research cruises from 4-9 June 2004 and 23-28 November 2007 respectively. In SESMA 
I, samplings of zooplankton in the waters of Pulau (=island) Jarak, Pulau Sembilan and Pulau Perak, were 
carried out by oblique tows using 45-cm diameter bongo nets of 180 μm and 363 μm mesh size. From the 
bongo net catches, the estimated mean wet biomass (± SD, g m-3) of zooplankton at Pulau Jarak, Pulau 
Sembilan and Pulau Perak were respectively 0.49 ± 0.22, 0.45 ± 0.10 and 0.16 ± 0.10 for the fine net, and 0.14 
± 0.04, 0.14 ± 0.10 and 0.10 ± 0.01 for the coarse net.  For the same sites, the mean total zooplankton density 
(indiv. m-3), as estimated by the fine net, was 2 990 ± 1191, 14 242 ± 3441 and 1722 ± 460, respectively. 
For fish larvae, the mean density (indiv. 100 m-3) at these sites were 31.7 ± 6.7, 22.9 ± 16.5 and 26.3 ± 
2.9, respectively. The main taxa of zooplankton were Copepoda, Urochordata, Ostracoda, Polychaeta and 
Mollusca. Copepods were represented by 71 identified species from 24 families, which were dominated by 
the Paracalanidae, Oithonidae, Oncaeidae, Corycaeidae and Euterpinidae. Fish larvae were represented by 
24 identified families, the most abundant were from the Carangidae, Engraulidae, Gobiidae and Siganidae.  
However, the waters around the islands were not as rich in fish larvae (23 – 32 indiv. 100 m-3 ) as compared 
to the more open waters in the straits, where along a transect from Pulau Pangkor to Pulau Perak, the fish 
larval abundance sampled ranged from 38 – 274 indiv. 100 m-3. The light traps deployed in Pulau Jarak and 
Pulau Sembilan waters during SESMA II were not effective in sampling zooplankton due to swift water 
conditions during the study period.  In Pulau Jarak waters, the main zooplankton attracted to the light traps 
were copepods (46.9%), followed by isopods (12%), Lucifer (9.7%), Oikopleura (6.6%), fish larvae (2.3%) 
and other crustaceans (15.1%). In Pulau Sembilan waters, Acetes (54.2%) dominated, followed by copepods 
(20.8%), ostracods (5.5%) and other crustaceans (13%).  

ABSTRAK Taburan diversiti dan kelimpahan zooplankton di perairan Selat Melaka dikaji dalam 
penyelidikan perlayaran SESMA I dan II dari 4-9 Jun 2004 dan 23-28 November 2007 masing-masing. 
Dalam SESMA I, persampelan zooplankton di perairan Pulau Jarak, Pulau Sembilan dan Pulau Perak 
dilakukan secara serong dengan menggunakan sebuah pukat bongo yang bermulut 45 cm diameter, dengan 
mata jaring yang bersaiz 180 μm dan 363 μm. Dari tangkapan pukat bongo, anggaran min biomass basah 
(± SD, g m-3) zooplankton di Pulau Jarak, Pulau Sembilan dan Pulau Perak adalah masing-masing 0.49 ± 
0.22, 0.45 ± 0.10 dan 0.16 ± 0.10 bagi pukat halus, dan 0.14 ± 0.04, 0.14 ± 0.10 dan 0.10 ± 0.01 bagi pukat 
kasar.  Bagi tempat yang sama, purata densiti jumlah zooplankton (indiv. m-3) adalah 2 990 ± 1191, 14 242 
± 3441 dan 1722 ± 460 masing-masing. Purata densiti larva ikan adalah masing-masing 31.7 ± 6.7, 22.9 ± 
16.5 dan 26.3 ± 2.9 bagi tempat tersebut. Taxa zooplankton yang utama adalah Copepoda, Urochordata, 
Ostracoda, Polychaeta dan Mollusca. Copepoda diwakili oleh 71 spesies dari 42 famili, yang didominasi  
oleh Paracalanidae, Oithonidae, Oncaeidae, Corycaeidae dan Euterpinidae. Larva ikan diwakili oleh 24 
famili, dengan kelimpahan tertinggi daripada Carangidae, Engraulidae, Gobiidae dan Siganidae. Kelimpahan 
larva ikan di perairan pulau-pulau adalah lebih rendah (23 – 32 indiv. 100 m-3 ) jika dibandingkan dengan 
perairan terbuka sepanjang transek daripada Lumut ke Pulau Perak (38 – 274 indiv. 100 m-3). Perangkap 
cahaya yang digunakan di perairan Pulau Jarak dan Pulau Sembilan semasa SESMA II adalah tidak efektif 
bagi penyampelan zooplankton disebabkan oleh keadaan arus yang deras semasa pensampelan. Di perairan 
Pulau Jarak, zooplankton utama yang tertarik kepada perangkap cahaya adalah kopepod (46.9%), diikuti 
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oleh isopod (12%), Lucifer (9.7%), Oikopleura (6.6%), ikan larva (2.3%) dan krustasea lain (15.1%).  Di 
perairan Pulau Sembilan, Acetes (54.2%) mendominasi, diikuti oleh kopepod (20.8%), ostrakod (5.5%) and 
krustasea lain (13%).  
    
(zooplankton, copepod, fish larvae, Straits of Malacca)

INTRODUCTION

There are few studies on open-water zooplankton 
of the Malacca Straits. The handful that are known 
include those beginning in the early 90s, such as 
Cleve [1], followed by Sewell [2], Wickstead [3], 
Chong and Chua [4], Chua and Chong [5] and by  
more recent ones like Johan et al. [6], Rezai et al. 
[7], Rezai et al. [8] and Yoshida et al. [9]. All of these 
studies formed part of the organized oceanographic 
cruises conducted at that time, and serve to high-
light the point that open ocean studies in Malaysia 
are scarce due to the lack of sea-worthy and well-
equipped research vessels. However, such studies 
are gaining more attention now, not only for the 
rich treasure of scientific knowledge, but also in 
light of recent development and national concern 
such as the country’s Exclusive Economic Zone 
(EEZ) jurisdiction and resources, El Nino-Southern 
Oscillation (ENSO) and other climate change events, 

marine food security, trans-boundary migratory fish 
stocks and bio-prospecting potential.  

The study of zooplankton in particular has important 
applications in fisheries ecology since they are 
important components of marine food chains [10, 
11, 12, 13, 14]. The larvae of many economically-
important marine fish and invertebrate species 
constitute part of the zooplankton [15, 16]. Open-
water zooplankton are not only the favored food of 
adult oceanic species such as sardines, mackerels 
and baleen whales, but are also food for the larvae 
of many coastal and neritic species that spawn in off 
shore waters, e.g. anchovies, snappers, carangids and 
penaeid shrimps [14, 17, 18].

This study forms part of the first and second Scientific 
Expeditions to the Seas of Malaysia (SESMA I and 
SESMA II) to (the islands of) Pulau Jarak, Pulau 
Sembilan and Pulau Perak, held from 4-9 

Figure 1.  Map showing sampling stations during SESMA cruise, Straits of Malacca, from 4-9 June 2004.   Sampling stations,             
 1-4 at Pulau Jarak, 5-6 at Pulau Sembilan, and 12-14 at Pulau Perak, are exploded to show their relative positions.  
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June 2004 and 23-28 November 2007 respectively. 
The expedition studies had the objective of 
determining the species composition and abundance 
of zooplankton, particularly the copepods and fish 
larvae around these islands.  

MATERIALS AND METHODS

SESMA research cruises
The first SESMA ocean research cruise by MV 
Reef Challenger was carried out from 5-9 June 
2004 (SESMA I). The research cruise included the 
following stop-overs: Port Klang – Pulau Jarak – 
Pulau Sembilan – Pulau Pangkor – Pulau Perak – 
Pulau Pangkor – Port Klang (Figure 1). Plankton 
samplings were carried out at Pulau Jarak (Stations 
1-4), Pulau Sembilan (Stations 5-7), along an inshore-
offshore transect that included four stations from 
Pulau Pangkor towards Pulau Perak (Stations 8-11), 
and at Pulau Perak (Stations 12-14). Except the last 

transect station which was sampled during night time, 
all others were sampled during day (Table 1). The 
second SESMA cruise (SESMA II) was conducted 
by the Kaleepso in waters around Pulau Jarak and 
Pulau Sembilan from 23-28 November 2007. Only 
night samplings were carried out.

Field method
Plankton samplings during SESMA I were carried 
out using MARMAP Bongo Nets of 45-cm mouth 
diameter, and twin nets of 180 μm and 363 μm mesh 
sizes. Triplicate oblique tows to a depth of 30 m were 
carried out around the station, except in Pulau Jarak 
where 4 oblique tows were taken.  Each net was fitted 
with a calibrated flowmeter to estimate the amount 
of water filtered; tow duration varied between 3 – 
6 minutes each, with filtration volumes that ranged 
between 13 to 50 m3.(Table 1). Collected plankton 
samples were immediately preserved in 10% buffered 
formaldehyde until laboratory analysis.

Table 1. Location, towing time and filtration volume of zooplankton tows in SESMA 1 cruise, Straits of Malacca, 5-9 June 2004
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Location Date Station Position Time Mesh size 
(mm)

Towing 
Time

Volume (m3) 
filtered

Pulau Jarak 5-Jun-04

6-Jun-04

1

2

3

4

3o 58’ 26.6”
100o 06’ 39.1”
3o 58’ 10.7”

100o 06’ 21.6”
3o 58’ 57.8”

100o 05’ 44.6”
3o 58’ 58.5”

100o 05’ 33.8”

3:00 pm

3.30 pm

1.25 pm

363
180
363
180
363
180
363
180

4’ 30”

3’ 28”

4’ 15”

5’ 39”

32.2
30.8
33.1
25.5
50.0
45.6
37.3
25.3

Pulau Sembilan 7-Jun-04 5

6

7

4o 01’ 19.4”
100o 33’ 14.8”
4o 01’ 16.2”

100o 33’ 16.7”
4o 01’ 11.1”

100o 33’ 24.3”

9.55 am

10.08 am

10.20 am

363
180
363
180
363
180

3’ 02”

3’ 09”

3’ 27”

33.4
36.6
20.0
23.5
25.4
29.6

Straits of Malacca
Transect
(P. Pangkor to
P. Perak)

8-Jun-04 8

9

10

11

4o 08’ 27.8”
100o 36’ 8.8”
4o 39’ 37.4”
100o 14’ 28”
4o 48’ 19.15”
100o 03’ 52.5”
5o 19’ 28.8”
99o 23’ 53.3”

7.45 am

12.36 pm

3.26 pm

10.57 pm

363
180
363
180
363
180
363
180

4’ 09”

4’ 23”

4’ 08”

5’ 02”

34.3
34.2
15.4
33.7
28.5
22.9
13.2
33.1

Pulau Perak 9-Jun-04 12

13

14

5o 41’ 17.7”
98o 55’ 54.9”
5o 40’ 51.7”
98o 56’ 03.4”
5o 40’ 39.8”
98o 56’ 19.4”

9.30 am 363
180
363
180
363
180

3’ 53”

4’ 47”

4’ 08”

14.1
17.6
16.5
18.7
16.5
17.1
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During SESMA II, three light traps were used to 
collect nocturnally-active zooplankton in Pulau 
Sembilan waters. The Perspex-made light trap was 
rectangular in shape, 33.8 cm in length, 31.8 cm in 
width and 25.8 cm in height, with a 363 μm conical 
net and collecting bucket (Figure 2). LED white 
light emitted from a small torch light placed inside 
the light-trap was used to attract the zooplankton 
which entered it through the trap’s doorways. The 
light traps with their floats were deployed at a depth 
of 1 m below surface from the sides of the ship using 
a rope tether. They were set for 3 hourly periods 
from 2000 - 0600 hr. The trapped zooplankton 
were collected from its net bucket and preserved as 
described above.   

Laboratory Analysis
Sampled zooplankton was processed by first sieving 
the entire contents through a stacked array of four 

Endecott sieves of 500 μm, 250 μm, 125 μm and 
53 μm mesh size, under running tap water. Particles 
with sizes smaller than 53 μm were discarded. 
The zooplankton fractions were then separately 
transferred onto pre-weighed steel gauze and excess 
moisture was blotted dry before they were weighed 
together by analytical balance (g, four decimal 
places). Wet weight (g) of the zooplankton fraction 
was then estimated by subtraction. The zooplankton 
fractions were then resuspended in 85% alcohol in 
separate 100 ml plastic containers for subsequent 
examination. 

All fish larvae were completely sorted out from 
the plankton samples collected by the 363 μm net, 
identified and enumerated.  Other zooplankton from 
the 183 μm net were examined under a compound 
microscope after suitable splits (of between 2 to 8 
times) were made using a Folsom plankton splitter.  

Figure 2.  Diagram of light trap with plankton net as used in SESMA II. 
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Homogenous subsamples were then taken using a  
1 ml Stempel pipette and transferring its contents 
onto a 1 ml Sedgewick-Rafter cell. Zooplankton 
diversity and abundance of the transect samples were 
not enumerated and reported here. 

The fish larvae and other zooplankton were identified 
to the lowest possible taxa [19, 20, 21, 22, 23, 24, 25] 
and enumerated in term of density per unit volume; 
individual (indiv.) 100 m-3 for fish larvae and indiv.  
m-3 for the other zooplankton.

RESULTS AND DISCUSSION

Biomass and density
Estimated mean biomasses (±SD) of total zooplankton 
(g m-3) collected by the fine net (180 μm) in marine 
waters of Pulau Jarak, Pulau Sembilan and Pulau  
Perak were 0.49 ± 0.22, 0.45 ± 0.10 and 0.16 ± 0.10, 
respectively.  For the coarse net (363 μm), zooplankton 
biomasses were more consistent at respectively 0.14 
± 0.04, 0.14 ± 0.10 and 0.10 ± 0.01.   

Corresponding mean total density (indiv. m-3) 
excluding fish larvae for the above sites were 2990 
± 1191, 14242 ± 3441 and 1722 ± 460, respectively.  
The mean density (indiv.100 m-3) of larval fish for 
the same sites were 31.7 ± 6.7, 22.9 ± 16.5 and 26.3  
± 2.9, respectively.  

None of the biomass and density of zooplankton 
collected at Pulau Jarak, Pulau Sembilan and Pulau 
Perak had higher values than those collected from 
the first 3 transect or open-water stations between 
Pulau Pangkor and Pulau Perak (i.e. Stations 8-10), 
which ranged from 0.86 - 1.74 g m-3 for the fine net 
and 0.17 – 0.27 g m-3 for the coarse net (Table 2).  
Larval fish density was also highest along these 3 
transect stations, with densities of 195 – 274 indiv. 

100 m-3. Stations 8, 9 and 10 were located about 2, 35 
and 50 km due west of the mainland, with the latter 
two located off the Matang Mangrove Forest Reserve 
which is well known as an important nursery area for 
marine fishes [26]. The last station on the transect, 
Station 11, which was located 87 km due west of 
Penang Island, had very much poorer catches of fine 
net zooplankton (0.19 g m-3) including fish larvae (38 
indiv. 100 m-3).  

Zooplankton abundance in the Pulau Sembilan (25 
km offshore) waters was very high compared to the 
waters around Pulau Jarak (68 km offshore) and 
Pulau Perak (160 km offshore).  This was attributable 
to the high numbers of small copepodites and 
appendicularians.  Their abundance was likely related 
to the greener water observed here as compared to the 
much clearer water in Pulau Jarak and Pulau Perak. 
It has been reported that the riverine discharges from 
Perak River reach the Sembilan group of islands 
(Station 8) where there are coral reefs; degradation 
of the coral reefs [27] may be due to sedimentation as 
well as eutrophication of its waters as evidence from 
its greener water [28]. Similarly, plumes of riverine 
discharges from the Matang river estuaries in Perak 
do jet out into offshore waters in the vicinities of 
Stations 9 and 10, as indicated by satellite images 
(personal observation). Chlorophyll a concentrations 
are reported to be higher nearer to shore [28] which 
could explain the richer zooplankton found here in 
terms of abundance.  

Species diversity and composition
Zooplankton species diversity based on Shannon-
Wiener index, H’ was the highest in Pulau Perak 
(3.16), followed by Pulau Jarak (3.13) and Pulau 
Sembilan (3.04). Larval fish diversity (H’) was 
2.46 for Pulau Jarak, 1.85 for Pulau Sembilan and 
1.48 for Pulau Perak. There were more than 140

Table 2. Mean total biomass, density and diversity indices for zooplankton and fish larvae in the Straits of Malacca, SESMA I.
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Pulau Jarak Pulau Sembilan Pulau Perak Transect stations

Stn 1-4 Stn 5-7 Stn 12-14 Stn 8 Stn 9 Stn 10 Stn 11

Biomass (g m-3 ± SD) 180 μm
363 μm

0.491±0.2180
0.1392± 0.0408

0.445±0.0973
0.1414±0.0953

0.1564±0.0197
0.0998± 0.0053

1.083
0.1726

0.857
0.3455

1.7384
0.2656

0.1888
0.2674

Mean total density (±SD)

Zooplankton
(Indiv. m-3)
Fish larvae
(Indiv. m-3)

2990.1±1190.6

31.7±6.7

14242.4±344.1

22.9±16.5

1722.2±460.1

26.3±2.9

-

212.8

-

194.8

-

273.7

-

37.9

H’ (Shannon-Weiner index) Zooplankton
Fish larvae

3.13
2.46

3.04
1.85

3.16
1.48

-
1.69

-
2.05

-
2.20

-
1.33

J’ (Pielou’s index) Zooplankton
Fish larvae

0.72
0.87

0.67
0.89

0.74
0.92

-
0.74

-
0.94

-
0.88

-
0.96
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zooplankton taxa identified including larval 
(meroplankton) and adult forms.  

Copepoda
The holoplankton was dominated by copepods 
both in terms of species and numbers. Copepods 
dominated at all locations comprising 70% of the 
total zooplankton in Pulau Perak, 57% in Pulau  
Sembilan and 56% in Pulau Jarak.   

A total of 71 identified copepod species from 24 
families were recorded from both SESMA cruises.  
The identified species belonged to the Calanoida, 
44 species, 15 families; Cyclopoida, 22 species, 4 
families; Harpacticoida, 4 species, 4 families; and 
Monstrilloida, 1 species, 1 family (Table 3). In 
terms of abundance (indiv. m-3), calanoids were the 
most abundant copepod in Pulau Sembilan (63%) 
whereas cyclopoids were found to be higher than 
other copepods in more offshore waters at Pulau 
Jarak (50%) and Pulau Perak (59%). Harpacticoids 
comprised <12% of copepod abundance of the three 
island waters. 

In all island waters, copepods were generally 
dominated by smaller species (<0.5mm) such as 
Paracalanidae, Oithonidae, Oncaeidae, Corycaeidae 
and Euterpinidae (two examples given in Plate I, 
a-b). Similar families have also been reported to be 
abundant and important food source for larval fish 
elsewhere [18]. The Paracalanidae (particularly 
Parvocalanus crassirostris) and Oithonidae (Oithona 
attenuata, O. brevicornis) were very dominant in 
the Pulau Sembilan waters, with total numbers 
(excluding copepodites) that exceeded 1,000 indiv. 
m-3. Corycaeidae, dominated by Corycaeus andrewsi, 
were more abundant at Pulau Jarak and Pulau  
Sembilan, with total numbers close to 150 indiv. m-3.  
Pulau Perak waters had the least number of identified 
oithonid species (2). Oncaeidae (Oncaea clevei) 
were the most abundant in Pulau Perak waters (>300 
indiv. m-3). Euterpina acutifrons and Microsetella 
norvegica were the two most dominant harpacticoid 
species in Pulau Sembilan waters but Pulau Perak 
was dominated by a larger species, Macrosetella 
gracilis. The three harpacticoid species were almost 
equally abundant in Pulau Jarak (Table 3).   

Although light trap catches were poor in terms of 
abundance, due to the swift tidal currents, a total 
of 40 identified species of copepods were recorded, 
of which 7 species had not been recorded during 

SESMA I. These included the monstrilloid copepod, 
Cymbasoma bullatus, and the only representative of 
the Pseudodiaptomidae, Pseudodiaptomus bowmani. 
Copepods dominated the nocturnal zooplankton 
in Pulau Jarak with 46.9% composition. In Pulau  
Sembilan, the nocturnal copepod density constituted 
21%, being surpassed only by the unusual abundance 
of Acetes protozoea which indicates their reproductive 
season at the time of sampling.

The most recent and comprehensive copepod study 
in the Straits of Malacca is that by Rezai et al. [7] 
which is based on four cruises from 1998-2000.  
This study involved vertical tow samplings of 13-
96 m depth along the entire length of the straits (20 
stations) using 0.159 m2  NORPAC net of 140 μm 
mesh size. The study recorded a total of 117 copepod 
species from 25 families for the whole straits.  The 
present study which covered the middle one-third of 
the total straits area, recorded 1 family and 46 species 
fewer than the above study. In comparison to Rezai 
et al. [7]’s observations, the three families that were 
absent in the present study were Clausocalanidae, 
Macrochironidae and Arietellidae. However, the 
present study obtained two families not obtained 
by them, namely, Phaenidae and the Monstrilloida 
family, Monstrillidae. Species not recorded by 
them and probably new records were Pontella  
fera, Pontellopsis tenuicauda, Pseudodiaptomus 
bowmani, Phaena spinifera, Corycaeus pumilus, 
Oncaea similis and Cymbasoma bullatus.  Except 
for these exceptions, the dominant five families of 
Paracalanidae, Oithonidae, Oncaeidae, Corycaeidae 
and Euterpinidae are similar in both studies.  Also in 
agreement, is the relatively higher copepod abundance 
in the coastal waters as compared to offshore waters 
(> 60 km offshore).  

This study, in agreement with Rezai et al. [7] and 
Chong and Chua [4], found the common cyclopoid 
species to be Oithona plumifera, O. simplex and O. 
attenuata, but surprisingly did not encounter any 
Oithona nana, reported to be common by both. On 
the other hand, O. brevicornis was also found to be 
common in this study, but not so from their studies. 
Since we did not examine the transect samples, 
this could suggest that O. nana prefers more open 
offshore waters while O. brevicornis may prefer 
offshore island waters. Interestingly, the latter 
species was rare in the adjacent coastal waters of the 
Matang mangrove estuary where there is significant 
freshwater input [29]. 
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Other Crustaceans
Besides the Copepoda, the other maxillopodans 
comprised two common taxa, the Cirripedia and 
Ostracoda (Plate I, e) which were particularly more 
abundant (> 100 indiv. m-3) in the waters around 
Pulau Sembilan and Pulau Jarak.  

The Malacostraca were the next important 
zooplankton group found, and included in them 
were the holoplanktonic shrimps, Acetes and Lucifer 
spp. and isopods, and the larvae of penaeid and 
caridean shrimps, crabs, anomurans, thalassinids and 
stomatopods. The meroplanktonic crustacean larvae 
that mainly comprised shrimp nauplii and crab zoeae 
(Table 3) were found to be more abundant in Pulau  
Sembilan as compared to Pulau Jarak and Pulau  
Perak. This suggests that the area encompassing the 
Sembilan group of islands could serve as important 
breeding grounds for commercially-important shrimps 
and crabs.       

Additional crustacean taxa not reported in SESMA I 
but found in the light traps during SESMA II included 
the Amphipoda (Plate I, g), Cumacea, Isopoda (Plate 
I, c), porcellanid zoea and euphausiid larvae. The first 
two taxa comprise many known nocturnal species.  

Other Invertebrate Taxa
Included in the zooplankton were species that 
belonged to Cnidaria, Polychaeta, Chaetognatha, 
Mollusca, Echinodermata, Urochordata and 
Cephalochordata (see examples in Plate I, j-q). The 
larvae of polychaetes (>200 indiv. m-3), gastropods 
(>100 indiv. m-3) and bivalves (>200 indiv. m-3), and 
the ophiopluteus (> 300 indiv. m-3) were especially 
abundant around Pulau Sembilan. Night catches by 
light traps included additional representatives from 
the Bryozoa (Plate I, i), Ctenophora (Pleurobrachia 
sp.) and salps (Thalia spp.) (Plate I, r).

Fish Larvae   
Twenty-four families of larval fish were recorded 
from the entire cruise (Table 3). The number of taxa 
recorded from Pulau Jarak, Pulau Sembilan and Pulau 
Perak were 17, 8 and 8 families respectively. The 
most dominant taxa were Carangidae (Scomberoides, 
Decapterus and Caranx spp), Engraulidae, Siganidae 
and Gobiidae around the islands, while Gobiidae, 
Carangidae, Engraulidae and Sciaenidae were 
distinctly abundant in the open waters (Plate I, s-x). 
The relatively higher abundance of fish larvae in the 
open waters vis-à-vis the island waters is related  

to the spawning behavior of many marine fish 
species. The recruitment of mainly larvae and  
early juveniles into estuarine nursery areas from 
offshore is a common feature of the life cycle of 
many marine species [see 30 and 13]. Such is the 
case for the present study area which is located off 
the important nursery area of the Matang Mangrove 
Reserve [31], where it was found that many marine 
fish spawns offshore and migrated into the mangrove 
waters either at the post-flexion or early juvenile 
stage [32].  

CONCLUSIONS

Zooplankton biomass of island waters is lower than 
in the more open waters of the Straits of Malacca.  
However, in the open waters, zooplankton biomass 
significantly decreases in offshore waters.  More 
than 140 taxa of zooplankton were recorded from 
the middle region of the Straits of Malacca, which 
comprised of mainly Copepoda, Urochordata, 
Ostracoda, Polychaeta and Mollusca.  Copepods 
were dominated by the Paracalanidae, Oithonidae, 
Oncaeidae, Corycaeidae and Euterpinidae.  
Probably new records of copepods are Pontella  
fera, Pontellopsis tenuicauda, Pseudodiaptomus 
bowmani, Phaena spinifera, Corycaeus purnilus, 
Oncaea similis and Cymbasoma bullatus.  Fish larvae 
were represented by 24 identified families, the most 
abundant were from the Carangidae, Engraulidae, 
Gobiidae and Siganidae, with the highest numbers 
recorded in the open waters of not more than 60 km 
offshore, due west of the main fish nursery areas of 
the Matang mangrove. This feature is consistent with 
the observed abundance of zooplankton.  
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Plate I. 
a) Copepod, Euchaeta concinna
b) copepod, Labidocera acuta
c) isopod
d) sergestid protozoea
e) ostracod, Euconchoecia sp.
f) cladoceran
g) amphipod, Hyperiidae
h) sergestid shrimp, Lucifer penicillifer
i) Bryozoa larva
j) ophiupluteus larva
k) heteropod, Atlanta sp
l) anthomedusa

m) siphonophoran
n) chaetognath, Sagittidae
o) chaetognath, Sagittidae
p) appendicularian, Fritillaria sp.
q) errantia polychaete
r) salp, Thalia sp.
s) fish larva, Siganidae
t) fish larva, Gobiidae
u) fish larva, Cynoglossidae
v) fish larva, Bothidae
w) fish larva, Carangidae
x) fish larva, Scombridae

v)
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