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Abstract

Aim: To examine the standing stock of macrobenthos along a depth gradient at regional scales in the Sunda Shelf of Malaysian Economic Exclusive
Zone (EEZ).

Methodology: Macrobenthos was sampled with a Smith-Mclntyre grab at 19 stations on the continental shelf of the South-western South China Sea
(east coast of Peninsular Malaysia) within the EEZ and was carried out onboard MV SEAFDEC Ilin May/June 2016.

Results: The faunal composition, abundance, and
diversity of species, together with environmental
parameters were studied. A total of 10,232
individuals comprising 105 families were identified.
The dominant macrobenthic group was Mollusca
(55.25%), followed by Annelida (26.80%) and
Arthropoda (15.36%), while the Echinodermata and
Miscellaneous group recorded 1.13% and 1.43%
respectively. Based on Bray-Curtis species
similarities, five different sample groups (SGs) were
distinguished, which were located in different zones
and gradients of EEZ.

On board MV SEAFDEC I
May / June 2016

Interpretation: Variations in the macrobenthic
community is significantly associated with depth,
temperature, and salinity. Further research should
be conducted on other factors that contribute to the
diversity of macrobenthos along the east coast of

PeninsularMalaysia's EEZ. Shelf habitats are clearly distinctive on the basis of molluscs
Key words: Macrobenthos, Peninsular Malaysia, dominance. This characteristic however does not necessarily reflect
South China Sea, Sunda Shelf species richness based on environmental stabilization theory
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Introduction

Malaysia comprises two major landmasses, Peninsular
Malaysia and Sabah and Sarawak separated by 3 the Straits of
Malacca, the Sulu Sea, and the southwestern part of South China
Sea (Akhbar and Sohor, 2009; Mazlan et al., 2005). Exclusive
Economic Zone of the east coast Peninsular Malaysia is located
in the South China Sea, which is in the East Asian Ocean region
that categorized as high diversity marine ecosystem with
presence of Coral Triangle as the centre of tropical fauna and
contains almost 76% of worldwide species (Albelda et al., 2020;
Glasby et al., 2016; Hoeksema, 2007; Mazlan et al., 2005; Veron
et al., 2009). On 25th April 1980, Malaysia had declared the
Exclusive Economic Zone (EEZ) based on the ‘new map
Boundary Waters and continental shelf 1979’ (RMN, 2007). The
maritime jurisdiction in the area can be divided into territorial
waters of about 35,900 km? and EEZ waters of about 99,750 km’
(Ahmad et al., 2003). Within these ecosystems, different
organisms interact with each other, where large-sized organisms
dominate, but stabilized by the presence of small-sized
organisms as a primary producer such as benthos (Ambrose,
1984; Dunn and Hovel, 2020).

Benthic community characterisation of Malaysian waters
lacks in general, and off the east coast peninsular Malaysia in
particular. The EEZ water has many characteristic features in its
oceanography, although it is relatively flat with a maximum depth
of 80 m (Ahmad et al., 2003). Channelization of numerous rivers
and streams makes the coastal perimeter of east coast of
Peninsular Malaysia a unique biological habitat. These coastal
habitat show high marine biodiversity and are unique with regard
to flora and fauna of the Malaysian continental shelf. Benthic
community composition studies in Malaysia have reported high
biological productivity and rich biodiversity of this habitat that is
also an important component in the trophic dynamics (Ambrose,
1984; Wan-Loffi, 1995). Although they are small in size with
limited mobility, macrobenthos plays an important role as an
environmental indicator as they are more exposed to pollution
(Dean, 2008; Lipi et al, 2020; Yasin and Razak, 1999).
Macrobenthos provides rapid response to any physical and
chemical environmental change. Any fluctuations in quality and
quantity of macrobenthos diversity can act as a reference point for
water quality and this could impinge maritime countries that utilise
their marine resources (fishing) as national economic means
(Piamthipmanus 1999).

Materials and Methods

This study was conducted within the Exclusive Economic
Zone (EEZ) along the east coast Peninsular Malaysia. Sediment
samples were collected onboard MV SEAFDEC Il at 19 stations
at the depth range of 20-80 m on the Sunda shelf (Fig. 1).
Temperature and salinity data were collected witha YSI CTD Cast
Away and multi-parameter prob ‘ALEC AAQ-1183'.
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Fig. 1 : Sampling stations in the Exclusive Economic Zone of Peninsular
Malaysia

Macrobenthos samples were collected with Smith Mclntyre (0.05
m’). Samples were sieved with 1.0 mm and 0.5 mm mesh and
preserved in 10% formalin solution in seawater and transferred to
Universiti Kebangsaan Malaysia (UKM) laboratory for further
analysis. Macrobenthos were sorted and identified to the lowest
taxonomic level with the help of references (Barnard, 1961;
Barnard and Karaman, 1991; Dame, 2011; Fauchald, 1977).
Analysis of the population was carried out using Paleontological
Statistics (PAST 3.20) to calculate diversity indices. Similarities
between sampling stations were observed by using Bray-Curtis
clustering. At the same time, Spearman correlation tests were
performed to find the relationships between biotic and abiotic
factors.

Results and Discussion

A total of 10,232 macrobenthos individuals comprising
105 families were successfully identified. In the present study, the
diversity of macrobenthos was in the sequence of Mollusca
(55.25%), followed by Annelida (26.80%) and Arthropoda
(15.36%) while Echinodermata and Miscellaneous group
recorded 1.13% and 1.43%, respectively. The highest abundance
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Table 1: Environmental variables and diversity indices value

Station Depth (m) Temperature (°C) Salinity (ppt) Diversity (H’) Abundance (Dmg)
1 62.55 28.16 33.57 3.17£0.16 7.19+0.38
2 56.00 29.15 33.07 2.87+0.06 5.30+0.22
3 55.03 28.20 33.39 3.02+0.02 6.41+0.00
4 58.41 28.24 33.6 2.88+0.20 6.31+0.54
5 30.07 31.36 33.16 3.15£0.09 7.86+0.21
6 55.00 28.82 3343 2.97+0.02 7.07£0.87
7 57.11 26.30 33.77 3.09+0.10 7.08+£0.17
8 61.30 25.23 33.81 2.99+0.07 6.61+0.61
9 50.02 28.87 33.58 3.34+0.00 8.20+0.36
10 71.05 25.06 33.77 2.74+0.06 5.79+0.55
11 62.39 25.34 33.83 2.59+0.01 4.29+0.22
12 38.00 25.34 33.77 2.84+0.08 7.18+£1.15
13 67.97 23.92 34.08 2.10+0.34 7.22+0.14
14 43.43 25.37 33.83 3.17£0.01 7.75+0.28
15 21.03 29.02 33.36 3.23+0.02 7.07+0.68
16 68.11 23.76 341 1.41£0.14 3.78+0.24
17 46.63 25.26 33.83 3.34+0.09 8.75+0.13
18 33.95 28.91 3345 3.53+0.06 9.040.10
19 51.65 26.11 33.75 3.29+0.01 7.81£0.14

Fig. 2 : Some gastropod families collected at Peninsular Malaysian EEZ. (a) Turitellidae (b) Haminoeidae (c) Cypraeidae (d) Conidae (e) Muricidae (f)
Buccinidae sp.1 (g) Buccinidae sp.2 (h) Pyramidellidae (i) Turbinidae (j) Naticidae.

was observed at 34 m depth (9.04+0.10) and the lowest at 24 m
depth (3.78+0.24). Macrobenthos diversity was recorded highest
at station 18 (H’ =3.53+0.06) while, and station 16 had the lowest
value withH'=1.41£0.14 (Table 1).

Generally, in this study molluscs dominated the
macrobenthic population. A total of 16 mollusc families were
encountered, of which Gastropoda comprised 15 families and
Bivalvia 1 (Fig. 2). Of the 15 gastropod families, Buccinidae
(2,406 individuals) and Haminoeidae (1,059 individuals) were
dominant. On the other hand, bivalves (Solenidae) only recorded
7 individuals. The second highest class recorded was Polychaeta
(2,743 individuals), which consisted a total of 35 families. Among
sedentarian families, Capitellidae contributed the maximum (515
individuals), followed by Spionidae (392 ind) (Fig. 3). Among the

crustaceans, amphipods (19 families) constituted the largest
number (Fig. 4), followed by Decapods (9 families), Isopods (3
families) and Tanaids (3 families). Melitidae (802 ind) and
Ampeliscidae (174 ind) were the major families in Amphipoda.
Other important families among amphipods were Photidae,
Ischyroceridae, Dexaminidae, and Amphilocidae. Others were
sparsely represented, forming only less than 3% of the total
population composed of Echinoderms (Fig. 5), Sipuncula and
Platyhelminthes.

According to Rol et al. (2013), an ecosystem rich in
species diversity have high H' value and low species diversity with
low H’ value. In comparison with other studies from the adjacent
waters, Johor Strait, in particular, diversity index value in this
study was relatively low since Johor Strait is generally regarded
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Fig. 3 : Some annelid families collected at Peninsular Malaysian EEZ. (a)
Alciopidae (b) Amphinomidae (c) Arenicolidae (d) Pilargiidae (e)
Serpulidae (f) Capitellidae (g) Cirratulidae (h) Hesionidae (i) Cossuridae
() Eunicidae (k) Onuphidae (I) Dorvilleidae (m) Ampharetidae (n)
Chaetopteridae (0) Paraonidae (p) Glyceridae (q) Maldanidae (r)
Polynoidae (s) Lumbrinereidae (t) Phyllodocidae (u) Aspidobranchidae
(v) Terebellidae (w) Flabelligeridae (x) Gonianidae (y) Opheliidae (z)
Nepthyidae (aa) Nereidae (ab) Poecilochaetidae (ac) Spionidae (ad)
Scallebregmidae (ae) Orbinidae (af) Syllidae (ag) Oweniidae (ah)
Sternaspidae (ai) Sabellidae.

as multifaceted ecological areas due to the presence of estuaries
and mangrove swamps (Wan-Lotfi etal., 2013).

The results of this study showed that the shelf habitats
were distinctive on the basis of molluscs dominance. This
characteristic, however, does not necessarily reflect species
richness based on environmental stabilization theory because of
high domination at the sampling stations by Buccinidae and
Haminoeidae (Sanders, 1968). A study by Miloslavich et al.
(2013) stated that gastropod abundance in an area could be
described as a biodiversity hotspot or possibility of disturbances
in the food chain due to gastropod dominance in competition for

Fig. 4 : Some amphipods collected at Peninsular Malaysian EEZ. (a)
Photidae (b) Oedicerotidae (c) Phoxocephalidae (d) Ischyroceridae (e)
Urothoidae (f) Dexaminidae (g) Ischyroceridae (h) Melitidae (i
Cymadusa sp. (j) Ceradocus sp.1 (k) Cerodocus sp.2 (I) Melitidae (m
Amphilocidae (n) Urothoidae (o) Lysiannasidae (p) Podoceridae (q
Photidae (r) Elasmopus sp.1 (s) Dexaminidae (t) Oedicerotidae (u
Lilieborgidae (v) Melitidae (w) Elasmopus sp.2 (x) Amphilocidae (y
Cyprodidae (z) Lilieborgidae (aa) Podoceridae (ab) Lysiannasidae (ac
Elasmopus sp.3 (ad) Lilieborgidae (ae) Podoceridae (af) Amphilocidae.

)
)
)
)
)
)

food. Buccinidae is also dominant in the Arctic and Antarctic, while
Haminoeida has been often recorded in both temperate and
tropical regions at a shallow depth of less than 15 m but rarely in
deep-sea (Bouchet and Waren, 1986; Oskars et al., 2017; Too et
al., 2014; Zhang and Zhang, 2018). This can be explained by the
ocean currents during Southwest Monsoon that transport macro-
sized gastropod individuals from shallow to deeper sea
(Daryabor, 2014).

Another noticeable feature is the abundance of
crustaceans like Elasmopus from the family Melitidae. Melitid
amphipods have high genus diversity in tropical waters as well as
Ampelisca, which is tantamount as benthic amphipod and can be
found widely in Malaysian waters (Othman and Azman, 2007).
Abundance of amphipod also can be influenced by ocean
temperature due to heat flow (Lyubina et al., 2012) during the
Southwest Monsoon. The ocean currents are characterized by
the movement of hot water moving southward towards the east
coast region (Akhir, 2014).
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Fig. 5 : Some echinoderms collected at Peninsular Malaysian EEZ. (a) Amphiuridae (b) Juvenille Amphiuridae (c) Ophiacanthidae (d) Echinarachnidae
(e) Temnopleuridae.
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Fig. 6 : MDS configuration for stations on the basis of faunal density.

According to hypothesis of environmental stabilization by
Sanders (1968), stable habitat (with constant temperature,
salinity, dissolved oxygen) would likely stipulate high
diversity.However, there are several abiotic influences that
regulate the distribution and abundance of macrobenthic
community, such as depth, current flow and temperature
(Pearson, 1978). Based on Spearman’s correlation analysis,
depth, salinity, and temperature showed a significant value with
each other (p < 0.05) (Table 2), but depth was also correlated (p <
0.05) with macrobenthos assemblages (Table 3). Macrobenthos
distribution in tropical water is influenced by rainfall or monsoon,
which may reduce salinity (Alongi, 1990; Montague and Ley,
1993). However, Grassle (1989) stated that depth and distance
from shore highly affect the macrobenthos abundance as high
macrobenthos abundance usually at depth < 60 m also primary
production decreased with depth and phytoplankton is a major

Table 2 : Spearman correlation value between abiotic parameters (p-
value)

Depth(m) Temperature(°C)  Salinity (PSU)

Depth (m)
Temperature (°C) 0.0076
Salinity (PSU) 0.0366 0.0001

Table 3 : Spearman correlation between biotic and abiotic factors (p-
value)

Individual No. of Diversity

abundance families index
Depth (m) 0.1705 0.0488 0.0040
Temperature (°C)  0.2057 0.4448 0.0309
Salinity (PSU) 0.1404 0.9783 0.1238

contributor to detritus in benthic organisms (Burlakova et al.,
2018; Nyabakken, 2001).

Based on the MDS analysis, five different sample
groups were distinguished (Fig. 6). Sample groups were
categorized mainly on the basis of depth, salinity and
temperature. Among the nineteen stations SGs, SG1 and SG4
both consisted of only 1 station with depth less than 30 m and
located nearest to the shoreline. Clustered stations (SG1 and
SG4) recorded the lowest mean density of 7440 ind. m°. SG3
and SG5 consisted of six stations (Fig. 6) of intermediate depths
and having similar abiotic attributes with a mean density of
13100 ind. m®. SG2 was the largest, consisting of eleven
stations with a mean density of 10106 ind. m*. Extensive abiotic
attributes and relatively similar evenness index were the
characteristic features of this SG.
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Based on the findings of this study, the interrelation
between macrobenthos diversity and abiotic factors
(temperature, salinity, depth) is important. Although abiotic
attributes observed in this study do not provide a strong
explanation for the distribution and abundance of macrobenthos,
we believe that there is still sufficient information to conclude
which of the many possible physical and biological factors drives
them. Therefore, further study should be conducted to obtain
more information and explanations followed by statistical
evidence on macrobenthos diversity in EZZ of east coast
Peninsular Malaysia for economical and academical uses.
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