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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in
fulfillment of the requirement for the degree of Master of Science

DISTRIBUTION AND DIVERSITY OF MACROBENTHOS COMMUNITY IN
THE SEAGRASS ECOSYSTEM OF MERAMBONG SHOAL, JOHOR,
MALAYSIA

By

KHAIRUN WAHEEDA AHMAD ISMAIL

January 2020

Chair : Nur Leena Wong Wai Sin, PhD
Faculty : Agriculture

Merambong Shoal seagrass bed is heavily impacted by reclamation activities
that has been ongoing since 2014. A monitoring survey was conducted to
monitor the diversity and distribution of macrobenthos community structure in
this seagrass bed along with its interaction with sediment and macrophytes
composition in relation to possible environmental disturbance or habitat
alteration caused by the reclamation activities. Three 200 m transects were laid
across the Merambong North Stations (MNS) while another two were placed in
the Merambong South Stations (MSS). Macrobenthos sediment samples were
collected bi-monthly from five transects on the seagrass bed using PVC hand
corer from December 2015 to June 2018. Macrophytes composition data was
also collected from December 2016 to June 2018 using the same transects.
Results showed that there was obvious decline in monthly mean density (6.6 —
14.6 ind per m?) and alteration in the composition of macrobenthos dominant
groups inhabiting the seagrass bed compared to other previous studies in the
same area. There was also spatial difference in where MNS was recorded to
have lower macrobenthos abundance (6.6 — 7.0 ind per m?) as in comparison to
MSS (10.6 — 14.6 ind per m2). As according to Bray-Curtis similarity analysis the
reclamation activities might also even created two distinctively different structure
of macrobenthos communities originated from one shoal. It was recorded that
there was significant difference (p<0.05) in silt percentage between different
transects where T1, T2 and T3 were found to have higher silt percentage (2.10%
- 3.01%) than T4 and T5 (0.96% - 1.12%) suggesting higher sedimentation in
this part of the shoal. The reclamation activities have also resulted in spatial
differentiation in macrophytes composition between different transects around
the seagrass bed. MNS was mainly dominated by opportunistic macroalgae Ulva
reticulata while MSS continued to contain higher abundance of seagrass cover.
It was recorded that there is significant correlation (p< 0.05) between abundance
of major macrobenthos groups abundance with sediment and macrophytes
composition. Signs of recovery in the seagrass ecosystem were observed after



the excavation of the sand causeway separating MNS and MSS, starting August
2017 onwards where seagrass was observed to recolonize MNS area directly
replacing the Ulva reticulata invasion. These results concluded that the
reclamation activities might have damaging effects on macrobenthos community
in Merambong Shoal which also significantly altered its community structure.
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Hamparan rumput laut di Beting Merambong sangat tinggi dipengaruhi oleh
aktiviti penambakan yang telah dijalankan di kawasan itu semenjak tahun 2014.
Satu tinjauan telah dijalankan untuk memantau variasi temporal dan spatial
struktur komuniti makrobentos ini di kawasan rumput laut serta interaksinya
dengan komposisi sedimen dan makrofit yang mungkin terjejas dengan
gangguan persekitaran atau perubahan habitat yang disebabkan oleh aktiviti
penambakan. Tiga transek berukuran 200 m dihamparkan di Stesen
Merambong Utara (MNS) manakala dua lagi di Stesen Merambong Selatan
(MSS). Pensampelan sedimen dan makrobentos diambil setiap dua bulan di
sepanjang setiap transek dengan menggunakan pengaut tangan yang diperbuat
daripada PVC dari Disember 2015 hingga Jun 2018. Data komposisi makrofit
juga direkodkan dari Disember 2016 hingga Jun 2018 dalam transek yang sama.
Keputusan menunjukkan terdapat penurunan ketara dalam kepadatan purata
bulanan makrobentos (6.6 — 14.6 ind per m?) dan perubahan dalam komposisi
kumpulan dominan makrobentos yang mendiami kawasan rumput laut
berbanding dengan kajian terdahulu di kawasan yang sama. Terdapat juga
perbezaan di mana MNS direkodkan mempunyai jumlah makrobentos yang
lebih rendah (6.6 — 7.0 ind per m2) berbanding dengan MSS (10.6 — 14.6 ind per
m?2). Menurut analisis persamaan Bray-Curtis, aktiviti penambakan tanah ini juga
didapati telah mewujudkan dua struktur komuniti makrobentos yang jelas
berbeza antara satu sama lain. Terdapat perbezaan yang ketara (p <0.05) dalam
peratusan sedimen antara transek di mana T1, T2 dan T3 didapati mempunyai
peratusan kelodak yang lebih tinggi (2.10% - 3.01%) berbanding T4 dan T5
(0.96% - 1.12%) yang berkemungkinan disebabkan oleh sedimentasi yang lebih
tinggi di bahagian ini. Kegiatan penambakan juga mengakibatkan pembezaan
komposisi makrofit antara transek yang berbeza di sekitar kawasan rumput laut.
MNS terutamanya didominasi oleh spesies macroalga Ulva reticulata manakala
MSS terus didominasi oleh rumput laut. Terdapat korelasi yang signifikan (p
<0.05) direkodkan antara kelimpahan kumpulan utama makrobentos dengan
komposisi sedimen dan makrofit. Tanda-tanda pemulihan dalam ekosistem



rumput laut dapat diperhatikan selepas pembuangan penambakan pasir di
antara MNS dan MSS bermula pada Ogos 2017 di mana rumput laut
diperhatikan mula pengkolonian semula kawasan MNS secara langsung
menggantikan Ulva reticulata di kawasan tersebut. Kajian ini dapat
menyimpulkan bahawa aktiviti penambakan tanah menyebabkan kesan yang
mampu merosakkan komuniti makrobentos di kawasan Beting Merambong dan
turut mengubah struktur komunitinya di kawasan itu.
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CHAPTER 1

INTRODUCTION

1.1 Background of study

Seagrasses are marine angiosperms with its own ecosystem which
comprised of the interaction between biotic and abiotic factors normally
found in coastal areas. The seagrass ecosystem functions as the coastal
nursery and habitat for variety associated marine fauna, participates in
nutrient cycling, stabilizing sediments, shoreline protection and
improving coastal water (Satumanatpan et al., 2011). Most importantly,
its significant role as shelter as well as food source to benthic
invertebrates and fishes has long been recognized (Stoner, 1980).

However, seagrass meadows have been declining due to natural
causes, direct human-derived physical disturbances as well as indirect
impacts such as global warming and sea level rise. Human-derived
direct physical impact such as land reclamation has been one of the
ultimate cause in the global declining of seagrass meadows majorly due
to deterioration water and sediment quality to support seagrass growth
(Duarte, 2002). These conditions may seriously affect the health of
marine environment and cause disturbances to biological groups such
as the alteration of macrobenthic community structure (Lu et al., 2002).

Land reclamation has always been practiced especially for maritime
countries such as Hong Kong and Singapore to enhance urban
development and infrastructure in the coastal areas to cope with the
current growing population (Ramly, 2008). The same situation is
extensively happening in Malaysia too, and a project is currently on
going particularly near the seagrass beds of Merambong Shoal which is
located on the western side of Straits of Johor.

1.2 Problem statement

In its geographical range, benthic community often exhibit distinct
pattern in distribution, which were evidence in both spatial and temporal
scale (Cob et al., 2014). This generally varies considerably according to
environmental conditions such as its surrounding sediment composition
(Gaudencio and Cabral, 2007). In seagrass ecosystem the physical
setting of seagrass is suggested to affect the diversity of the interactive
communities in that ecosystem which one of them consists of
macrobenthic community such as molluscs (Teh et al., 2014). Seagrass
ecosystem often requires adequate light penetration and optimum

1



sediment condition in order to grow, thus it is always affected by any
changes especially disturbances that alter their surrounding water and
sediment qualities. Anthropogenic activities such as land reclamation
and dredging are known to remove seagrass habitat not only directly but
also alter the surrounding biological, chemical and physical conditions
of the ecosystem (Duarte, 2002). The present ongoing reclamation
activities in the area of Merambong Shoal were suspected to change the
hydrology in the seagrass ecosystem and it was suggested that the
macrobenthos composition in the ecosystem will also be impacted by
these activities, thus directly alter the community structure of
macrobenthos in this ecosystem. The study aims to monitor the changes
in macrobenthic community in a two-year duration by investigating the
composition of associated macrobenthic fauna in the seagrass
ecosystem that is presently impacted by human pressure through an
ongoing land reclamation project.

1.3 Justification of study

The study on temporal and spatial changes for macrobenthos
community provides valuable information about the impact of
reclamation activities on the overall ecosystem health of seagrass in
Merambong Shoal. It provides baseline monitoring data in the area
during the reclamation period which is useful for future reference. The
results obtained will enhance better understanding on how biotic and
abiotic components affect each other in an ecosystem that is influenced
by ongoing reclamation activities, narrowing the perspective on the
macrobenthos community relationship with sediment composition and
macrophytes cover.

14 Objectives of the study

The objectives of this study are:

1) To determine the diversity and distribution of macrobenthos
community structure in the seagrass bed in response to land
reclamation activities

2) To determine the relationship between macrobenthic infauna
composition and sediment particle size

3) To determine the relationship between macrobenthic infauna
composition and seagrass percentage cover
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