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ABSTRACT
This study delved into exploring the diversity and population dynamics of

zooplankton inhabiting the waters adjacent to Sri Buat and Sembilang Islands,
Pahang, Peninsular Malaysia. Sampling was carried out from seven different stations
with three replicates at each of the designated station. Chlorophyll-a concentrations
from these waters ranged from 13.3ug/L to 16.0ug/L. This study successfully
identified a total of 67 zooplankton taxa with the Class Copepoda has the highest
percentage composition (90.60%) with 26 species identified, while echinoderm larvae
(14.45%) has the least percentage composition. A total of 26 copepod species were
identified, with Euterpina acutifrons (17.23%), Paracalanus aculeatus (17.14%),
Acrocalanus gibber (10.1%), Paracalanus parvus (9.49%), Oithona rigida (8.78%), and
Canthocalanus pauper (6.06%) dominating the study area. The range for the Shannon-
Wiener Diversity Index (H’) and Pielou's Evenness Index (J') was between H" = 2.441
and H =2.847, and ] = 0.3706 and 0.4103, respectively. In general, a significant surge
is noticed in the abundance of zooplankton groups, especially beyond the depth of 10
m. Abundances of the different groupings of zooplankton were also positively
correlated with Chlorophyll-a concentrations, which is consistent with many studies

that have taken place in the coastal waters of Peninsular Malaysia.
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1. INTRODUCTION

The twin islands of Sri Buat and Sembilang (Figure 1), together with the better known
Tioman Island were gazetted as Marine Protected Area (Pahang Marine Park) in
1994. Situated roughly 11 nautical miles east of Tanjung Gemok, Pahang, these two
islands collectively span 8.1 km? of low-lying terrain, comprising diverse marine
habitats. These habitats include a shallow drying reef channel that divides the
islands, patchy subtidal reefs alongside an extensive lagoon, as well as thriving
mangroves and seagrass meadows. To date, only one scientific study briefly
mentioning about the marine biodiversity for these twin islands is known.

However, many studies on zooplankton had been carried out in the neighbouring
waters of Pahang Marine Park such as; Othman and Azman, (2007), Gan et al., (2010),
Lim et al., (2010), Azman and Melvin, (2011), Lim et al., (2012), Azman and Othman,
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(2013), Chew et al., (2014), Chew et al., (2016); Lim et al., (2019), Tan and Azman, (2017), Tan and Azman, (2018), Tan et al., (2014),
Metillo et al., (2019) and Feirulsha and Rahim, (2020), for waters in the Sultan Iskandar Marine Park; and studies by Peralta and Yusoff,
(2015), and Shafie et al., (2023), for southern waters of Peninsular Malaysia. Basic biodiversity inventories to inform island conservation
priorities are still lacking for these twin islands. The objective of this study was to establish baseline information on zooplankton from
Sri Buat and Sembilang islands, to improve monitoring efforts and conservation management plans for the area.

. Mangrove
D Rocky shore

D Coral reef

2 KM -

Figure 1 Map of the study area and the location of sampling station.
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2. METHODOLOGY

Zooplankton samples were collected at 7 sampling stations from the waters of Sri Buat and Sembilang, Pahang (2°40'57.6"N
103°54'56.4"E) on 21 August 2023, (Figure 1). Three sample replicates were collected at each sampling station by vertical hauls through
the whole water column using a 140 um mesh plankton net near the sea surface. Immediately after sampling, specimens for
morphological examination were fixed in a 4% formalin-seawater solution. Temperature and salinity in the surface water were
measured using a multiparameter water quality meter (Aquaread water monitoring system — AP-2000). Water samples were also taken
to measure the Chlorophyll-ac concentrations in the laboratory. For detailed observations, specimens were photographed using an
OLYMPUS SZX9 microscope with attached Canon-M100 for imaging. All materials were lodged at the Universiti Kebangsaan Malaysia
Muzium Zoologi (UKMMZ), Malaysia.

3. RESULTS & DISCUSSION

The physico-chemicals parameters of the study area were presented in (Figure 2). The water temperature recorded a typical tropical
shallow water norms, thus it was ranged from 28.60 °C to 28.70 °C. Water temperature was found to be higher at four stations (ST1, ST2,
ST4 & ST7) and slightly lower at two stations (ST3, ST5 and ST6) possibly due to colder reef water influx from the drying reef channel
zone. During the sampling, pH values were on the alkaline side for all the stations and recorded the maximum value of 8.08 (5T6) and
the minimum reading of 7.85 at ST1. Salinity values in all stations were consistent; the range value for salinity was within the range of
30.30 — 30.31 PPT (Figure 2). Chlorophyll-a concentrations ranging from 13.3ug/L to 16.0ug/L (Figure 2). Chlorophyll-a concentrations
showed positive correlation with water depth. The highest values were recorded at ST1 (22.3 m) and ST2 (16.3 m) and the lowest at ST7
(5m). In accordance with the study done by Tan et al., (2002) that stated prolonged exposure to solar radiation may be the cause of low

levels of Chlorophyll-a due to pigment deterioration.
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Figure 2 Physico-chemical parameters of the study area.
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Figure 3 Faunal composition of zooplankton in the study area.

Four major groups of zooplankton were found in the study area, namely copepod (Figure 4), chaetognath (Figure 10), annelid
(Figure 6), and other crustacean larvae, (Figure 5), in addition to several other rare forms belonging to other meroplanktons (Figure 3,
7,8,9,11). Copepods were the dominant group of zooplankton representing 90.6%, this high percentage was also recorded in the
neighbouring waters by many authors, Rezai et al., (2004) in Straits of Malacca, Nakajima et al., (2005) in Tioman Island, Laily and
Azman, (2017) in Aur Island, and Shafie et al., (2023) in the Johor Straits. The copepod assemblage included 28 species. Euterpina spp.
was notably abundant across all stations, while Paracalanus spp. was also dominant but less prevalent overall.

There were six dominant copepod species in total for this study area; namely Euterpina acutifrons (17.23%), Paracalanus aculeatus
(17.14%), Acrocalanus gibber (10.1%), Paracalanus parvus (9.49%), Oithona rigida (8.78%), and Canthocalanus pauper (6.06%) dominating the
study area. Based on the results, the diversity index (H’) of Sri Buat and Sembilang falls to the moderate category ranging from 2.44 to
2.85 (Table 1). The moderate diversity observed is primarily influenced by environmental factors. The study area, characterised by a
habitat-rich environment, encompasses extensive intertidal reef areas, patchy subtidal reefs, a vast lagoon, as well as abundant

mangroves and seagrass meadows. These features render the area highly conducive to the abundance and diversity of zooplankton.

Table 1 Diversity index (H’) and evenness index (J') of zooplankton in the study area

Station No.of Taxa | Depth (m) | Chl-a (ug/L) | Evenness (J') | Shannon Index (H')
1 47 22.3 16.0 0.3488 2.797
2 42 16.3 15.0 0.4103 2.847
3 44 14.1 14.2 0.358 2.757
4 42 11.3 14.2 0.3076 2.559
5 41 114 13.5 0.3239 2.586
6 37 8.4 13.5 0.4061 2.710
7 32 5.0 13.3 0.3590 2.441
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Figure 4 Some commonly found copepods from the study area. (A) Calanoida, (B) Canthocalanus, (C) Candacia, (D) Paracalanus, (E)
Microsetella, (F) Clymnestra, (G) Sapphirina, (H) Calanopia, (I) Oithona, (J) Euterpina, (K) Parvocalanus, (L) Acartia, (M) Acrocalanus, (N)
Temora, (O) Oncaea, (P) Subeucalanus, (Q) Corycaeus
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A

Figure 5 Common Shrimp-like crustaceans and larvae found in the study area. (A) Anomuran zoea, (B) Luciferidae, (C) Juvenile

stomatopod, (D) Porcellanid, (E) Brachyuran zoea, (F) Mysid.
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Figure 6 Common polychaetes found in the study area. (A) Naididae, (B) Syllidae, (C) Polychaete larvae, (D) Naididae, (E) Vanadis spp
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Figure 7 Common chordates found in the study area. (A), (B), (D), (E), (F): Fish larvae representative of many species, (C) Fish egg
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Figure 8 Other common larvae found in the study area. (A) Ostracod, (B), (C): Polychaete larvae, (D), (E), (F): Bryozoan larvae
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Figure 9 Other common larvae found in the study area. (A) Creseis, (B) Cyprid larva, (C) Polychaete larva (D), (E): Bipinnaria larvae
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Figure 10 Other appendicularia, chaetognaths and cnidarian larvae found in the study area. (A), (C), (D): Chaetognatha, (B)
Oikopleurid appendicularian, (E) Siphonophore larva
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A B

Figure 11 Echinoderm and other gelatinous larvae found in the study area. (A) Echinoderm ophiuroid juvenile, (B), (C), (F):
Anthoathecata medusae, (D) Salp; Thalia, (E) Siphonophore
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4. CONCLUSION

The 67 zooplankton taxa recorded during the expeditious marine biodiversity assessment of Sri Buat and Sembilang waters highlights
the unique marine biodiversity of Pahang Marine Park. Based on the findings of this study, the interrelation between zooplankton
diversity and abiotic factors (Chlorophyll-a concentrations, salinity, depth) is important. Even though the abiotic characteristics found
in this study do not provide a compelling explanation for the zooplankton dispersion and abundance, enough data is still available to
determine which of the several potential biological and physical causes is responsible for them.

Environmental heterogeneity and spatial arrangement of islands such as Sri Buat and Sembilang, strongly influenced species
compositional patterns. Therefore, further study should be conducted to obtain more information and explanations followed by
statistical evidence on zooplankton diversity in these waters. With additional survey efforts, it is probable that additional unknown
species of zooplankton from these waters will be added to the national biodiversity record. Considering the unique habitat diversity of
the neighbouring Tioman Island, it is equally important to ensure diverse marine habitats of areas such as Sri Buat and Sembilang are

conserved.
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