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EXECUTIVE SUMMARY 
 

CORAL REEF AND FISHES 

The ocean, comprising over 90% of Earth's habitable space, is vital for global biodiversity, 
generating half of the world's oxygen and absorbing 26% of annual anthropogenic carbon 
dioxide emissions. Despite covering 70% of Earth's surface, coral reefs, known as the 
"rainforests of the sea," occupy less than 0.1% of the world's ocean but support 25% of 
its fish species. Coral reefs serve as essential habitats, providing shelter, breeding 
grounds, and protection for marine life while playing a crucial role in maintaining the 
health and functionality of the planet. The 2021 report from the Global Coral Reef 
Monitoring Network, compiled by Souter et al. (2021), based on nearly 2 million 
observations from 73 countries spanning 40 years (1978–2019), reveals a significant 
decline in global average coral cover from 32.5% to 28.8% between 2009 and 2018, 
representing a loss of 13.5% of the world's hard coral, equivalent to approximately 
11,700 km2. Similarly, global fish stocks have declined to 64.6% in 2019 from 90% in 
1974, primarily due to overfishing, leading to adverse effects on marine environments 
and jeopardizing the livelihoods of billions of people who rely on fish as a crucial protein 
source. Malaysia's coral reefs, spanning approximately 3,600 km2 in coastal waters, 
particularly in Sabah and Sarawak, as well as the eastern coast of Peninsular Malaysia, 
exhibit the highest diversity of coral species in Eastern Malaysia (>550 species) 
compared to Peninsular Malaysia (>360 species), with a 47.83% live coral cover reported 
in 2022, suggesting a potential positive impact from reduced tourism activities during the 
COVID-19 pandemic. From 1984 to 2022, studies on Malaysian coral reefs were initially 
low before 2000, gradually increasing with fluctuations, peaking at 17 publications in 
2016 covering various regions, and experiencing a temporary decline in the following two 
years before resuming an upward trend. Sabah recorded the highest number of studies 
carried out throughout the years (n=56; 25.81%), followed by Terengganu (n=42; 19.35%) 
and Pahang (n=31; 14.29%). Out of 227 publications, only 68 of them have reported lists 
of coral species at each study site. A total of 572 species of hard corals belonging to 25 
families were documented across Malaysian coastal waters, with Acroporidae being the 
most abundant family (27.48%), followed by Merulinidae (21.16%) and Fungiidae 
(9.71%). Flabellidae and Tubiporidae were recorded with the lowest abundance (0.06%). 
The family Acroporidae, comprising seven genera, with Acropora being the most 
abundant (57.16%) followed by Montipora (31.10%), was consistently present and 
prevalent across all study sites. While there has been extensive documentation on the 
composition of hard corals in Malaysia, reported occurrences of soft corals and 
octocorals have been very limited. To date, we have found only two publications 
providing a species list of soft corals in Malaysia, with Penang recording 3 species and 
Johor recording 6 species. From this study, 586 coral species were assessed for the IUCN 
Red List, with only 76 species categorized as Not Evaluated. Among them, 25 species 
were listed as Data Deficient (DD), 193 as Least Concern (LC), and 138 as Near 
Threatened (NT). It is alarming that 154 species are threatened, including 142 species 
classified as Vulnerable, 10 as Endangered, and 2 as Critically Endangered. Of the 52 
reviewed publications on Malaysian fishes, the earliest study by Ambak et al. (1986) 
focused on Lizard Fish growth characteristics, with publications initially scarce until a 

PREFACE 
 
It is with great pleasure that I present the Malaysia Marine 
Ecological Gap Assessment Project, a collaborative effort 
between the Department of Fisheries Malaysia, specifically 
through the Fisheries Conservation and Protection Division, 
and the Universiti Malaysia Terengganu. This initiative, 
enhanced by the valuable contributions of committed 
researchers from diverse local universities, underscores a 
shared dedication to deepening our comprehension of 
Malaysia's marine ecosystems and biodiversity. 
 
The primary objective of this project is to meticulously compile and analyze scientific information 
and data on marine ecosystems and biodiversity in Malaysian waters. We have endeavored to 
assimilate findings from diverse sources, including researchers from Higher Education 
Institutions, Research Institutes, NGOs, government agencies, and other stakeholders.  
 
Acknowledging the growing interest and exploration of marine studies and research at both 
global and national levels, the Department recognizes the crucial role of scientific information in 
improving the effectiveness of managing ocean resources. This endeavor aligns seamlessly with 
the global initiatives set forth by the United Nations through The United Nations Decade of Ocean 
Science for Sustainable Development (2021-2030). The shared commitment to generating global 
ocean science knowledge underscores the significance of collaboration among nations, 
presenting a golden opportunity for collective efforts toward sustainable ocean development. 
 
The comprehensive nature of this project is reflected in its successful compilation of marine field 
information spanning eight crucial categories: coral reefs, marine invertebrates, endangered 
marine species, marine ecological habitats and processes, marine plants, marine policy and 
legislation, GIS, and socio-economics. Beyond this invaluable compilation, our focus extends to 
the critical analysis of information gaps. This examination serves a dual purpose—providing 
essential insights into the marine landscape while guiding future research endeavors for the 
Department, academia, and other stakeholders.  
 
The ultimate aim of the Malaysia Marine Ecological Gap Assessment Project is to produce a 
comprehensive document that stands as a reference for various stakeholders involved in 
biodiversity resources and marine ecosystems in Malaysia. This document holds the potential to 
become a national reference, guiding efforts in biodiversity conservation and sustainable marine 
resource utilization. As we strive toward the shared goal of sustainable development, it is our 
hope that this document will serve as a cornerstone for informed decision-making, shaping the 
future of our nation's marine ecosystems. 
 
 
Dato’ Adnan bin Hussain 
Director General  
Department of Fisheries Malaysia 
2023 
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sources related to marine invertebrates (with the main focus on macrobenthos) were 
gathered and later screened according to the suitability of the present study. There was 
a total of 148 documents collected. The highest number of studies were recorded in 2014 
with a total of 14 publications, but in later years it was recorded a steady decrease until 
2022. Terengganu contributed to the highest percentage of marine invertebrate studies 
(n=37; 21.64%), followed by Johor (n=26; 15.20%). The dominance of Terengganu in 
terms of the most studied state is mainly contributed by a public university with a niche 
area focusing on fisheries and marine resources; both of which are related to marine 
invertebrates. The coastal water recorded the highest percentage of marine invertebrate 
studies (n= 38, 23.75%), followed by mangrove (n= 33, 20.63%). Taxonomically, 
Arthropoda recorded the highest percentage of abundance (n=25338; 43.22%), followed 
by Mollusca (n=17416; 29.70%) and Echinodermata (n= 8423; 14.37%). Findings from the 
present study showed that discrepancies of taxonomic levels across studies impaired 
the opportunity to directly compare data between habitats and areas. In relation to the 
potential Marine Protected Areas, the present study proposes Setiu Wetlands, 
Merchang, Punang-Sari, Merambong Shoal, Tanjung Adang Shoal and Pulau Gazumbo as 
the suitable candidates considering several factors including high diversity and the 
increase rate of human intervention. Finally, in order to precisely evaluate the status of 
marine invertebrates in Malaysia, it is recommended a holistic study to be carried out 
collaboratively to record the data at different areas, different types of habitats and on 
consistent taxonomic levels. This will provide a thorough information for a better 
management of the marine ecosystems. 

 

MARINE ENDANGERED SPECIES 

The focal marine endangered species (MES) in this report is the Dugong (Sirenians), 
marine mammals such as dolphin and whales (Cetaceans), sea turtles (Chelonians), 
sharks and rays (Chondrichthyans), and as well as giant clams (Tridacnidae). All these 
five genera are registered as either endangered or vulnerable under the IUCN Red List 
and listed as protected species under the Malaysian Department of Fisheries. Twenty-
nine marine mammal species, including Dugong, were confirmed to be straddling 
Malaysian. They face threats such as fish bycatch, diminishing fish stocks and habitats 
caused by pollution or illegal trawling, and behavioral disturbance by heavy tourism 
vessels, which may unsustainably reduce their numbers. Meanwhile, out of seven 
species of turtles identified globally, four have been found to nest and present in 
Malaysian waters. They are the green turtles (Chelonia mydas), leatherback turtles 
(Dermochelys coriacea), hawksbill turtles (Eretmochelys imbricate), and the olive ridleys 
(Lepidochelys olivacea). The threats to the sea turtle nationwide include traditional 
consumption and trading of eggs, accidental catch, irresponsible tourism, light 
pollution, and loss of nesting sites due to coastal development. Only the green turtles 
show a stable population throughout Malaysia, while other species, such as 
leatherbacks, hawksbills, and olive ridleys, have drastically declined in the last few 
decades. Sharks, as apex predators, are essential for maintaining marine ecosystem 
health. They contribute significantly to both fishing and tourism industries globally. 
Robust monitoring and research efforts, including advanced technologies like satellite 
tagging and genetic analysis, provide critical data for shark conservation. International 
collaboration is imperative because sharks are highly migratory, and addressing the 

slight increase in 1994, peaking in 2005, followed by a steady decline from 2009 to 2014. 
In terms of state, Terengganu recorded the most studies published (n=20; 28.57%), 
followed by Kedah (n=15; 21.43%) and Johor (n=8; 11.43%). The least studies were 
recorded in Selangor, Melaka and Kelantan (n=1; 1.43%). A total of 1065 fish species 
were documented in Malaysian waters across all 52 reviewed publications, comprising 
two classes: Actinopteri (1042 species; 97.84%) and Elasmobranchii (23 species; 
2.16%). The most prevalent group, Actinopteri, included 111 families, with the largest 
family being Pomacentridae with 110 species (10.56%), followed by Labridae with 87 
species (8.35%). Seven of the fishes are listed as IUCN Endangered species and one 
listed as Critically Endangered. There are several knowledge gaps identified in this study. 
First, there is an insufficient inventory of coral reefs at the species level, with many 
studies reporting family names instead of specific species, complicating the evaluation 
process for endemic, endangered, and ecologically resilient species. Second, there is a 
lack of continuous or long-term monitoring of benthic covers and changes in coral reef 
structures, emphasizing the importance of referencing videos and photos, particularly 
using quadrat and transect methods at tourist attraction sites, for effective long-term 
monitoring. Third, there is a scarcity of long-term data collection on crucial physical 
parameters of the waters, such as seawater temperature, turbidity, chlorophyll 
concentration, and nutrient levels, which are essential for a comprehensive 
understanding and management of these delicate ecosystems. Then, there is a scarcity 
of data or studies on the connectivity between coral reefs, both within Marine Protected 
Areas (MPAs) and among MPAs. Also, there is a significant gap in coral reef studies 
regarding the effects of the monsoon season on biological responses and survivability, 
as well as a lack of data on areas not designated as MPAs, including coastlines and 
fisheries intended areas. Lastly, there were fewer research and publications in well-
known areas such as Pulau Pangkor, Melaka, and Pulau Perak, which may be attributed 
to a shortage of taxonomists for fish and coral reefs. This investigation delineates several 
knowledge gaps within the field: an inadequacy in the species-level inventory of coral 
reefs, constrained long-term monitoring of benthic covers and coral structures, a paucity 
of sustained data concerning pivotal water parameters, an absence of insights into coral 
reef connectivity both intra- and inter-Marine Protected Areas, and a notable deficit in 
comprehending the repercussions of the monsoon season on coral ecosystems. 
Furthermore, there exists a shortage of scientific research and publications in renowned 
regions, potentially attributable to a scarcity of taxonomists specializing in the study of 
fish and coral reefs. 

 

MARINE INVERTEBRATES 

Marine invertebrate communities are highly diverse and mainly found in the soft-bottom 
substrates. They are vital as ecological indicators and are important elements in marine 
food web. Previous studies on marine invertebrates in Malaysia were mostly fragmented 
and scattered across agencies and research institutes. The present study will therefore 
bridge the gap of knowledge and will provide the scientific evidence of number and 
diversity of marine invertebrate fauna available in Malaysian waters. The outcomes of 
this research will also lead to the precise decision making by the policymakers including 
proposing new areas to gazetted as MPAs. This study is based on secondary data 
collected from published and unpublished of previous works, from various sources. All 
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management, emphasizing the need for strategic research planning and integrated 
ecological approaches to safeguard Malaysia's marine ecosystems in the face of 
evolving threats. The accompanying GIS maps offer a visual representation of the study's 
primary findings. 

 

MARINE PLANTS 

Marine plants, including microalgae, seaweed, seagrasses, and mangroves are a diverse 
and widespread group of photosynthetic organisms. They can be found in almost all 
aquatic environments, from marine to brackish and freshwater areas. Microalgae, 
seaweeds, seagrass and mangroves are essential components of coastal marine 
ecosystems and play a significant role as primary producers, providing food, habitat 
structure, breeding grounds, and shelter for many coastal organisms. The effects of 
human activities, such as beach grooming, coastal erosion, and sea-level rise on 
coastal, estuarine and open ocean habitats will influence the diversity, abundance and 
distribution of these marine plants. Biodiversity studies of tropical microalgae, 
seaweeds, seagrass and mangroves are currently gaining attention. However, more 
efforts are needed to understand its status. The previous data on the biodiversity of 
seaweeds in the Straits of Malacca was reported by Phang et al. (2008; 2005) on the 
marine algae of Pulau Jarak, Sembilan Group of Islands and Pulau Perak. As reported in 
2006, by Phang et al. (2006), the recorded marine algae in Malaysia comprise 381 taxa 
with 105 taxa from Chlorophyta, 186 taxa from Rhodophyta, 73 taxa from Phaeophyta 
and 17 taxa from Cyanophyta. However, based on a preliminary literature search, there 
are duration gaps and a lack of overall data and related information on the actual status 
of diversity and distribution of marine plants in Peninsular Malaysia, Sabah and Sarawak 
to date. Therefore, data collected from this desktop study, gather the latest data and 
related information on the diversity and distribution of marine plants in Malaysia. 
Microalgae, seaweeds, seagrass and mangroves are critical components of marine 
biodiversity and play vital roles in ecosystem function, yet many species are vulnerable 
to global environmental change and anthropogenic impacts. Understanding how such 
impacts have affected the diversity and distribution patterns of marine plants will 
facilitate predictions of how marine plants will respond to ongoing global environmental 
change, and thus inform management and conservation strategies. 

 

LAWS AND POLICIES 

Marine biodiversity comprises of enormous interlinked marine ecosystems, which 
establish an interconnecting web of marine living resources and their habitats. Marine 
and coastal ecosystems are sensitive to human activities, and conservation of marine 
and coastal biodiversity requires the protection of a wide range of environmental 
components. It has been widely recognized that links between science and coastal 
management could be strengthened by improving the capacity for decision-making by 
considering scientific data. There have been several issues raised in past studies on 
marine biodiversity, resources and health in Malaysian waters. Coral reefs and fisheries 
habitat have been under stress due to excessive human pressure through tourism 
activities despite strict enforcement of fishing rules in the marine protected areas, where 

illegal shark fin trade requires coordinated global efforts. Reducing the demand for shark 
products, raising awareness about sustainable practices, and advocating for 
comprehensive conservation policies are paramount steps in the conservation of 
sharks. This report aims to record, document, and analyze marine mammal and sea 
turtle information/data from previous studies in Malaysian waters to be translated into a 
comprehensive inventory report, including the production of geospatial maps of the 
distribution of marine endangered species. Information gaps and the need for further 
research will be analyzed on marine mammals and sea turtles to obtain additional 
information to ensure that they represent areas of interest to be protected more 
comprehensively. It is hoped that by the end of this study, the areas that have the 
potential to be protected as Marine Protected Areas (MPA) for marine mammals and sea 
turtles with the creation of maritime ecological corridors will be identified. 

 

MARINE HABITAT AND ECOLOGICAL PROCESSES 

Ecology, the science of understanding organism-environment relations, plays a pivotal 
role in marine ecosystem management. Essential ecological principles—such as 
species diversity, ecological processes, and habitat connectivity—are critical for 
effective marine spatial planning (MSP). This report delves into the ecological dynamics 
of Malaysian waters, aiming to identify knowledge gaps, prioritize critical habitats, and 
recommend future research directions. The oceans, vast and complex, harbor poorly 
understood ecosystems. Biological events, like spawning, are sensitive to environmental 
changes, and anthropogenic threats can disrupt ecosystems, making them susceptible 
to perturbations. This study focuses on ecological processes specific to marine 
ecosystems, anticipating ongoing changes in the coming decades. The objectives of this 
study are: 1) to identify data and information gaps in describing marine habitats and 
ecological processes in Malaysian waters; and 2) to highlight critical marine habitats and 
associated ecological processes for future research directions. A comprehensive review 
of 434 papers from 1981 to 2022 was conducted, encompassing habitat location, 
oceanography, threats, and more. The study covers all Malaysian states, including 
Labuan, with coordinates recorded based on available latitude and longitude or nearest 
spatial references. In general, marine ecological studies in Malaysia are divided into six 
indicators: biological community structure, population dynamics, threats and pollution, 
attributes of ecological processes, trophic dynamics, and seascape/connectivity 
studies. The majority of research falls under community structure, population dynamics, 
threats, and ecological attributes. Detailed ecological processes at different marine 
habitats have been listed in Table 1 of the report. In general, several recommendations 
have been suggested for future research, namely: 1) strategically plan future research to 
address diverse areas lacking in current understanding, preparing for increasing climate 
change threats; 2) prioritize studies on coastal and marine habitat profiles to 
comprehend essential ecological processes and optimize ecosystem functioning; 3) 
adopt an integrated ecological approach, utilizing scientific criteria to identify 
ecologically significant marine areas for protection; and 4) emphasize trophic dynamics 
studies to better understand food web dynamics, incorporating advanced techniques 
like fatty acid profiles and stable isotope analysis. This report provides a comprehensive 
overview of the state of marine habitat and ecological processes in Malaysian waters. 
The identified research gaps and recommendations guide proactive species and habitat 
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management, emphasizing the need for strategic research planning and integrated 
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changes, and anthropogenic threats can disrupt ecosystems, making them susceptible 
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study are: 1) to identify data and information gaps in describing marine habitats and 
ecological processes in Malaysian waters; and 2) to highlight critical marine habitats and 
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of 434 papers from 1981 to 2022 was conducted, encompassing habitat location, 
oceanography, threats, and more. The study covers all Malaysian states, including 
Labuan, with coordinates recorded based on available latitude and longitude or nearest 
spatial references. In general, marine ecological studies in Malaysia are divided into six 
indicators: biological community structure, population dynamics, threats and pollution, 
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studies. The majority of research falls under community structure, population dynamics, 
threats, and ecological attributes. Detailed ecological processes at different marine 
habitats have been listed in Table 1 of the report. In general, several recommendations 
have been suggested for future research, namely: 1) strategically plan future research to 
address diverse areas lacking in current understanding, preparing for increasing climate 
change threats; 2) prioritize studies on coastal and marine habitat profiles to 
comprehend essential ecological processes and optimize ecosystem functioning; 3) 
adopt an integrated ecological approach, utilizing scientific criteria to identify 
ecologically significant marine areas for protection; and 4) emphasize trophic dynamics 
studies to better understand food web dynamics, incorporating advanced techniques 
like fatty acid profiles and stable isotope analysis. This report provides a comprehensive 
overview of the state of marine habitat and ecological processes in Malaysian waters. 
The identified research gaps and recommendations guide proactive species and habitat 
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number, encompass an array of vital components. These layers encapsulate 
comprehensive insights into Coral Reefs, Fish populations, Marine Invertebrates, Marine 
Habitats, Total Abundance and Species count of Marine Invertebrates, Dominant 
Species, Red List species, methodological approaches, as well as Abundance and 
Percentage distribution of Marine Invertebrates. Additionally, the GIS layers expound 
upon the frequency and locations of Marine Organism sightings, with differentiating 
categories for sightings at Universiti Malaysia Terengganu (UMT) and beyond. 
Quantitative data on the number of individuals within both UMT and Non-UMT locations 
are detailed. The layers also delve into aspects of Marine Habitat and Ecological 
Processes, Ecological Field of Study, Species of Concern, Mangrove Habitats including 
coverage area, threats, and height parameters. Marine Seaweed, Microalgae, and 
Seagrass also find representation among these layers. The GIS layers collaboratively 
constitute an invaluable resource for researchers, policymakers, and stakeholders, 
furnishing a profound understanding of Malaysia's maritime domains. The GIS-driven 
approach aids in the synthesis of diverse data streams, fostering a holistic 
comprehension of marine environments and the biodiversity they harbor. 

 

SOCIAL AND ECONOMICS 

Coastal areas worldwide are dynamic ecosystems situated at the crossroads of 
terrestrial, marine, and freshwater systems. Roughly 2.4 billion people, constituting 40% 
of the global population, inhabit these coastal regions. Malaysia is no exception to this 
trend, as a Southeast Asian country where approximately 70 percent of its population 
resides in coastal zones. The majority of communities within Malaysia's coastal areas 
comprise fishermen and farmers who have called this region their permanent home for 
over 15 years. Throughout its history, Malaysia has harnessed its seas and oceans as 
sources of wealth, opportunity, and abundance. The nation boasts some of Southeast 
Asia's most significant marine resources and coral reefs. These marine and coastal 
ecosystems provide an array of services that benefit human populations, and the 
richness of marine resources has solidified Malaysia's reputation as a favoured tourist 
destination among international visitors and elevated the quality of life for local coastal 
communities. Therefore, this report assumes the role of a comprehensive Malaysian 
marine ecological gap assessment within the socio-economic scope. The survey data 
from 2010 uncovers significant demographic attributes: citizenship, ethnicity, gender, 
age, and education. The majority (89.8%) of the population are Malaysian citizens, while 
non-citizens account for 10.2%. Predominant ethnic groups are Malays and Bumiputera 
(70.6%), followed by Chinese (24.6%), Indians (4%), and others (0.8%). Gender 
distribution is nearly equal, with 51% male and 49% female. In 2010, 91% of Malaysian 
coastal and island residents held formal education backgrounds: 28% at primary level, 
48% at secondary level, and 15% at tertiary level. The remaining 9% had no formal 
education. Moreover, the 2010 survey on socio-economic activities reveals that Service 
Workers and Sales comprised the highest employment category (22%), followed by Craft 
and Related Trades Workers (12%), Elementary Occupation (11%), and Plant and 
Machine-operators and Assemblers (11%). 7% were classified under Unknown jobs. In 
terms of industries, Manufacturing led with 17.98%, followed by Wholesale and Retail 
Trade (Motor Vehicle and Motorcycles Repair) at 15.74%, and Agriculture, Forestry, and 
Fishing at 13.34%. Additionally, coastal and island communities engage in agro-tourism 

the human activities are regulated. The matter might worsen in unprotected marine areas 
where there are sensitive ecosystems or areas that haven identified as ecologically or 
biodiversity sensitive areas (EBSAs) but have yet to be designated as protected areas. 
Other than that, IUU Fishing undermines national and regional efforts to manage 
fisheries sustainably and to conserve marine biodiversity. IUU fishing activities have 
negative impacts on the sustainability of marine resources and caused fish stocks to 
decline. With very limited regional enforcement bodies and the absence of a regional 
multilateral agreement, IUU fishing is difficult to overcome and eventually will affect the 
global fish stocks and national economy. This study was carried out with two objectives 
namely: (i) to record, document, and analyze data on the policies and legislation related 
to marine biodiversity and other related data from previous studies in Malaysian waters, 
which are to be translated into a comprehensive inventory report; and (ii) to analyze the 
information gap and further research requirements to obtain additional information to 
ensure it represents the area of interest to be protected more thoroughly. The research 
approach adopted were content analysis on data collected on marine biodiversity-
related legislations, policies, action plans, regulations, and literatures collected from 
local, regional, and international database. The results from the research are divided into 
three main parts: (i) Protection of the marine environment and biodiversity; (ii) 
Addressing IUU Fishing; and (iii) Ecosystem-based management approach to protect our 
marine biodiversity. The gaps in the Malaysian marine environmental governance 
framework are subsequently identified where six gaps are highlighted i.e.: (i) The division 
of power in marine environmental protection; (ii) Sectorial and outdated domestic legal 
framework on marine environmental protection; (iii) Lack of spatial management 
consideration in marine protection efforts; (iv) Lack of local participation in MPAs 
management; (v) Failure to adopt and comply Ecotourism Guidelines; and (vi) Gaps in 
marine conservation in unprotected areas. This is followed by four recommendations 
namely: (i) Shifting to co-management in MPA designation and management; (ii) 
Adoption and implementation of Marine Spatial Planning; (iii) Strengthening MPAs and 
other islands management in line with Ecotourism Guidelines; and (iv) Mainstreaming 
food security in marine biodiversity conservation. This report concludes by reiterating the 
importance of abiding by the recommendations afore-mentioned in order to safeguard 
our marine biodiversity from further loss.  
 

 

GEOGRAPHIC INFORMATION SYSTEM (GIS) 

The utilization of Geographic Information System (GIS) within the framework of the 
"Projek Pengumpulan Data/Maklumat Ekosistem Dan Biodiversiti Marin Di Perairan 
Malaysia" project has yielded significant advancements in data acquisition, synthesis, 
and representation. This comprehensive endeavor, designed to enhance our 
comprehension of marine ecosystems and biodiversity, has successfully integrated a 
multitude of GIS layers spanning various categories. The project's foundational Basemap 
layers consist of essential cartographic elements including Bathymetry, Shoreline 
demarcations, Malaysia's Exclusive Economic Zone (EEZ), Peninsular Malaysia and 
Labuan Landuse data, and delineations of Coastal zone limits both on land and sea. 
These Basemap layers provide the spatial context necessary for more intricate analyses. 
Furthermore, the project's Marine Ecosystem and Biodiversity layers, totaling 28 in 
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activities, including restaurants (Medan Ikan Bakar), accommodation (chalets), and 
Sportfishing. Moreover, derived from desktop literature surveys, demographic data from 
61 selected papers predominantly highlight communities aged 15 to 70 as respondents 
for surveys, discussions, and interviews. Additionally, a significant portion of papers 
included children as respondents. Most of these articles concentrate on health, coastal 
hazards, and social and economic aspects. Besides, the desktop literature surveys 
yielded a total of 108 articles on the social and economic activities of coastal and island 
communities in Malaysia. An analysis of these articles reveals that the socioeconomic 
activities of most coastal communities center around marine sectors, such as tourism, 
fishing, agriculture, and manufacturing, which constitute their primary sources of 
monthly income. Nonetheless, the desktop literature survey yielded 26 articles 
dedicated to the economic evaluation of marine biodiversity resources. It is worth noting 
that the majority of these papers predominantly concentrate on assessing the economic 
value of mainland socio-economic resources in comparison to the evaluation of marine 
resources. Section 5 addresses the gaps identified in existing literature by compiling the 
viewpoints of various authors. These gaps have been categorized into three main areas: 
humankind, the economy, and the environment. Within the humankind category, three 
distinct subtopics have been identified: lifestyle, skills and knowledge, and health or 
disease, each of which is frequently discussed by authors. Under the economy category, 
arguments revolve around subtopics such as socioeconomics, tourism, fisheries, and 
telecommunications. Within the environmental realm, literature commonly focuses on 
ecosystem, climate change, coastal hazards, waste management, water, and sewage 
issues. The analysis has yielded three overarching themes and six corresponding sub-
themes for this comprehensive discourse. The first theme is "Impacts," under which we 
delve into the effects on economic, community, environmental, and health aspects 
within coastal and island areas. This comprehensive examination provides a holistic 
understanding of the repercussions of various factors on these vital dimensions. The 
second theme  
"Awareness/Knowledge/Experience/Conservation/Enforcement/Programs/Approach," 
encompasses a multifaceted approach. It involves a comprehensive exploration of the 
actions taken by stakeholders, government agencies, and non-governmental 
organizations to safeguard the well-being of coastal communities. This includes 
preventative measures to address health, economic, community, and environmental 
concerns, thereby ensuring the safety and resilience of coastal areas. Lastly, the theme 
"Social Problems among Coastal Communities" focuses on the common social issues 
frequently encountered by coastal communities. By addressing these challenges, we 
gain insights into the various dynamics that shape the lives of these communities. 
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INTRODUCTION 
 

Azlan Mohd Noor, Mohd Effendy Abd Wahid, Izarenah Md Repin, Rumeaida Mat Piah 
 
Marine ecosystems, defined as major units of ecological function in the marine 
environment, comprises of the communities of organisms and their physical, chemical, 
and geological environment (Grassle, 2013), is an important ecosystem, provide various 
services to the communities in the world. Seas surrounding Malaysia is one of the largest 
continental shelf areas in the world contain very productive and diverse habitat (Mazlan 
et al., 2005).  
 
Threat to biodiversity are varies but most significant are habitat modification and 
destruction and overharvest of the resources.  Mazlan et al., (2005) emphasize that 
Malaysia’s seas should be the center for marine biological research and data collection. 
Currently, the complete information on the biological diversity, marine ecology, socio-
economics and management and policies are still lacking and decentralized.  The 
Department of Fisheries, Malaysia took a significant effort in providing and presenting the 
information on biological diversity, marine ecology, socio-economics and marine related 
management and policies. Hence, this project was conducted. This project aims to 
provide vast information on marine ecosystem and biodiversity of Malaysian waters. 
Specifically, the objectives of the projects are:  

i. To record, documented and analysis of the information and relevant data on 
biological diversity, marine ecology, socio-economic and management in terms 
of laws and policy based on previous studies that have been conducted.  

ii. This project also aims to carry out gap analysis and identify more information 
needed in order to further identify the possible area that can be potentially 
protected as Marine Protected Area.  
 

FOCUS GROUP MEMBERS 
To achieve the objectives of the project, eight Focus Group (FG) were created which 
covers all important aspects of marine ecosystem as in Figure 1. Each Focus Group 
comprised of the representative from the Department of Fisheries, Malaysia and 
Universiti Malaysia Terengganu.  Members of each Focus Group as in Table 1. 

 
Figure 1. Eight Focus Group 
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Sportfishing. Moreover, derived from desktop literature surveys, demographic data from 
61 selected papers predominantly highlight communities aged 15 to 70 as respondents 
for surveys, discussions, and interviews. Additionally, a significant portion of papers 
included children as respondents. Most of these articles concentrate on health, coastal 
hazards, and social and economic aspects. Besides, the desktop literature surveys 
yielded a total of 108 articles on the social and economic activities of coastal and island 
communities in Malaysia. An analysis of these articles reveals that the socioeconomic 
activities of most coastal communities center around marine sectors, such as tourism, 
fishing, agriculture, and manufacturing, which constitute their primary sources of 
monthly income. Nonetheless, the desktop literature survey yielded 26 articles 
dedicated to the economic evaluation of marine biodiversity resources. It is worth noting 
that the majority of these papers predominantly concentrate on assessing the economic 
value of mainland socio-economic resources in comparison to the evaluation of marine 
resources. Section 5 addresses the gaps identified in existing literature by compiling the 
viewpoints of various authors. These gaps have been categorized into three main areas: 
humankind, the economy, and the environment. Within the humankind category, three 
distinct subtopics have been identified: lifestyle, skills and knowledge, and health or 
disease, each of which is frequently discussed by authors. Under the economy category, 
arguments revolve around subtopics such as socioeconomics, tourism, fisheries, and 
telecommunications. Within the environmental realm, literature commonly focuses on 
ecosystem, climate change, coastal hazards, waste management, water, and sewage 
issues. The analysis has yielded three overarching themes and six corresponding sub-
themes for this comprehensive discourse. The first theme is "Impacts," under which we 
delve into the effects on economic, community, environmental, and health aspects 
within coastal and island areas. This comprehensive examination provides a holistic 
understanding of the repercussions of various factors on these vital dimensions. The 
second theme  
"Awareness/Knowledge/Experience/Conservation/Enforcement/Programs/Approach," 
encompasses a multifaceted approach. It involves a comprehensive exploration of the 
actions taken by stakeholders, government agencies, and non-governmental 
organizations to safeguard the well-being of coastal communities. This includes 
preventative measures to address health, economic, community, and environmental 
concerns, thereby ensuring the safety and resilience of coastal areas. Lastly, the theme 
"Social Problems among Coastal Communities" focuses on the common social issues 
frequently encountered by coastal communities. By addressing these challenges, we 
gain insights into the various dynamics that shape the lives of these communities. 
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Table 1. Members of each focus group  
 

Focus Group 1: Coral Reef 
1. Assoc. Prof. Dr. Tan Chun Hong (UMT) 
2. Mr. Yusri Yusuf (UMT) 
3. Mr. Zaidnuddin Ilias (FRI) 
4. Mr. Md Nizam Ismail (FRI) 
5. Mr. Muhammad Faisal Abdul Rahman (UMT) 
6. Ms. Puteri Nur Adila Megat Yusop (UMT) 

Focus Group 2: Marine Invertebrates 
1. Dr. Wan Mohd Rauhan Wan Hussin (UMT)  
2. Assoc. Prof. Dr Mohd Hanafi Idris (UMT) 
3. Dr. Che Zulkifli Che Ismail (DOF) 
4. Ms. Nur Fazne Ibrahim (UMT) 
5. Ms. Fatin Sharmimi Muhammad (UMT) 

Focus Group 3: Endangered, Threatened and Protected Marine Species 
1. Assoc. Prof. Dr. Mohd Uzair Rusli (UMT) 
2. Assoc. Prof. Dr. Saifullah Arifin Jaaman @ Sharman (UMT) 
3. Dr. Ahmad Ali  
4. Mr. Daud Awang (DOF) 
5. Mrs. Faizah Ismail (DOF) 
6. Mr. Mohd Fathullah Ruslan (DOF) 
7. Mr. Muhammad Amirul Siddiq Abd Rashid (DOF) 

Focus Group 4: Marine Habitat and Ecological Processes 
1. Assoc. Prof. Dr. Maizah Mohd Abdullah (UMT) 
2. Prof. Dr. Zainudin Bachok (UMT) 
3. Mr. Ryon Siow (DOF) 
4. Mr. Abd. Haris Hilmi Ahmad Arshad (DOF) 
5. Dr. Nurulafifah Yahya (UMT) 
6. Ms. Nur Sanim Azlan (UMT) 

Focus Group 5: Marine Plants 
1. Dr. Emienour Muzalina Mustafa (UMT) 
2. Dr. Siti Mariam Muhammad Nor (UMT) 
3. Mrs. Nuridan Abd Han (DOF) 
4. Mr. Daud Awang (DOF) 
5. Prof. Emeritus Dr Phang Siew Moi (UM) 
6. Dr Jillian Ooi Lean Sim (UM) 
7. Mr. Tariq Mubarak Husin (FRIM) 
8. Dr Siti Aisyah Abdullah 

Focus Group 6: Law and Policy 
1. Prof. Dr. Wan Izatul Asma Wan Talaat (UMT) 
2. Dr. Mohd Safuan Che Din (UMT) 
3. Mrs. Izarenah Md Repin (DOF) 
4. Mrs. Hemalatha A/P Raja Sekaran (DOF) 
5. Mrs. Nurashikin Salihudin (DOF) 

Focus Group 7: Geographic Information System (GIS) 
1. Mr. Idham bin Khalil (UMT) 
2. Prof. Dr. Aidy @ Mohamed Shawal Bin M Muslim (UMT) 
3. Mr. Mohd Nasir Mohamad (UMT) 
4. Mrs. Eleanor Daniella binti Lokman (DOF) 
5. Dr. Hadzley bin Harith (DOF) 

Focus Group 8: Socio-economics 
1. Prof. Dr. Nur Azura Sanusi (UMT) 
2. Dr. Nazli Aziz (UMT) 
3. Mrs. Norhanida Daud (DOF) 
4. Ms Yogeswary Segar (UMT) 
5. Mr. Mohd Fikri Mohamad (UMT) 

*FRI represent Fisheries Research Institute, DoF 
 

 
SCOPE OF THE PROJECT 
 

 
1. DESKTOP STUDY 

This project was conducted based on the collection and derivation of the data 
from all available resources. Collection of the data and inventory of marine 
organisms and habitat based on the studies and publications available. Each 
Focus Group conducted a few Focus Group Discussions where the information 
obtained from various resources were analysed. 
  

2. DATA ANALYSIS AND MAPPING 
The information obtain from the secondary data was analysed. Gap analysis was 
conducted to identify biodiversity (i.e., species, ecosystem and ecological 
processes) that are not adequately conserved within a protected area network or 
through other effective and long-term conservation measures 
 

3. WORKSHOP AND PUBLICATION 
Throughout this project, a few meetings and workshops have been conducted. An 
online progress presentation was conducted on the 12 April 2022 through Cisco 
Webex, which attended by personnels from the Department of Fisheries. During 
this workshop preliminary findings were presented and the challenges faced by 
all members were discussed. Second Progress Presentation was conducted 
physically to the Department of Fisheries, Malaysia on the 22rd April 2022.  
 
Workshop for Progress Presentation with the Department of Fisheries, 
stakeholders and researchers from other universities in Malaysia was conducted 
through Cisco Webex online meeting on the 23rd June 2022. Among participants 
attended this online workshop were from Universiti Malaysia Sabah, WWF and 
Ministry of Energy and Natural Resources (KETSA). Some findings were presented 
and the team members received some suggestions and comments for 
improvement.   
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Figure 2. Some of the participants for online progress presentation conducted on the 23rd 
June 2022 through Cisco Webex. 
 
 
 
 

Workshop for Presentation of Final Report was conducted on the 1st September 
2022, in Putrajaya. During this workshop, the findings were presented and 
discussed.  
 

   
 
From all the information obtain, an extensive and comprehensive report was 
meticulously presented including a geospatial map of marine resources. Chapter 1-8 of 
this report covers the abundance and diversity of hard corals and coral reef fish 
population; the abundance, richness and distribution of marine invertebrates; status 
review on habitats, threats and conservation initiatives in Malaysia for endangered, 
threatened and protected marine species; list of critical marine habitats and the 
associated ecological processes, and suggestion of future research direction for marine 
ecological studies in Malaysian waters; diversity and distribution of marine plants 
including microalgae, seaweed, seagrass and mangroves including the production of 
geospatial maps of marine plant resources; inputs for proposal on a special committee 
to plan, manage and control all aspects of marine biodiversity in Malaysian water and 
inputs for proposal for a Management Plan and information on demographics of coastal 
and island and socioeconomics of population in Malaysia. 
 
This comprehensive document prepared by committed researchers from Universiti 
Malaysia Terengganu and the Department of Fisheries will serve as an important 
reference for various information to achieve the management and conservation goals of 
marine ecosystems in Malaysia. 
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1.0 INTRODUCTION 
 

Over 90% of the habitable space on the planet were established by the ocean, where it 
acts as one of the main repositories for the world’s biodiversity. Both the ocean and the 
life within are important to ensuring the planet’s healthy functionality, supplying about 
half of the oxygen we breathe1 and absorbing about 26% of the anthropogenic carbon 
dioxide released into the atmosphere annually2. Although the oceans covered about 70% 
of the earth’s surface, yet less than 0.1% of the world’s ocean is covered by coral reefs. 

Coral reefs are often called the “rainforests of the sea” because of the diversity of life 
found. About 25% of the ocean’s fish depended on the healthy coral reefs. Coral reefs 
also acts as shelter, nursery and breeding grounds for fishes and many other marine 
organisms. The abundance of marine life that depends on the coral reefs also makes it a 
feeding ground for this marine life. It also protects the coastlines from erosion and 
storms.  

A detailed report on global status of coral reef was published in 2021 by Global Coral 
Reef Monitoring Network (GCRMN). These monitoring reports were compiled 
comprehensively by Souter et al. (2021)294 from almost 2 million observations from 73 
countries during the last 40 years (1978 – 2019). Up until the year 1997, global average of 
coral cover was high and stable (32.1% – 32.5%) before the first global-scale of mass 
coral bleaching event in 1998. Consequently, the global average coral cover declined 
(32.5% - 30%) within 5 years. It is not until the year 2002 - 2009 that the global average 
coral cover returned to pre-1998 level (33.3%). Unfortunately, the global average coral 
cover went downward since 2009 until 2018, declining to 28.8%. This represents a loss 
of 13.5% of the world’s hard coral, equating to about 11, 700 km2 of coral. 

Malaysia’s coral reefs were estimated to cover around 3,600 km2 of the coastal waters, 
mainly in Sabah and Sarawak, as well as the eastern coast of Peninsular Malaysia. 
Eastern Malaysia (Sabah, Sarawak) estimated the highest diversity of coral species (>550 
species) compared to the Peninsular Malaysia (>360 species)295. According to the report 
published by Reef Check Malaysia in 2022296, the coral in the waters of Malaysia are in 
‘Fair’ condition with a total of 47.83% of coverage. This indicates the further increase of 
live coral cover from previous years of 2020 (41.32%) and 2021 (44.26%) may have 
resulted from the reduction of impacts and disturbances through tourism activities due 
to movement restrictions during the global pandemic of COVID-19296.  

On the other hand, fish are a key component of marine biotic communities. They are 
completely related to other organisms through the food web and other mechanisms. As 
the principal link between the primary and secondary producers and apex species, they 
often constitute important dietary or ecological components for terrestrial-oriented 
species. Over the years, global fish stocks continued to decline due to over-exploitation. 
Based on assessment from Food and Agriculture Organization (FAO), the fraction of 
fishery stocks has decreased to 64.6% (2019), compared to the year 1974 (90%)297. 

One of the factors for the declining of fish stocks are overfishing. Overfishing is defined 
as when the fishes were caught faster than the stocks were able to replenish. The 
damages caused through overfishing goes beyond the marine environment, where 
billions of people around the world rely on fish as a source of protein and also as the 
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principal livelihood. As a result, it changes the size of fish remaining, as well as how they 
reproduce and their maturity rate. An imbalance in the marine food web were bound to 
occur when to many fish were harvested out of the ocean, leading to loss of other 
important marine life, including vulnerable species such as sea turtles and corals298. 

Unfortunately, these ecosystems were continuously threatened severely by human 
activities. Pollutions, unsustainable fishing activities and climate change have driven the 
percentage of coral cover downhill over the years. Rising ocean temperatures and ocean 
acidification stresses the corals, leading to coral bleaching and causing physical 
damage to these delicate ecosystems. Hence, it is of the utmost importance for us to 
restore the coral reef ecosystems through sustainable management by identifying and 
documenting the status of our coral reefs.  

 

2.0 OBJECTIVES 

 
1. To record, document and analyse information on biodiversity, marine 

ecology, socio-economy and management from previous researches in 
Malaysia to be translated into a comprehensive inventory report, including 
geospatial mapping. 

2. Analysing the information gap and the needs for further research to obtain 
additional information that encompasses important areas to be protected. 

3. Identifying potential areas to be protected as Marine Protected Area (MPA) by 
establishing corridor of marine ecology. 

 

3.0 METHODOLOGY 

Data was extracted from existing publication of journals, books, proceedings and 
reports. Data such as live coral covers and species reported were documented and 
compiled from a total of 227 publications reviewed. The data were recorded from 1984 – 
2022, located across all state in Malaysia. Details such as coordinates, sampling site 
species list, reef type and status were properly documented. 

While not all references were presented with coordinate data, only those with complete 
set of coordinates were taken into account for the production of geospatial mapping. For 
studies with ranges of coordinates, only two points (end to end) were taken into 
consideration. All coordinates were standardised into decimal degrees (DD) format and 
were plotted into geospatial mapping using ArcGIS software.  

Species list extracted from the existing publications were properly documented and was 
cross checked with the latest taxonomy classifications according to World Register of 
Marine Species (WoRMS). Synonymised or unaccepted species names were noted 
alongside the accepted names.  

 

 

 

4.0 RESULTS/DATA ANALYSIS 

4.1 Publications on coral reef 

Throughout the years (1984 – 2022), we can see that the number of studies on coral reefs 
in Malaysia were low before the year 2000 with only 1 or 2 publications annually. Later 
on, the number of studies were steadily increasing with several fluctuations. The highest 
number of publications was recorded in the year 2016 with 17 publications. During this 
year, the publications covered the east coast of Peninsular Malaysia, Sabah, Sarawak 
and also Negeri Sembilan and Kedah (west coast of Peninsular Malaysia). Subsequently 
in the following two years, the number of publications dropped to 11 before increasing in 
the later years.  

 
Figure 1. Number of coral reef studies in Malaysia by year. 

 

 Figure 2 shows the number of publications on coral reef in different states across 
Malaysia. Sabah recorded the highest number of studies carried out throughout the years 
(n=56; 25.81%), followed by Terengganu (n=42; 19.35%) and Pahang (n=31; 14.29%). 
Lowest number of studies were recorded in Kelantan and Selangor (n=1; 0.46%). To sum 
up, almost half of the states in Malaysia (Sabah, Terengganu, Pahang, Kedah, Sarawak 
and Johor) recorded more than 10 publications, and these are the states with notable 
dive sites with ranges of coral reefs biodiversity. 
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Figure 2. Number of publications on coral reef in Malaysia by state. 

 

With an official record of 394 islands, it is not surprising that Sabah recorded the highest 
number of publications. Most of the studies carried out in Sabah were carried out by the 
Borneo Marine Research Institute (BMRI) and Reef Check Malaysia. Ever since Universiti 
Malaysia Sabah (UMS) upgraded their research unit in the year 2000, BMRI has made 
progressive strides in researches relating to marine and aquaculture fields. Aside from 
the publications by WWF (World Wide Fund for Nature) in 1994, there are no records of 
publication in Sabah that we found until BMRI collaborated with Institute of Biodiversity 
and Environmental Conservation of Universiti Malaysia Sarawak (UNIMAS) and 
published its study titled “The Status of Coral Reefs in Sabah”. Since then the number of 
publications on coral in Sabah is steadily increasing. Reef Check Malaysia whom was 
registered as NGO in 2007 has also contributed to the publications on coral reefs in 
Sabah where they are focused on coral reef monitoring annually. Since 2007, Reef Check 
Malaysia alongside agencies such as Department of Marine Park, Department of 
Fisheries, Sabah Park, etc. have been steadily carrying out survey on the status of coral 
reef in Malaysia annually.  

Blessed with several islands of fascinating underwater scenery and a vast biodiversity of 
marine life, Terengganu recorded the second highest number of publications on coral 
reefs. As Universiti Malaysia Terengganu (UMT) is strategically located in Terengganu and 
blessed with opportunities granted by the Terengganu state government to set up a 
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reefs in Bidong Island, Terengganu were published either solely or in collaborations with 
UMT. Aside from Bidong Island, islands like Redang (100%) and Perhentian (69%) also 
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4.2 Live Coral Cover 

From all the publications that were found on coral reef, more than half of the studies have 
reported the percentage of live coral cover (LCC) in their study area. Figure 3 showed the 
average percentage of LCC in each states with the trend of every 10 years. LCC in 
Terengganu have been documented in each of the time period. Percentage of coral cover 
in Terengganu was categorized as ‘Good’ in the earliest documented studies (65.20%) 
before recording a significant reduction in the 90’s. Highest However, the percentage of 
coral cover has slightly increased within the next 20 years and were categorized as ‘Fair’. 
Highest coral cover (88.1%) was recorded at Pulau Perhentian in 2003. 

On the contrary, although Sabah have the highest number of publications on coral reefs, 
there were no record of LCC percentage in the state before the year 2000. In the 2000’s, 
Sabah recorded an average of 41.6% (Fair) of LCC before having a slight reduction in the 
following years. Meanwhile in Pahang, the first documented LCC was reported during the 
80’s with ‘Fair’ condition (26.71%). In the next 10-years period, there was no reported 
LCC found within any publications. Surprisingly, LCC percentage in Pahang recorded a 
significant gradual growth from ‘Fair’ (46.32%) to ‘Good’ (50.42%). Highest coral cover in 
both Sabah and Pahang were recorded in 2008 (78.06%, Tun Sakaran Marine Parks) and 
2012 (88.06%, Tioman), respectively. 

 
Figure 3. Average of Live Coral Cover in each state over the years. 

 

Table 1: Live Coral Cover index status as categorized by Chou et al. (1994)3. 
Status Excellent Good Fair Poor 
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After reviewing the Fisheries Act 1963, Malaysia has started the gazettements of marine 
parks in 1994 under the Fisheries Act 1985. A total of 42 islands were gazetted as marine 
parks, under the jurisdiction of Pulau Tioman Marine Park, Pulau Redang Marine Park, 
Pulau Payar Marine Park, Mersing Marine Park and Labuan Marine Park4. By establishing 
marine parks, activities that was deemed to threaten the biodiversity of the area are 
prohibited through the enforcement of law/regulations, resulting in the prohibition of 
inclusive fishing which were the local’s main source of income. Fortunately, transitioning 
to tourism sector through the establishment of marine parks have indeed made the 
livelihood of the local’s better from the pristine nature attractions available. 
Nevertheless, these marine parks while they help to maintain the population of most 
marine life, the coral reefs are still prone to damages from unregulated tourism and water 
activities such as snorkelling and scuba diving. Intensive trampling over a long period 
might affect the community level (e.g. reducing cover of branching corals) because they 
are the most susceptible to breakage5. Hawkins & Robert (1993)6 stated that repeated 
tissue damage from trampling will require corals to allocate energy to tissue repair which 
might otherwise have been used for growth and reproduction. Therefore, implementation 
of effective management and regulations on the tourism sector were the key to a 
successful marine parks establishment. Awareness programs were also crucial in order 
to educate both local entrepreneur and tourist on the importance of protecting our 
marine ecosystems. 

 
Figure 4. Charts showing trends of live coral cover in marine protected areas versus non 

protected areas. 

 

4.3 Species Composition of Corals in Malaysia 

Out of 227 publications, only 68 of them have reported lists of coral species in each study 
sites. 25 family consisted of 572 species of hard corals were documented all across 
Malaysian coastal waters. Acroporidae were the most abundant family (27.48%), 
followed by Merulinidae (21.16%) and Fungiidae (9.71%). Flabellidae and Tubiporidae 
were recorded having the lowest abundance (0.06%).  
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The family Acroporidae consisted of 7 genus where the genus Acropora were the most 
abundant (57.16%), followed by Montipora (31.10%). These genus were the most 
common and were present at all study sites. The overall documented abundance is in 
accordance with Akmal et al. (2019), which stated that Acropora, Montipora and Porites 
were the most abundant corals in Malaysia.  

 

 
Figure 6. Percentage abundance of recorded genera within the Acroporidae family
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While there has been extensive record on the composition of hard corals in Malaysia, 
reported occurrence on soft corals and octocorals were very limited. Up to date, we’ve 
only found two publications that provide species list of soft corals in Malaysia. Penang 
recorded 3 species of soft corals7 while Johor recorded 6 species8. Species occurrence 
of octocorals were only reported by Lau et al. (2019)9 in Sabah with only 4 species 
recorded. 

 

Table 3: Species composition of soft corals in Malaysia. 
Species Johor Pulau Pinang 
Sinularia facile  + 
Sinularia flexibilis  + 
Sinularia grayi  + 
Dendronephthya binongkoensis +  
Dendronephthya klunzingeri +  
Dendronephthya minima +  
Dendronephthya quadrata +  
Dendronephthya roemeri +  
Dendronephthya weberi +   

 

Table 4: Species composition of octocorals in Malaysia. 
Species Sabah 
Laeta waheeda + 
Phenganax marumi + 
Phenganax stokvisi + 
Phenganax subtilis + 

 

*Reference note: 

Johor124 

Pulau Pinang108 

Sabah173 
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While there has been extensive record on the composition of hard corals in Malaysia, 
reported occurrence on soft corals and octocorals were very limited. Up to date, we’ve 
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recorded. 
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4.4 IUCN Red List of coral species in Malay 

Under the IUCN Red List, most of the species in the world is assessed under several 
categories. This list is a critical indicator of the health of the world’s biodiversity. As 
shown in Figure 7, there are 8 categories when a species is evaluated. Each species will 
be evaluated using 5 criteria before being categorized into any threatened categories as 
shown in Figure 8. Table 5 shows the brief description of each category. 
 
Table 5: Brief description of the category in IUCN Red List. 

Category Description 
Not Evaluated (NE) Not yet evaluated against the criteria 

Data Deficient (DD) 
Inadequate information to make a direct or indirect 
assessment of its risk of extinction using its distribution and/or 
population status 

Least Concern (LC) Evaluated against the criteria and does not qualify for CR, EN, 
VU or NT 

Near Threatened (NT) 
Does not qualify for Critically Endangered, Endangered or 
Vulnerable now but is close to qualifying for or is likely to 
qualify in the near future 

Vulnerable (VU) Best available evidence indicated that it meets any of the 
criteria A to E for Vulnerable 

Endangered (EN) Best available evidence indicated that it meets any of the 
criteria A to E for Endangered 

Critically Endangered 
(CR) 

Best available evidence indicated that it meets any of the 
criteria A to E for Critically Endangered 

Extinct in the Wild 
(EW) 

Known only to survive in cultivation, captivity or as a 
naturalized populations 

Extinct (EX) There is no reasonable doubt that the last individual has died 
 

Figure 7. Illustrations of the categories under the IUCN Red List assessment. 
 

 
Figure 8. Criteria used to assess the status of any species. 

 
From this study, 586 species of corals were assessed for the IUCN Red List. Only 76 
species were Not Evaluated. 25 species were listed as Data Deficient (DD), 193 species 
listed as Least Concern (LC) and 138 species as Near Threatened (NT). It is alarming that 
154 species were threatened (Vulnerable – 142 species; Endangered – 10 species; 
Critically Endangered – 2). 

Source: IUCN Red List 

Source: IUCN Red List 



39M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

4.4 IUCN Red List of coral species in Malay 

Under the IUCN Red List, most of the species in the world is assessed under several 
categories. This list is a critical indicator of the health of the world’s biodiversity. As 
shown in Figure 7, there are 8 categories when a species is evaluated. Each species will 
be evaluated using 5 criteria before being categorized into any threatened categories as 
shown in Figure 8. Table 5 shows the brief description of each category. 
 
Table 5: Brief description of the category in IUCN Red List. 

Category Description 
Not Evaluated (NE) Not yet evaluated against the criteria 

Data Deficient (DD) 
Inadequate information to make a direct or indirect 
assessment of its risk of extinction using its distribution and/or 
population status 

Least Concern (LC) Evaluated against the criteria and does not qualify for CR, EN, 
VU or NT 

Near Threatened (NT) 
Does not qualify for Critically Endangered, Endangered or 
Vulnerable now but is close to qualifying for or is likely to 
qualify in the near future 

Vulnerable (VU) Best available evidence indicated that it meets any of the 
criteria A to E for Vulnerable 

Endangered (EN) Best available evidence indicated that it meets any of the 
criteria A to E for Endangered 

Critically Endangered 
(CR) 

Best available evidence indicated that it meets any of the 
criteria A to E for Critically Endangered 

Extinct in the Wild 
(EW) 

Known only to survive in cultivation, captivity or as a 
naturalized populations 

Extinct (EX) There is no reasonable doubt that the last individual has died 
 

Figure 7. Illustrations of the categories under the IUCN Red List assessment. 
 

 
Figure 8. Criteria used to assess the status of any species. 

 
From this study, 586 species of corals were assessed for the IUCN Red List. Only 76 
species were Not Evaluated. 25 species were listed as Data Deficient (DD), 193 species 
listed as Least Concern (LC) and 138 species as Near Threatened (NT). It is alarming that 
154 species were threatened (Vulnerable – 142 species; Endangered – 10 species; 
Critically Endangered – 2). 

Source: IUCN Red List 

Source: IUCN Red List 



40 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

Table 6: List of assessed species for the IUCN Red List. 
Species Status Species Status Species Status 
Acropora 
abrolhosensis VU Acropora 

hoeksemai VU Acropora 
samoensis LC 

A. abrotanoides LC A. horrida VU A. sarmentosa LC 
A. aculeus VU A. humilis NT A. secale NT 
A. acuminata VU A. hyacinthus NT A. selago NT 
A. anthocersis VU A. indonesia VU A. simplex VU 
A. appressa NT A. intermedia NE A. solitaryensis VU 
A. aspera VU A. jacquelineae VU A. speciosa VU 
A. austera NT A. kirstyae VU A. spicifera VU 
A. awi VU A. latistella LC A. squamata NE 
A. batunai VU A. listeri VU A. stoddarti DD 
A. carduus NT A. loisetteae VU A. subglabra LC 
A. caroliniana VU A. lokani VU A. subulata LC 
A. cerealis LC A. longicyathus LC A. suharsonoi EN 
A. cervicornis CR A. loripes NT A. tenella VU 
A. cf polystoma VU A. lutkeni NT A. tenuis NT 
A. clathrata LC A. microclados VU A. teres DD 
A. cytherea LC A. microphthalma LC A. tubicinaria NE 
A. dendrum VU A. millepora NT A. tubulosa NE 
A. derawanensis VU A. monticulosa NT A. tumida DD 
A. desalwii VU A. multiacuta VU A. turaki VU 
A. digitifera NT A. muricata NT A. valenciennesi LC 
A. divaricata NT A. nana NT A. valida LC 
A. divaricata NT A. nasuta NT A. vaughani VU 
A. donei VU A. palmerae VU A. verweyi VU 
A. donei VU A. paniculata VU A. willisae VU 
A. echinata VU A. papillare VU A. yongei LC 
A. elegans VU A. pectinata DD Alveopora allingi VU 
A. elseyi LC A. pichoni NT A. catalai NT 
A. exquisita DD A. robusta LC A. excelsa EN 
A. fastigata DD A. plumosa VU A. marionensis VU 
A. florida NT A. polystoma VU A. minuta EN 
A. fragilis cf rambleri DD A. proximalis DD A. spongiosa NT 
A. gemmifera LC A. pruinosa DD A. tizardi LC 
A. glauca NT A. pulchra LC A. verrilliana VU 
A. globiceps VU A. retusa VU Anacropora forbesi LC 
A. grandis LC A. ridzwani DD A. matthai VU 
A. granulosa NT A. robusta LC A. pillai DD 
A. halmaherae DD A. loripes NT A. puertogalerae VU 
A. hemprichii VU A. russelli VU A. reticulata VU 

Species Status Species Status Species Status 

Anacropora spinosa EN Montipora 
friabilis VU L. glabra NE 

Astreopora 
cucullata VU M. frondens NE L. hawaiiensis LC 

A. gracilis LC M. gaimardi VU L. incrustans VU 
A. listeri LC M. granulosa NE L. kalayaanensis NE 
A. myriophthalma LC M. grisea LC L. mycetoseroides LC 
A. ocellata LC M. hispida LC L. papyracea LC 
A. randalli LC M. hoffmeisteri LC L. scabra LC 
A. suggesta LC M. incrassata NT L. solida LC 
Enigmopora 
darveliensis DD M. informis LC L. striata NT 

Isopora 
brueggemanni VU M. mactanensis VU L. troglodyta NE 

I. crateriformis VU M. maeandrina VU L. tubulifera LC 
I. cuneata VU M. malampaya VU L. yabei VU 
I. palifera NT M. marshallensis NE Pavona bipartita VU 
I. togianensis EN M. millepora LC P. cactus VU 
Montipora 
aequituberculata LC M. mollis LC P. clavus LC 

M. alveopora NE M. monasteriata LC P. danai VU 
M. altasepta VU M. nodosa NT P. decussata VU 
M. angulata VU M. palawanensis NT P. divaricata NE 
M. australiensis VU M. peltiformis NT P. duerdeni LC 
M. cactus VU M. samarensis VU P. explanulata LC 

M. calcarea VU M. spongodes LC P. foliata cf 
decussata VU 

M. caliculata VU M. spumosa LC P. frondifera LC 
M. capitata NT M. stellata LC P. gigantea LC 
M. capricornis VU M. tuberculosa LC P. maldivensis LC 
M. cebuensis VU M. turgescens LC P. minuta NT 
M. cocosensis VU M. turtlensis VU P. varians LC 
M. confusa NT M. undata NT P. venosa VU 
M. corbettensis VU M. venosa NT P. xarifae DD 
M. 
crassituberculata VU M. verruculosa VU Palauastrea ramosa NT 

M. danae LC M. verrucosa LC Stylocoeniella 
armata LC 

M. delicatula VU M. vietnamensis VU S. cocosensis VU 

M. digitata LC Coeloseris 
mayeri LC S. guentheri LC 

M. efflorescens NT Gardineroseris 
planulata LC S. pistillata NE 

M. effusa NT G. ponderosa LC Paracyathus stokesii NE 
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M. elschneri NE Leptoseris 
amitoriensis NT Coscinaraea 

hahazimaensis VU 

M. flabellata VU L. explanata LC C. monile LC 

M. florida VU L. foliosa LC Australopsammia 
aurea NE 

M. foliosa NT L. fragilis NE Balanophyllia 
cumingii NE 

M. foveolata NT L. gardineri LC B. (Eupsammia) 
imperialis NE 

Species Status Species Status Species Status 
Cladopsammia 
gracilis NE Truncatoflabellum 

stokesi NE Podabacia 
crustacea LC 

Dendrophyllia 
arbuscula NE Cantharellus jebbi LC P. motuporensis NT 

D. robusta NE Ctenactis 
albitentaculata NT P. sinai DD 

Duncanopsammia 
peltata VU C. crassa LC Polyphyllia talpina LC 

Leptosammia 
stokesiana NE C. echinata LC Sandalolitha 

boucheti NE 

Rhizopsammia 
verrilli NE Cycloseris boschmai NE S. dentata LC 

R. wettsteini NE C. costulata LC S. robusta LC 
Tubastraea 
coccinea NE C. curvata VU Sinuorota 

hexagonalis LC 

T. diaphana NE C. cyclolites LC Zoopilus 
echinatus LC 

T. faulkneri NE C. distorta LC Heliopora 
coerulea VU 

T. micranthus NE C. explanulata NE Leptastrea 
aequalis VU 

Turbinaria bifrons VU C. fragilis LC L. bottae NT 
T. crater NE C. mokai LC L. purpurea LC 
T. frondens LC C. sinensis LC L. transversa LC 

T. heronensis VU C. sommervillei LC Acanthastrea 
brevis VU 

T. frondens LC C. tenuis LC A. echinata LC 
T. irregularis LC C. vaughani LC A. hemprichii VU 
T. mesenterina VU C. wellsi NE A. minuta NE 
T. mollis NE Danafungia horrida NE A. pachysepta NT 
T. patula VU D. scruposa NE A. rotundoflora NT 
T. radicalis NT Fungia fungites NT A. subechinata NT 
T. reniformis VU Halomitra clavator VU Australogyra zelli VU 

T. stellulata VU H. pileus LC Australophyllia 
wilsoni LC 

Diploastrea 
heliopora NT Heliofungia 

actiniformis VU Cynarina 
lacrymalis NT 

Euphyllia cristata VU Heliofungia fralinae LC Echinomorpha 
nishihirai NT 

E. fimbriata NE Herpolitha limax LC Echinophyllia 
aspera LC 

E. glabrescens NT Lithophyllon cf 
edwardsi NE E. echinoporoides LC 

E. paraglabrescens VU L. concinna LC E. glabra LC 
Fimbriaphyllia 
ancora VU L. ranjithi EN E. orpheensis LC 

F. divisa NT L. repanda LC E. patula LC 
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F. paraancora VU L. scabra LC Homophyllia 
australis LC 

F. paradivisa VU L. spinifer LC H. bowerbanki VU 

F. yaeyamensis NT L. undulatum NT Lobophyllia 
agaricia LC 

Galaxea alta NE Lobactis scutaria LC L. corymbosa LC 
G. astreata VU Pleuractis granulosa LC L. dentata VU 
G. explanata NE P. gravis NE L. diminuta VU 
G. fascicularis NT P. moluccensis LC L. flabelliformis VU 
G. horrescens LC P. paumotensis LC L. hassi VU 
G. paucisepta NT P. taiwanensis VU L. hataii LC 

 

Species Status Species Status Species Status 
Lobophyllia 
hemprichii LC Dipsastrea laxa NT Goniastrea minuta NT 

L. ishigakiensis VU D. lizardensis NT G. pectinata LC 
L. radians LC D. maritima NT G. retiformis LC 
L. recta LC D. marshae NT G. stelligera NT 
L. rowleyensis NT D. matthaii NT Hydnophora exesa NT 
L. robusta LC D. pallida LC H. grandis LC 
L. valenciennesii LC D. rosaria VU H. microconos NT 
L. vitiensis NT D. rotumana LC H. pilosa LC 
Micromussa 
lordhowensis NT D. speciosa LC H. rigida LC 

M. multipunctata VU D. stelligera NT Leptoria irregularis VU 
M. regularis VU D. truncata LC L. phrygia NT 
Oxypora echinata LC D. veroni NT Merulina ampliata LC 
O. crassispinosa LC D. vietnamensis NT M. cylindrica LC 
O. lacera LC D. wisseli NE M. scabricula LC 
Astraeosmilia 
curvata VU Echinopora 

forskaliana NT M. togianensis NE 

A. maxima NT E. gemmacea LC Mycedium 
elephantotus LC 

A. tumida NT E. hirsutissima LC M. mancaoi LC 
Astrea annuligera NT E. horrida NT M. robokaki LC 
A. curta LC E. lamellosa LC M. spina DD 
Boninastrea 
boninensis DD E. mammiformis NT Orbicella annularis EN 

Catalaphyllia 
jardinei VU E. pacifica NT Oulophyllia 

bennettae NT 

Caulastraea 
echinulata VU Favites abdita NT O. crispa NT 

C. furcata LC F. acuticollis NT O. levis LC 

Coelastrea aspera LC F. chinensis NT Paragoniastrea 
australensis LC 

C. palauensis NT F. colemani NT P. russelli NT 
Cyphastrea 
agassizi VU F. complanata NT Paramontastraea 

salebrosa VU 

C. chalcidicum LC F. flexuosa NT Pectinia alcicornis VU 
C. decadia LC F. halicora NT P. crassa DD 
C. japonica LC F. magnistellata NT P. elongata NT 
C. microphthalma LC F. melicerum NT P. lactuca VU 

C. ocellina VU F. 
micropentagonus NT P. maxima EN 

C. serailia LC F. paraflexuosus NT P. paeonia NT 
Dipsastraea 
albida NT F. pentagona LC P. teres NT 

D. amicorum LC F. rotundata NT Physophyllia ayleni NT 
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F. paraancora VU L. scabra LC Homophyllia 
australis LC 

F. paradivisa VU L. spinifer LC H. bowerbanki VU 

F. yaeyamensis NT L. undulatum NT Lobophyllia 
agaricia LC 

Galaxea alta NE Lobactis scutaria LC L. corymbosa LC 
G. astreata VU Pleuractis granulosa LC L. dentata VU 
G. explanata NE P. gravis NE L. diminuta VU 
G. fascicularis NT P. moluccensis LC L. flabelliformis VU 
G. horrescens LC P. paumotensis LC L. hassi VU 
G. paucisepta NT P. taiwanensis VU L. hataii LC 

 

Species Status Species Status Species Status 
Lobophyllia 
hemprichii LC Dipsastrea laxa NT Goniastrea minuta NT 

L. ishigakiensis VU D. lizardensis NT G. pectinata LC 
L. radians LC D. maritima NT G. retiformis LC 
L. recta LC D. marshae NT G. stelligera NT 
L. rowleyensis NT D. matthaii NT Hydnophora exesa NT 
L. robusta LC D. pallida LC H. grandis LC 
L. valenciennesii LC D. rosaria VU H. microconos NT 
L. vitiensis NT D. rotumana LC H. pilosa LC 
Micromussa 
lordhowensis NT D. speciosa LC H. rigida LC 

M. multipunctata VU D. stelligera NT Leptoria irregularis VU 
M. regularis VU D. truncata LC L. phrygia NT 
Oxypora echinata LC D. veroni NT Merulina ampliata LC 
O. crassispinosa LC D. vietnamensis NT M. cylindrica LC 
O. lacera LC D. wisseli NE M. scabricula LC 
Astraeosmilia 
curvata VU Echinopora 

forskaliana NT M. togianensis NE 

A. maxima NT E. gemmacea LC Mycedium 
elephantotus LC 

A. tumida NT E. hirsutissima LC M. mancaoi LC 
Astrea annuligera NT E. horrida NT M. robokaki LC 
A. curta LC E. lamellosa LC M. spina DD 
Boninastrea 
boninensis DD E. mammiformis NT Orbicella annularis EN 

Catalaphyllia 
jardinei VU E. pacifica NT Oulophyllia 

bennettae NT 

Caulastraea 
echinulata VU Favites abdita NT O. crispa NT 

C. furcata LC F. acuticollis NT O. levis LC 

Coelastrea aspera LC F. chinensis NT Paragoniastrea 
australensis LC 

C. palauensis NT F. colemani NT P. russelli NT 
Cyphastrea 
agassizi VU F. complanata NT Paramontastraea 

salebrosa VU 

C. chalcidicum LC F. flexuosa NT Pectinia alcicornis VU 
C. decadia LC F. halicora NT P. crassa DD 
C. japonica LC F. magnistellata NT P. elongata NT 
C. microphthalma LC F. melicerum NT P. lactuca VU 

C. ocellina VU F. 
micropentagonus NT P. maxima EN 

C. serailia LC F. paraflexuosus NT P. paeonia NT 
Dipsastraea 
albida NT F. pentagona LC P. teres NT 

D. amicorum LC F. rotundata NT Physophyllia ayleni NT 



46 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

D. camranensis NE F. spinosa VU Platygyra acuta NT 
D. danae LC F. stylifera NT P. carnosa NT 
D. faviaformis VU F. valenciennesi NT P. contorta LC 

D. favus LC Goniastrea 
edwardsi LC P. crosslandi NT 

D. helianthoides NT G. favulus NT P. daedalea LC 
 

Species Status Species Status Species                                     Status 
Platygyra 
lamellina NT Psammocora 

columna LC Porites monticulosa LC 

P. pini LC P. exaesa NE P. murrayensis NT 

P. ryukyuensis NT Bernardpora 
stutchburyi LC P. negrosensis NT 

P. sinensis LC Goniopora 
cellulosa VU P. nigrescens VU 

P. verweyi NT G. ciliatus LC P. ornata EN 
P. 
yaeyamaensis VU G. columna NT P. P. NE 

Trachyphyllia 
geoffroyi NT G. diminuta DD P. pukoensis CR 

Millepora 
dichotoma NE G. 

djiboutiensis LC P. rus LC 

M. exaesa NE G. 
eclipsensis LC P. silimaniana VU 

M. intricata NE G. fruticosa LC P. solida LC 
M. platyphylla NE G. lobata NT P. stephensoni NT 

M. tenera NE G. 
norfolkensis LC P. superfusa NE 

Oulastrea 
crispata LC G. palmensis LC P. vaughani LC 

Blastomussa 
loyai EN G. 

pandoraensis LC Stylaraea punctata DD 

B. merleti LC G. 
pedunculata NT Psammocora 

contigua NT 

B. wellsi NT G. pendulus LC P. digitata NT 
Nemenzophyllia 
turbida VU G. planulata VU P. haimiana LC 

Physogyra 
liechtensteini VU G. savignyi LC P. nierstraszi LC 

Plerogyra 
cauliformis DD G. 

somaliensis LC P. profundacella LC 

P. diabolotus DD G. stokesi NT Culicia rubeola NE 

P. eurysepta NE G. tenella NT Pseudosiderastrea 
tayamai NT 

P. multilobata DD G. tenuidens LC Pachyseris foliosa LC 
P. simplex NT Porites annae NT P. gemmae NT 
P. sinuosa NT P. aranetai VU P. rugosa VU 
Plesiastrea 
versipora LC P. attenuata VU P. speciosa LC 

Pocillopora 
acuta NE P. 

australiensis LC Distichopora 
violacea NE 

P. brevicornis NE P. cocosensis VU Tubipora musica NT 
P. damicornis LC P. cumulatus VU  Sinularia facile NE 
P. grandis NE P. cylindrica NT  S. flexibillis NE 
P. meandrina LC P. densa NT  S. grayi NE  
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P. solida NE P. echinulata NT  Dendronephthya 
binongkoensis NE 

P. verrucosa LC P. eridani NE  D. klunzingeri NE  
Seriatopora 
caliendrum NT P. evermanni DD  D.minima NE 

S. hystrix LC P. 
horizontalata VU  D. quadrata NE 

S. stellata NT P. latistellata LC  D. roemeri NE 
Stylophora 
pistillata NT P. lichen LC  D. weberi NE 

S. subseriata LC P. lobata NT  Laeta waheeda NE 
Madracis asanoi DD P. lutea LC  Phenganax marumi NE 
M. kirbyi LC P. mayeri LC  P. stokvisi NE 

Endangered species 
 
1) Acropora suharsonoi  

   
(obtained from www.coralsoftheworld.org) 

2) Alveopora excelsa 

   
(obtained from www.coralsoftheworld.org) 

3) Alveopora minuta 

   
(obtained from www.coralsoftheworld.org) 
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4) Anacropora spinosa 

   
(obtained from www.coralsoftheworld.org) 

5) Isopora togianensis 

 
(obtained from www.coralsoftheworld.org) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6) Lithophyllon ranjithi 

   
 
 
 
7) Orbicella annularis 

   
(obtained from www.coralsoftheworld.org) 

8) Pectinia maxima 

   
(obtained from www.coralsoftheworld.org) 

 
 
 
 
 
 
 
 
 



51M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

4) Anacropora spinosa 

   
(obtained from www.coralsoftheworld.org) 

5) Isopora togianensis 

 
(obtained from www.coralsoftheworld.org) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6) Lithophyllon ranjithi 

   
 
 
 
7) Orbicella annularis 

   
(obtained from www.coralsoftheworld.org) 

8) Pectinia maxima 

   
(obtained from www.coralsoftheworld.org) 

 
 
 
 
 
 
 
 
 



52 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

9) Porites ornata 

   
(obtained from www.coralsoftheworld.org) 

 
 
10) Blastomussa loyai 

   
(obtained from www.coralsoftheworld.org) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Critically Endangered species 
 
1) Acropora cervicornis 

   
(obtained from www.coralsoftheworld.org) 

 
2) Porites pukoensis 

   
(obtained from www.coralsoftheworld.org) 
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4.5 Publications on Fishes 

 
In total, there were only 52 publications on fishes in Malaysia that were reviewed. The 
first study found were published by Ambak et al. (1986)237 they recorded growth 
characteristics of Lizard Fish in the South China Sea. Publications on fishes in Malaysia 
were very scarce in the earlier periods. Until the year 1991, there was only 1 publication 
annually if there is any. It is not until 1994 that we begin to see a slight increase in the 
annual publications, even if there’s a slight fluctuation. The highest record of publication 
was in 2005 where it covered Pahang, Terengganu, Kedah, Penang and Perak. 
Subsequently, it is observed that the decline in publications were steadily going downhill 
until 2009 and showed 1 publication annually until 2014. 
 

 
Figure 9. Number of publications on fishes in Malaysia by years. 
 
Figure 10 shows the number of publications on fishes in diferent states of Malaysia. 
Terengganu recorded the most studies published (n=20; 28.57%), followed by Kedah 
(n=15; 21.43%) and Johor (n=8; 11.43%). The least studies were recorded in Selangor, 
Melaka and Kelantan (n=1; 1.43%). 
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Figure 10. Number of publications on fishes at each state. 
  

 
4.6 Abundance and Composition of Fishes in Malaysia 
 
A total of 1065 species of fishes were documented in Malaysian waters throughout all 52 
publications that were reviewed. These species made up the two Class; Actinopteri 
(1042 species; 97.84%) and Elasmobranchii (23 species; 2.16%). As the most common 
group of fish recorded, Actinopteri consisted of 111 families, where the largest family 
was Pomacentridae with 110 species (10.56%), followed by Labridae with 87 species 
(8.35%).  
 

 
Figure 11. Percentage abundance of fish class. 
 
 
 
 

20

15

8 8
6

3 3 2 2 1 1 1

TE
RE

NG
GA

NU

KE
DA

H

JO
HO

R

SA
BA

H

PA
HA

NG

PE
NA

NG

PE
RA

K

SA
RA

W
AK

PE
NI

NS
UL

A 
M

AL
AY

SI
A

SE
LA

NG
OR

M
EL

AK
A

KE
LA

NT
AN

98%

2%
Percentage Abundance of Fish Class

Actinopteri

Elasmobranchii



55M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

4.5 Publications on Fishes 

 
In total, there were only 52 publications on fishes in Malaysia that were reviewed. The 
first study found were published by Ambak et al. (1986)237 they recorded growth 
characteristics of Lizard Fish in the South China Sea. Publications on fishes in Malaysia 
were very scarce in the earlier periods. Until the year 1991, there was only 1 publication 
annually if there is any. It is not until 1994 that we begin to see a slight increase in the 
annual publications, even if there’s a slight fluctuation. The highest record of publication 
was in 2005 where it covered Pahang, Terengganu, Kedah, Penang and Perak. 
Subsequently, it is observed that the decline in publications were steadily going downhill 
until 2009 and showed 1 publication annually until 2014. 
 

 
Figure 9. Number of publications on fishes in Malaysia by years. 
 
Figure 10 shows the number of publications on fishes in diferent states of Malaysia. 
Terengganu recorded the most studies published (n=20; 28.57%), followed by Kedah 
(n=15; 21.43%) and Johor (n=8; 11.43%). The least studies were recorded in Selangor, 
Melaka and Kelantan (n=1; 1.43%). 

1 1 1 1

4

2

3 3

4

2

3

5

6

5

3

1

2

1 1 1

19
86

19
88

19
90

19
91

19
94

19
97

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
09

20
10

20
11

20
13

20
14

 
Figure 10. Number of publications on fishes at each state. 
  

 
4.6 Abundance and Composition of Fishes in Malaysia 
 
A total of 1065 species of fishes were documented in Malaysian waters throughout all 52 
publications that were reviewed. These species made up the two Class; Actinopteri 
(1042 species; 97.84%) and Elasmobranchii (23 species; 2.16%). As the most common 
group of fish recorded, Actinopteri consisted of 111 families, where the largest family 
was Pomacentridae with 110 species (10.56%), followed by Labridae with 87 species 
(8.35%).  
 

 
Figure 11. Percentage abundance of fish class. 
 
 
 
 

20

15

8 8
6

3 3 2 2 1 1 1

TE
RE

NG
GA

NU

KE
DA

H

JO
HO

R

SA
BA

H

PA
HA

NG

PE
NA

NG

PE
RA

K

SA
RA

W
AK

PE
NI

NS
UL

A 
M

AL
AY

SI
A

SE
LA

NG
OR

M
EL

AK
A

KE
LA

NT
AN

98%

2%
Percentage Abundance of Fish Class

Actinopteri

Elasmobranchii



56 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

Table 7: List of fish species in Malaysia. 

Species IUCN 
Status Species IUCN 

Status 
Abalistes stellatus LC Alepes djedaba LC 
Ablennes hians LC Alepes kleinii LC 
Abudefduf abdominalis LC Alepes melanoptera  LC 
Abudefduf bengalensis LC Allenbatrachus grunniens NE 
Abudefduf notatus LC Aluterus monoceros LC 
Abudefduf septemfasciatus LC Aluterus scriptus LC 
Abudefduf sexfasciatus LC Amanses scopas LC 
Abudefduf sordidus LC Amblyeleotris diagonalis LC 
Abudefduf vaigiensis LC Amblyeleotris fasciata LC 
Acanthocepola abbreviata LC Amblyeleotris guttata LC 
Acanthopagrus berda LC Amblyeleotris gymnocephala LC 
Acanthurus auranticavus LC Amblyeleotris japonica DD 
Acanthurus bariene LC Amblyeleotris periophthalma LC 
Acanthurus blochii LC Amblyeleotris steinitzi LC 
Acanthurus dussumieri LC Amblyeleotris wheeleri LC 
Acanthurus fowleri LC Amblygaster leiogaster LC 
Acanthurus grammoptilus LC Amblygaster sirm LC 
Acanthurus japonicus LC Amblyglyphidodon aureus LC 
Acanthurus leucosternon LC Amblyglyphidodon curacao LC 
Acanthurus lineatus LC Amblyglyphidodon leucogaster LC 
Acanthurus maculiceps LC Amblygobius decussatus LC 
Acanthurus mata LC Amblygobius phalaena LC 
Acanthurus nigricans LC Amphiprion akallopisos LC 
Acanthurus nigricauda LC Amphiprion clarkii LC 
Acanthurus nigrofuscus LC Amphiprion ephippium LC 
Acanthurus olivaceous LC Amphiprion frenatus LC 
Acanthurus pyroferus LC Amphiprion melanopus LC 
Acanthurus thompsoni LC Amphiprion ocellaris LC 
Acanthurus triostegus LC Amphiprion percula LC 
Acanthurus xanthopterus LC Amphiprion perideraion LC 
Acentrogobius nebulosus LC Amphiprion polymnus LC 
Acentrogobius viridipunctatus LC Amphiprion sandaracinos LC 
Acreichthys tomentosus LC Anacanthus barbatus LC 
Aeoliscus strigatus DD Anampses caeruleopunctatus LC 
Aesopia cornuta LC Anampses lineatus DD 
Aethaloperca rogaa LC Anampses melanurus LC 
Aetobatus narinari EN Anampses meleagrides LC 
Aetomylaeus maculatus EN Anampses neoguinaicus LC 
Alectis cilliaris LC Anampses twistii LC 
Alectis indica LC Anodontostoma chacunda LC 

Species IUCN 
Status Species IUCN 

Status 
Anomalops katoptron LC Bodianus loxozonus LC 
Antennarius striatus LC Bodianus mesothorax LC 
Antennatus nummifer LC Bolbometopon muricatum VU 
Anyperodon leucogrammicus LC Bothus mancus LC 
Aphareus furca LC Brachypleura novaezeelandiae LC 
Apistus carinatus LC Brachypterois serrulata NE 
Apogon coccineus LC Brevitrygon walga NT 
Apogon lineatus LC Bryaninops erythrops LC 
Apogonichthyoides niger LC Bryaninops loki LC 
Apolemichthys trimaculatus LC Bryaninops yongei LC 
Ariomma indica NE Caesio caerulaurea LC 
Arius maculatus DD Caesio cuning LC 
Arius venosus NE Caesio lunaris LC 
Arnoglossus aspilos LC Caesio teres LC 
Arothron hispidus LC Caesio xanthonota LC 
Arothron immaculatus LC Callionymus filamentosus LC 
Arothron mappa LC Callionymus japonicus LC 
Arothron nigropunctatus LC Callionymus sagitta LC 
Arothron stellatus LC Callogobius sclateri LC 
Aseraggodes dubius LC Cantherhines dumerilii LC 
Aspidontus taeniatus LC Cantherhines pardalis LC 
Atelomycterus marmoratus NT Canthigaster bennetti LC 
Atelopus japonicus NE Canthigaster janthinoptera LC 
Atropus atropos LC Canthigaster solandri LC 
Atrosalarias fuscus LC Canthigaster valentini LC 
Atule mate LC Carangoides armatus LC 
Aulostomus chinensis LC Carangoides bajad LC 
Aurigequula fasciata LC Carangoides chrysophrys LC 
Auxis thazard LC Carangoides coeruleopinnatus LC 
Balistapus undulatus LC Carangoides equula LC 
Balistoides conspicillum LC Carangoides ferdau LC 
Balistoides viridescens LC Carangoides gymnostethus LC 
Belonoperca chabanaudi LC Carangoides hedlandensis LC 
Blenniella bilitonensis LC Carangoides malabaricus LC 
Blenniella chrysospilos LC Carangoides plagiotaenia LC 
Blenniella periophthalmus LC Carangoides praeustus LC 
Bodianus anthioides LC Carangoides talamparoides LC 
Bodianus axillaris LC Caranx ignobilis LC 
Bodianus bimaculatus LC Caranx lugubris LC 
Bodianus diana LC Caranx melampygus LC 
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Acanthurus triostegus LC Amphiprion percula LC 
Acanthurus xanthopterus LC Amphiprion perideraion LC 
Acentrogobius nebulosus LC Amphiprion polymnus LC 
Acentrogobius viridipunctatus LC Amphiprion sandaracinos LC 
Acreichthys tomentosus LC Anacanthus barbatus LC 
Aeoliscus strigatus DD Anampses caeruleopunctatus LC 
Aesopia cornuta LC Anampses lineatus DD 
Aethaloperca rogaa LC Anampses melanurus LC 
Aetobatus narinari EN Anampses meleagrides LC 
Aetomylaeus maculatus EN Anampses neoguinaicus LC 
Alectis cilliaris LC Anampses twistii LC 
Alectis indica LC Anodontostoma chacunda LC 

Species IUCN 
Status Species IUCN 

Status 
Anomalops katoptron LC Bodianus loxozonus LC 
Antennarius striatus LC Bodianus mesothorax LC 
Antennatus nummifer LC Bolbometopon muricatum VU 
Anyperodon leucogrammicus LC Bothus mancus LC 
Aphareus furca LC Brachypleura novaezeelandiae LC 
Apistus carinatus LC Brachypterois serrulata NE 
Apogon coccineus LC Brevitrygon walga NT 
Apogon lineatus LC Bryaninops erythrops LC 
Apogonichthyoides niger LC Bryaninops loki LC 
Apolemichthys trimaculatus LC Bryaninops yongei LC 
Ariomma indica NE Caesio caerulaurea LC 
Arius maculatus DD Caesio cuning LC 
Arius venosus NE Caesio lunaris LC 
Arnoglossus aspilos LC Caesio teres LC 
Arothron hispidus LC Caesio xanthonota LC 
Arothron immaculatus LC Callionymus filamentosus LC 
Arothron mappa LC Callionymus japonicus LC 
Arothron nigropunctatus LC Callionymus sagitta LC 
Arothron stellatus LC Callogobius sclateri LC 
Aseraggodes dubius LC Cantherhines dumerilii LC 
Aspidontus taeniatus LC Cantherhines pardalis LC 
Atelomycterus marmoratus NT Canthigaster bennetti LC 
Atelopus japonicus NE Canthigaster janthinoptera LC 
Atropus atropos LC Canthigaster solandri LC 
Atrosalarias fuscus LC Canthigaster valentini LC 
Atule mate LC Carangoides armatus LC 
Aulostomus chinensis LC Carangoides bajad LC 
Aurigequula fasciata LC Carangoides chrysophrys LC 
Auxis thazard LC Carangoides coeruleopinnatus LC 
Balistapus undulatus LC Carangoides equula LC 
Balistoides conspicillum LC Carangoides ferdau LC 
Balistoides viridescens LC Carangoides gymnostethus LC 
Belonoperca chabanaudi LC Carangoides hedlandensis LC 
Blenniella bilitonensis LC Carangoides malabaricus LC 
Blenniella chrysospilos LC Carangoides plagiotaenia LC 
Blenniella periophthalmus LC Carangoides praeustus LC 
Bodianus anthioides LC Carangoides talamparoides LC 
Bodianus axillaris LC Caranx ignobilis LC 
Bodianus bimaculatus LC Caranx lugubris LC 
Bodianus diana LC Caranx melampygus LC 
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Species IUCN 
Status Species IUCN 

Status 
Caranx sexfasciatus LC Chaetodon kleinii LC 
Caranx tille LC Chaetodon larvatus LC 
Carcharhinus amblyrhynchos EN Chaetodon lineolatus LC 
Carcharhinus dussumieri EN Chaetodon lunula LC 
Carcharhinus melanopterus VU Chaetodon melannotus LC 
Centriscus scutatus LC Chaetodon meyeri LC 
Centropyge bicolor LC Chaetodon ocellicaudus DD 
Centropyge bispinosa LC Chaetodon octofasciatus LC 
Centropyge eibli LC Chaetodon ornatissimus LC 
Centropyge heraldi LC Chaetodon plebeius LC 
Centropyge multispinis LC Chaetodon punctatofasciatus LC 
Centropyge nox LC Chaetodon rafflesii LC 
Centropyge tibicen LC Chaetodon reticulatus DD 
Centropyge vrolikii LC Chaetodon selene LC 
Cephalopholis argus LC Chaetodon semeion LC 
Cephalopholis aurantia LC Chaetodon speculum LC 
Cephalopholis boenak LC Chaetodon triangulum LC 
Cephalopholis cyanostigma LC Chaetodon trifascialis NT 
Cephalopholis formosa LC Chaetodon trifasciatus LC 
Cephalopholis leopardus LC Chaetodon ulietensis LC 
Cephalopholis microprion LC Chaetodon unimaculatus LC 
Cephalopholis miniata LC Chaetodon vagabundus LC 
Cephalopholis sexmaculata LC Chaetodon wiebeli LC 
Cephalopholis sonnerati LC Chaetodontoplus conspicillatus LC 
Cephalopholis spiloparaea LC Chaetodontoplus melanosoma LC 
Cephalopholis urodeta LC Chaetodontoplus mesoleucus LC 
Cetoscarus bicolor LC Chaetodontoplus septentrionalis LC 
Chaetodermis penicilligera LC Champsodon nudivittis NE 
Chaetodon adiergastos LC Chanos chanos LC 
Chaetodon assarius LC Cheilinus chlorourus LC 
Chaetodon auriga LC Cheilinus fasciatus LC 
Chaetodon auripes LC Cheilinus oxycephalus LC 
Chaetodon baronessa LC Cheilinus trilobatus LC 
Chaetodon bennetti DD Cheilinus undulatus EN 
Chaetodon burgessi LC Cheilio inermis LC 
Chaetodon citrinellus LC Cheilodipterus artus LC 
Chaetodon collare LC Cheilodipterus intermedius NE 
Chaetodon decussatus LC Cheilodipterus isostigmus LC 
Chaetodon ephippium LC Cheilodipterus macrodon LC 
Chaetodon guttatissimus LC Cheilodipterus quinquelineatus LC 

 

Species IUCN 
Status Species IUCN 

Status 
Cheiloprion labiatus NE Chrysiptera oxycephala LC 
Chelmon marginalis LC Chrysiptera rollandi LC 
Chelonodon patoca LC Chrysiptera starcki LC 
Chiloscyllium griseum VU Chrysiptera talboti LC 
Chiloscyllium indicum VU Chrysiptera unimaculata LC 
Chiloscyllium punctatum NT Cirrhilabrus cyanopleura DD 
Chirocentrus dorab LC Cirrhitichthys falco LC 
Chirocentrus nudus LC Cirrhitichthys oxycephalus LC 
Chlorurus bleekeri LC Cirripectes filamentosus LC 
Chlorurus bowersi NT Conger myriaster LC 
Chlorurus japanensis LC Congresox talabonoides LC 
Chlorurus microrhinos LC Coradion altivelis LC 
Chlorurus sordidus LC Coradion chrysozonus LC 
Choerodon anchorago LC Coris aygula LC 
Choerodon jordani LC Coris batuensis LC 
Choerodon schoenleinii NT Coris dorsomacula LC 
Choridactylus multibarbus LC Coris gaimard LC 
Chromis alpha LC Coris pictoides LC 
Chromis amboinensis LC Coris variegata LC 
Chromis analis LC Corythoichthys amplexus LC 
Chromis atripectoralis LC Corythoichthys haematopterus LC 
Chromis atripes LC Crenimugil buchanani LC 
Chromis cinerascens LC Crenimugil crenilabis LC 
Chromis dimidiata LC Cromileptes altivelis VU 
Chromis elerae LC Crossosalarias macrospilus LC 
Chromis lepidolepis LC Cryptocentrus caeruleomaculatus LC 
Chromis lineata LC Cryptocentrus cinctus LC 
Chromis margaritifer LC Cryptocentrus fasciatus LC 
Chromis opercularis LC Cryptocentrus leptocephalus LC 
Chromis retrofasciatus LC Ctenochaetus binotatus LC 
Chromis scotochiloptera LC Ctenochaetus cyanocheilus LC 
Chromis ternatensis LC Ctenochaetus striatus LC 
Chromis viridis LC Ctenogobiops aurocingulus LC 
Chromis weberi LC Ctenogobiops pomastictus LC 
Chromis xanthochira LC Cyclichthys orbicularis LC 
Chromis xanthura LC Cymbacephalus beauforti LC 
Chrysiptera biocellata LC Cynoglossus arel DD 
Chrysiptera brownriggii LC Cynoglossus bilineatus LC 
Chrysiptera caeruleolineata LC Cynoglossus kopsii LC 
Chrysiptera cyanea LC Cynoglossus lingua LC 
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Species IUCN 
Status Species IUCN 

Status 
Caranx sexfasciatus LC Chaetodon kleinii LC 
Caranx tille LC Chaetodon larvatus LC 
Carcharhinus amblyrhynchos EN Chaetodon lineolatus LC 
Carcharhinus dussumieri EN Chaetodon lunula LC 
Carcharhinus melanopterus VU Chaetodon melannotus LC 
Centriscus scutatus LC Chaetodon meyeri LC 
Centropyge bicolor LC Chaetodon ocellicaudus DD 
Centropyge bispinosa LC Chaetodon octofasciatus LC 
Centropyge eibli LC Chaetodon ornatissimus LC 
Centropyge heraldi LC Chaetodon plebeius LC 
Centropyge multispinis LC Chaetodon punctatofasciatus LC 
Centropyge nox LC Chaetodon rafflesii LC 
Centropyge tibicen LC Chaetodon reticulatus DD 
Centropyge vrolikii LC Chaetodon selene LC 
Cephalopholis argus LC Chaetodon semeion LC 
Cephalopholis aurantia LC Chaetodon speculum LC 
Cephalopholis boenak LC Chaetodon triangulum LC 
Cephalopholis cyanostigma LC Chaetodon trifascialis NT 
Cephalopholis formosa LC Chaetodon trifasciatus LC 
Cephalopholis leopardus LC Chaetodon ulietensis LC 
Cephalopholis microprion LC Chaetodon unimaculatus LC 
Cephalopholis miniata LC Chaetodon vagabundus LC 
Cephalopholis sexmaculata LC Chaetodon wiebeli LC 
Cephalopholis sonnerati LC Chaetodontoplus conspicillatus LC 
Cephalopholis spiloparaea LC Chaetodontoplus melanosoma LC 
Cephalopholis urodeta LC Chaetodontoplus mesoleucus LC 
Cetoscarus bicolor LC Chaetodontoplus septentrionalis LC 
Chaetodermis penicilligera LC Champsodon nudivittis NE 
Chaetodon adiergastos LC Chanos chanos LC 
Chaetodon assarius LC Cheilinus chlorourus LC 
Chaetodon auriga LC Cheilinus fasciatus LC 
Chaetodon auripes LC Cheilinus oxycephalus LC 
Chaetodon baronessa LC Cheilinus trilobatus LC 
Chaetodon bennetti DD Cheilinus undulatus EN 
Chaetodon burgessi LC Cheilio inermis LC 
Chaetodon citrinellus LC Cheilodipterus artus LC 
Chaetodon collare LC Cheilodipterus intermedius NE 
Chaetodon decussatus LC Cheilodipterus isostigmus LC 
Chaetodon ephippium LC Cheilodipterus macrodon LC 
Chaetodon guttatissimus LC Cheilodipterus quinquelineatus LC 

 

Species IUCN 
Status Species IUCN 

Status 
Cheiloprion labiatus NE Chrysiptera oxycephala LC 
Chelmon marginalis LC Chrysiptera rollandi LC 
Chelonodon patoca LC Chrysiptera starcki LC 
Chiloscyllium griseum VU Chrysiptera talboti LC 
Chiloscyllium indicum VU Chrysiptera unimaculata LC 
Chiloscyllium punctatum NT Cirrhilabrus cyanopleura DD 
Chirocentrus dorab LC Cirrhitichthys falco LC 
Chirocentrus nudus LC Cirrhitichthys oxycephalus LC 
Chlorurus bleekeri LC Cirripectes filamentosus LC 
Chlorurus bowersi NT Conger myriaster LC 
Chlorurus japanensis LC Congresox talabonoides LC 
Chlorurus microrhinos LC Coradion altivelis LC 
Chlorurus sordidus LC Coradion chrysozonus LC 
Choerodon anchorago LC Coris aygula LC 
Choerodon jordani LC Coris batuensis LC 
Choerodon schoenleinii NT Coris dorsomacula LC 
Choridactylus multibarbus LC Coris gaimard LC 
Chromis alpha LC Coris pictoides LC 
Chromis amboinensis LC Coris variegata LC 
Chromis analis LC Corythoichthys amplexus LC 
Chromis atripectoralis LC Corythoichthys haematopterus LC 
Chromis atripes LC Crenimugil buchanani LC 
Chromis cinerascens LC Crenimugil crenilabis LC 
Chromis dimidiata LC Cromileptes altivelis VU 
Chromis elerae LC Crossosalarias macrospilus LC 
Chromis lepidolepis LC Cryptocentrus caeruleomaculatus LC 
Chromis lineata LC Cryptocentrus cinctus LC 
Chromis margaritifer LC Cryptocentrus fasciatus LC 
Chromis opercularis LC Cryptocentrus leptocephalus LC 
Chromis retrofasciatus LC Ctenochaetus binotatus LC 
Chromis scotochiloptera LC Ctenochaetus cyanocheilus LC 
Chromis ternatensis LC Ctenochaetus striatus LC 
Chromis viridis LC Ctenogobiops aurocingulus LC 
Chromis weberi LC Ctenogobiops pomastictus LC 
Chromis xanthochira LC Cyclichthys orbicularis LC 
Chromis xanthura LC Cymbacephalus beauforti LC 
Chrysiptera biocellata LC Cynoglossus arel DD 
Chrysiptera brownriggii LC Cynoglossus bilineatus LC 
Chrysiptera caeruleolineata LC Cynoglossus kopsii LC 
Chrysiptera cyanea LC Cynoglossus lingua LC 
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Species IUCN 
Status Species IUCN 

Status 
Cynoglossus puncticeps LC Ecsenius yaeyamaensis LC 
Cypselurus oligolepis DD Elagatis bipinnulata LC 
Dactyloptena orientalis LC Eleutheronema tetradactylum DD 
Dactyloptena papilio NE Ellochelon vaigiensis LC 
Dactylopus dactylopus LC Elops machnata LC 
Dascyllus aruanus LC Enchelycore bayeri LC 
Dascyllus carneus LC Encrasicholina heteroloba LC 
Dascyllus melanurus LC Engyprosopon grandisquama LC 
Dascyllus reticulatus LC Engyprosopon multisquama LC 
Dascyllus trimaculatus LC Entomacrodus thalassinus LC 
Decapterus kurroides LC Ephippus orbis LC 
Decapterus macrosoma LC Epibulus insidiator LC 
Decapterus maruadsi LC Epinephelus areolatus LC 
Decapterus russelli LC Epinephelus bleekeri DD 
Dendrochirus biocellatus LC Epinephelus coioides LC 
Dendrochirus zebra LC Epinephelus corallicola LC 
Dendrophysa russelii LC Epinephelus diacanthus LC 
Dentex angolensis NT Epinephelus erythrurus LC 
Deveximentum insidiator NE Epinephelus fasciatus LC 
Diademichthys lineatus LC Epinephelus fuscoguttatus VU 
Diagramma pictum NT Epinephelus heniochus LC 
Dichotomyctere fluviatilis LC Epinephelus macrospilos LC 
Diodon holocanthus LC Epinephelus merra LC 
Diodon hystrix LC Epinephelus ongus LC 
Diodon liturosus NE Epinephelus polyphekadion VU 
Diploprion bifasciatum LC Epinephelus quoyanus LC 
Diproctacanthus xanthurus LC Epinephelus sexfasciatus LC 
Dipterygonotus balteatus LC Epinephelus tauvina DD 
Dischistodus chrysopoecilus LC Equulites elongatus NE 
Dischistodus fasciatus NE Equulites leuciscus LC 
Dischistodus melanotus LC Equulites lineolatus NE 
Dischistodus perspiciliatus LC Equulites oblongus NE 
Dischistodus prosopotaenia LC Eubleekeria jonesi  NE 
Drepane punctata LC Eubleekeria splendens LC 
Drombus ocyurus NE Eugnathogobius siamensis LC 
Echeneis naucrates LC Euleptorhamphus viridis NE 
Echidna nebulosa LC Eupleurogrammus glossodon LC 
Ecsenius bicolor LC Euthynnus affinis LC 
Ecsenius lineatus LC Eviota prasina LC 
Ecsenius midas LC Exyrias bellissimus LC 

 

Species IUCN 
Status Species IUCN 

Status 
Favonigobius aliciae  NE Halichoeres biocellatus LC 
Favonigobius opalescens NE Halichoeres chloropterus LC 
Fistularia commersonii LC Halichoeres chrysus LC 
Fistularia petimba LC Halichoeres hortulanus LC 
Forcipiger flavissimus LC Halichoeres leucoxanthus LC 
Forcipiger longirostris LC Halichoeres leucurus LC 
Fusigobius duospilus LC Halichoeres margaritaceus LC 
Fusigobius inframaculatus LC Halichoeres marginatus LC 
Gazza achlamys LC Halichoeres melanochir LC 
Gazza minuta LC Halichoeres melanurus LC 
Gazza rhombea  NE Halichoeres nebulosus LC 
Genicanthus melanospilos LC Halichoeres nigrescens LC 
Gerres erythrourus LC Halichoeres ornatissimus LC 
Gerres filamentosus LC Halichoeres podostigma LC 
Gerres longirostris LC Halichoeres prosopeion LC 
Gerres oyena LC Halichoeres richmondi LC 
Gnathanodon speciosus LC Halichoeres scapularis LC 
Gnathodentex aureolineatus LC Halichoeres trimaculatus LC 
Gnatholepis anjerensis LC Halichoeres vrolikii LC 
Gobiodon citrinus LC Halieutaea stellata LC 
Gobiodon quinquestrigatus LC Hemiglyphidodon plagiometopon LC 
Gomphosus varius LC Hemigobius mingi  NE 
Gracila albomarginata LC Hemigymnus fasciatus LC 
Grammatobothus polyophthalmus LC Hemigymnus melapterus LC 
Grammatorcynus bilineatus LC Hemipristis elongata VU 
Grammistes sexlineatus LC Hemiramphus far NE 
Gunnellichthys monostigma LC Hemitaurichthys polylepis LC 
Gunnellichthys viridescens LC Hemitaurichthys zoster LC 
Gymnocranius elongatus LC Heniochus acuminatus LC 
Gymnocranius grandoculis LC Heniochus chrysostomus LC 
Gymnocranius griseus LC Heniochus diphreutes LC 
Gymnothorax buroensis LC Heniochus monoceros LC 
Gymnothorax enigmaticus LC Heniochus pleurotaenia LC 
Gymnothorax flavimarginatus LC Heniochus singularius LC 
Gymnothorax javanicus LC Heniochus varius LC 
Gymnothorax meleagris LC Herklotsichthys punctatus LC 
Gymnothorax pictus LC Heteroconger hassi LC 
Gymnothorax thyrsoideus LC Heteropriacanthus cruentatus LC 
Gymnothorax undulatus LC Himantura undulata EN 
Halichoeres argus LC Hippocampus kuda VU 



61M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

Species IUCN 
Status Species IUCN 

Status 
Cynoglossus puncticeps LC Ecsenius yaeyamaensis LC 
Cypselurus oligolepis DD Elagatis bipinnulata LC 
Dactyloptena orientalis LC Eleutheronema tetradactylum DD 
Dactyloptena papilio NE Ellochelon vaigiensis LC 
Dactylopus dactylopus LC Elops machnata LC 
Dascyllus aruanus LC Enchelycore bayeri LC 
Dascyllus carneus LC Encrasicholina heteroloba LC 
Dascyllus melanurus LC Engyprosopon grandisquama LC 
Dascyllus reticulatus LC Engyprosopon multisquama LC 
Dascyllus trimaculatus LC Entomacrodus thalassinus LC 
Decapterus kurroides LC Ephippus orbis LC 
Decapterus macrosoma LC Epibulus insidiator LC 
Decapterus maruadsi LC Epinephelus areolatus LC 
Decapterus russelli LC Epinephelus bleekeri DD 
Dendrochirus biocellatus LC Epinephelus coioides LC 
Dendrochirus zebra LC Epinephelus corallicola LC 
Dendrophysa russelii LC Epinephelus diacanthus LC 
Dentex angolensis NT Epinephelus erythrurus LC 
Deveximentum insidiator NE Epinephelus fasciatus LC 
Diademichthys lineatus LC Epinephelus fuscoguttatus VU 
Diagramma pictum NT Epinephelus heniochus LC 
Dichotomyctere fluviatilis LC Epinephelus macrospilos LC 
Diodon holocanthus LC Epinephelus merra LC 
Diodon hystrix LC Epinephelus ongus LC 
Diodon liturosus NE Epinephelus polyphekadion VU 
Diploprion bifasciatum LC Epinephelus quoyanus LC 
Diproctacanthus xanthurus LC Epinephelus sexfasciatus LC 
Dipterygonotus balteatus LC Epinephelus tauvina DD 
Dischistodus chrysopoecilus LC Equulites elongatus NE 
Dischistodus fasciatus NE Equulites leuciscus LC 
Dischistodus melanotus LC Equulites lineolatus NE 
Dischistodus perspiciliatus LC Equulites oblongus NE 
Dischistodus prosopotaenia LC Eubleekeria jonesi  NE 
Drepane punctata LC Eubleekeria splendens LC 
Drombus ocyurus NE Eugnathogobius siamensis LC 
Echeneis naucrates LC Euleptorhamphus viridis NE 
Echidna nebulosa LC Eupleurogrammus glossodon LC 
Ecsenius bicolor LC Euthynnus affinis LC 
Ecsenius lineatus LC Eviota prasina LC 
Ecsenius midas LC Exyrias bellissimus LC 

 

Species IUCN 
Status Species IUCN 

Status 
Favonigobius aliciae  NE Halichoeres biocellatus LC 
Favonigobius opalescens NE Halichoeres chloropterus LC 
Fistularia commersonii LC Halichoeres chrysus LC 
Fistularia petimba LC Halichoeres hortulanus LC 
Forcipiger flavissimus LC Halichoeres leucoxanthus LC 
Forcipiger longirostris LC Halichoeres leucurus LC 
Fusigobius duospilus LC Halichoeres margaritaceus LC 
Fusigobius inframaculatus LC Halichoeres marginatus LC 
Gazza achlamys LC Halichoeres melanochir LC 
Gazza minuta LC Halichoeres melanurus LC 
Gazza rhombea  NE Halichoeres nebulosus LC 
Genicanthus melanospilos LC Halichoeres nigrescens LC 
Gerres erythrourus LC Halichoeres ornatissimus LC 
Gerres filamentosus LC Halichoeres podostigma LC 
Gerres longirostris LC Halichoeres prosopeion LC 
Gerres oyena LC Halichoeres richmondi LC 
Gnathanodon speciosus LC Halichoeres scapularis LC 
Gnathodentex aureolineatus LC Halichoeres trimaculatus LC 
Gnatholepis anjerensis LC Halichoeres vrolikii LC 
Gobiodon citrinus LC Halieutaea stellata LC 
Gobiodon quinquestrigatus LC Hemiglyphidodon plagiometopon LC 
Gomphosus varius LC Hemigobius mingi  NE 
Gracila albomarginata LC Hemigymnus fasciatus LC 
Grammatobothus polyophthalmus LC Hemigymnus melapterus LC 
Grammatorcynus bilineatus LC Hemipristis elongata VU 
Grammistes sexlineatus LC Hemiramphus far NE 
Gunnellichthys monostigma LC Hemitaurichthys polylepis LC 
Gunnellichthys viridescens LC Hemitaurichthys zoster LC 
Gymnocranius elongatus LC Heniochus acuminatus LC 
Gymnocranius grandoculis LC Heniochus chrysostomus LC 
Gymnocranius griseus LC Heniochus diphreutes LC 
Gymnothorax buroensis LC Heniochus monoceros LC 
Gymnothorax enigmaticus LC Heniochus pleurotaenia LC 
Gymnothorax flavimarginatus LC Heniochus singularius LC 
Gymnothorax javanicus LC Heniochus varius LC 
Gymnothorax meleagris LC Herklotsichthys punctatus LC 
Gymnothorax pictus LC Heteroconger hassi LC 
Gymnothorax thyrsoideus LC Heteropriacanthus cruentatus LC 
Gymnothorax undulatus LC Himantura undulata EN 
Halichoeres argus LC Hippocampus kuda VU 
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Species IUCN 
Status Species IUCN 

Status 
Hipposcarus longiceps LC Lagocephalus lunaris LC 
Hologymnosus annulatus LC Lagocephalus sceleratus LC 
Hologymnosus doliatus LC Lagocephalus spadiceus LC 
Hoplolatilus cuniculus NE Lates calcarifer LC 
Hoplolatilus fronticinctus NE Leiognathus brevirostris NE 
Hoplolatilus starcki NE Leiognathus equulus LC 
Hyporhamphus affinis NE Leiognathus longispinis NE 
Hyporhamphus dussumieri NE Leiuranus semicinctus LC 
Hyporhamphus quoyi LC Lepidotrigla spiloptera LC 
Ilisha filigera DD Lepidozygus tapeinosoma LC 
Ilisha kampeni LC Leptojulis cyanopleura LC 
Ilisha megaloptera LC Lethrinus atkinsoni LC 
Ilisha melastoma LC Lethrinus erythropterus LC 
Inegocia japonica LC Lethrinus harak LC 
Inimicus sinensis LC Lethrinus lentjan LC 
Istiblennius coronatus NE Lethrinus mahsena EN 
Istiblennius edentulus LC Lethrinus microdon LC 
Istiblennius lineatus LC Lethrinus obsoletus LC 
Istigobius decoratus LC Lethrinus olivaceus LC 
Istigobius goldmanni LC Lethrinus ornatus LC 
Istigobius ornatus LC Lethrinus xanthochilus LC 
Jaydia poeciloptera NE Liachirus melanospilos LC 
Jaydia truncata NE Lobotes surinamensis LC 
Johnius belangerii LC Lutjanus argentimaculatus LC 
Johnius carutta LC Lutjanus biguttatus LC 
Karalla daura  NE Lutjanus bohar LC 
Koumansetta hectori LC Lutjanus carponotatus LC 
Kumococius rodericensis LC Lutjanus decussatus LC 
Kyphosus cinerascens LC Lutjanus ehrenbergii LC 
Kyphosus vaigiensis LC Lutjanus fulviflamma LC 
Labrichthys unilineatus LC Lutjanus fulvus LC 
Labroides bicolor LC Lutjanus gibbus LC 
Labroides dimidiatus LC Lutjanus johnii LC 
Labroides pectoralis LC Lutjanus kasmira LC 
Labropsis alleni LC Lutjanus lutjanus LC 
Labropsis manabei LC Lutjanus malabaricus LC 
Lactarius lactarius DD Lutjanus monostigma LC 
Laeops parviceps LC Lutjanus quinquelineatus LC 
Lagocephalus gloveri DD Lutjanus rivulatus LC 
Lagocephalus inermis LC Lutjanus russellii LC 

 

Species IUCN 
Status Species IUCN 

Status 
Lutjanus sebae LC Naso annulatus LC 
Lutjanus stellatus NE Naso brachycentron LC 
Lutjanus vitta LC Naso brevirostris LC 
Macolor macularis LC Naso hexacanthus LC 
Macolor niger LC Naso lituratus LC 
Macrodontogobius wilburi LC Naso thynnoides LC 
Macropharyngodon meleagris LC Naso unicornis LC 
Maculabatis gerrardi EN Naso vlamingii LC 
Malacanthus brevirostris NE Naucrates ductor LC 
Malacanthus latovittatus NE Nebrius ferrugineus VU 
Megalaspis cordyla LC Nectamia bandanensis LC 
Megalops cyprinoides DD Nectamia fusca LC 
Meiacanthus atrodorsalis LC Nemapteryx caelata NE 
Meiacanthus ditrema LC Nematalosa nasus LC 
Meiacanthus lineatus LC Nemateleotris decora LC 
Meiacanthus smithi LC Nemateleotris magnifica LC 
Melichthys niger LC Nemipterus aurora LC 
Melichthys vidua LC Nemipterus balinensoides LC 
Mene maculata NE Nemipterus bathybius LC 
Minous coccineus LC Nemipterus furcosus LC 
Minous monodactylus LC Nemipterus hexodon LC 
Minous pictus NE Nemipterus japonicus LC 
Minous trachycephalus NE Nemipterus marginatus LC 
Mobula birostris EN Nemipterus mesoprion LC 
Monacanthus chinensis LC Nemipterus nematophorus LC 
Monodactylus argenteus LC Nemipterus nemurus LC 
Monotaxis grandoculis LC Nemipterus peronii LC 
Mulloidichthys flavolineatus LC Nemipterus tambuloides LC 
Mulloidichthys vanicolensis LC Nemipterus thosaporni LC 
Muraenesox cinereus LC Neoglyphidodon melas LC 
Myripristis adusta LC Neoglyphidodon nigroris LC 
Myripristis berndti LC Neoglyphidodon oxyodon LC 
Myripristis botche LC Neoglyphidodon thoracotaeniatus LC 
Myripristis hexagona LC Neoniphon opercularis LC 
Myripristis kuntee LC Neoniphon sammara LC 
Myripristis murdjan LC Neopomacentrus anabatoides LC 
Myripristis pralinia LC Neopomacentrus azysron LC 
Myripristis violacea LC Neopomacentrus bankieri LC 
Myripristis vittata LC Neopomacentrus cyanomos LC 
Narcine maculata VU Neopomacentrus filamentosus LC 
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Hipposcarus longiceps LC Lagocephalus lunaris LC 
Hologymnosus annulatus LC Lagocephalus sceleratus LC 
Hologymnosus doliatus LC Lagocephalus spadiceus LC 
Hoplolatilus cuniculus NE Lates calcarifer LC 
Hoplolatilus fronticinctus NE Leiognathus brevirostris NE 
Hoplolatilus starcki NE Leiognathus equulus LC 
Hyporhamphus affinis NE Leiognathus longispinis NE 
Hyporhamphus dussumieri NE Leiuranus semicinctus LC 
Hyporhamphus quoyi LC Lepidotrigla spiloptera LC 
Ilisha filigera DD Lepidozygus tapeinosoma LC 
Ilisha kampeni LC Leptojulis cyanopleura LC 
Ilisha megaloptera LC Lethrinus atkinsoni LC 
Ilisha melastoma LC Lethrinus erythropterus LC 
Inegocia japonica LC Lethrinus harak LC 
Inimicus sinensis LC Lethrinus lentjan LC 
Istiblennius coronatus NE Lethrinus mahsena EN 
Istiblennius edentulus LC Lethrinus microdon LC 
Istiblennius lineatus LC Lethrinus obsoletus LC 
Istigobius decoratus LC Lethrinus olivaceus LC 
Istigobius goldmanni LC Lethrinus ornatus LC 
Istigobius ornatus LC Lethrinus xanthochilus LC 
Jaydia poeciloptera NE Liachirus melanospilos LC 
Jaydia truncata NE Lobotes surinamensis LC 
Johnius belangerii LC Lutjanus argentimaculatus LC 
Johnius carutta LC Lutjanus biguttatus LC 
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Lagocephalus gloveri DD Lutjanus rivulatus LC 
Lagocephalus inermis LC Lutjanus russellii LC 
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Maculabatis gerrardi EN Naso vlamingii LC 
Malacanthus brevirostris NE Naucrates ductor LC 
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Narcine maculata VU Neopomacentrus filamentosus LC 



64 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

Species IUCN 
Status Species IUCN 

Status 
Neopomacentrus violascens LC Ozichthys albimaculosus LC 
Neosynchiropus ocellatus NE Palutrus scapulopunctatus LC 
Neotrygon kuhlii DD Pampus argenteus VU 
Netuma bilineata LC Pampus chinensis NE 
Netuma thalassina LC Paracaesio sordida LC 
Novaculichthys taeniourus LC Paracanthus hepatus NE 
Nuchequula blochii NE Paracentropyge multifasciata LC 
Nuchequula gerreoides DD Parachaetodon ocellatus LC 
Odonus niger LC Paracheilinus filamentosus LC 
Ophichthus altipennis LC Paracirrhites arcatus LC 
Opisthopterus tardoore LC Paracirrhites forsteri LC 
Oplopomus oplopomus LC Paraluteres prionurus LC 
Osteogeneiosus militaris NE Paramonacanthus choirocephalus LC 
Osteomugil cunnesius NE Paramonacanthus japonicus LC 
Ostorhinchus aureus LC Parapeneus cyclostomus NE 
Ostorhinchus chrysopomus LC Parapercis clathrata LC 
Ostorhinchus compressus LC Parapercis cylindrica LC 
Ostorhinchus cookii LC Parapercis filamentosa NE 
Ostorhinchus cyanosoma LC Parapercis pulchella LC 
Ostorhinchus dispar LC Parapercis snyderi LC 
Ostorhinchus fasciatus LC Parapercis xanthozona LC 
Ostorhinchus griffini LC Paraplagusia bilineata LC 
Ostorhinchus hartzfeldii LC Parapriacanthus ransonneti NE 
Ostorhinchus nigrofasciatus LC Parascolopsis tanyactis LC 
Ostorhinchus novemfasciatus LC Parascorpaena mcadamsi LC 
Ostorhinchus sealei NE Parastromateus niger LC 
Ostorhinchus semilineatus NE Pardachirus pavoninus LC 
Ostorhinchus septemstriatus NE Parupeneus barberinoides LC 
Ostorhinchus taeniophorus NE Parupeneus barberinus LC 
Ostracion cubicus LC Parupeneus ciliatus LC 
Ostracion meleagris NE Parupeneus heptacanthus LC 
Ostracion solorense NE Parupeneus indicus LC 
Otolithes ruber LC Parupeneus macronemus LC 
Oxycheilinus celebicus LC Parupeneus multifasciatus LC 
Oxycheilinus diagramma LC Parupeneus pleurostigma LC 
Oxycheilinus mentalis LC Parupeneus trifasciatus LC 
Oxycheilinus orientalis LC Pateobatis jenkinsii VU 
Oxycirrhites typus LC Pegasus laternarius DD 
Oxymonacanthus longirostris VU Pempheris oualensis NE 
Oxyurichthys papuensis LC Pempheris schwenkii NE 
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Status 
Pempheris vanicolensis NE Plectroglyphidodon dickii NT 
Pennahia anea LC Plectroglyphidodon fasciolatus LC 
Pennahia macrocephalus LC Plectroglyphidodon leucozonus LC 
Pentapodus bifasciatus LC Plectropomus areolatus VU 
Pentapodus caninus LC Plectropomus laevis LC 
Pentapodus emeryii LC Plectropomus leopardus LC 
Pentapodus setosus LC Plectropomus maculatus LC 
Pentapodus trivittatus LC Plectropomus oligacanthus LC 
Pentaprion longimanus LC Plesiops coeruleolineatus LC 
Pervagor janthinosoma LC Plicofollis layardi NE 
Pervagor melanocephalus LC Plotosus canius NE 
Petroscirtes variabilis LC Plotosus lineatus LC 
Photoblepharon palpebratum LC Polydactylus sextarius NE 
Photolateralis stercorarius NE Pomacanthus annularis LC 
Photopectoralis bindus DD Pomacanthus imperator LC 
Pictichromis diadema LC Pomacanthus semicirculatus LC 
Plagiotremus phenax LC Pomacanthus sexstriatus LC 
Plagiotremus rhinorhyncos LC Pomacanthus xanthometopon LC 
Planiliza macrolepis LC Pomacentrus adelus NE 
Planiliza subviridis LC Pomacentrus alexandrae NE 
Planiliza tade DD Pomacentrus alleni LC 
Platax batavianus NE Pomacentrus amboinensis LC 
Platax orbicularis LC Pomacentrus auriventris LC 
Platax pinnatus NE Pomacentrus bankanensis LC 
Platax teira LC Pomacentrus bintanensis NE 
Platybelone platyura NE Pomacentrus brachialis NE 
Platycephalus indicus DD Pomacentrus chinensis NE 
Plectorhinchus albovittatus NE Pomacentrus chrysurus LC 
Plectorhinchus celebicus NE Pomacentrus coelestis LC 
Plectorhinchus chaetodonoides NE Pomacentrus cuneatus NE 
Plectorhinchus chubbi DD Pomacentrus grammorhynchus LC 
Plectorhinchus chyrsotaenia NE Pomacentrus lepidogenys NT 
Plectorhinchus flavomaculatus NE Pomacentrus littoralis NE 
Plectorhinchus gibbosus LC Pomacentrus moluccensis LC 
Plectorhinchus lessonii NE Pomacentrus nagaskiensis NE 
Plectorhinchus lineatus NE Pomacentrus nigromarginatus LC 
Plectorhinchus obscurus NE Pomacentrus pavo LC 
Plectorhinchus polytaenia LC Pomacentrus philippinus LC 
Plectorhinchus sordidus LC Pomacentrus reidi LC 
Plectorhinchus vittatus LC Pomacentrus simsiang LC 
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Pomacentrus stigma NE Pseudodax moluccanus LC 
Pomacentrus tripunctatus LC Pseudomonacanthus macrurus LC 
Pomacentrus vaiuli LC Pseudorhombus arsius LC 
Pomadasys argenteus LC Pseudorhombus diplospilus LC 
Pomadasys argyreus LC Pseudorhombus elevatus LC 
Pomadasys kaakan LC Pseudorhombus malayanus LC 
Pomadasys maculatus LC Pseudorhombus quinquocellatus LC 
Premnas biaculeatus LC Pseudotriacanthus strigilifer LC 
Priacanthus blochii LC Pseudochromis caudalis LC 
Priacanthus hamrur LC Pteragogus cryptus LC 
Priacanthus tayenus LC Ptereleotris evides LC 
Priolepis cincta LC Ptereleotris heteroptera LC 
Pristiapogon exostigma LC Ptereleotris microlepis LC 
Pristiapogon fraenatus LC Pterocaesio chrysozona LC 
Pristiapogon kallopterus LC Pterocaesio lativittata LC 
Pristicon rhodopterus LC Pterocaesio marri LC 
Pristicon trimaculatus LC Pterocaesio pisang LC 
Pristipomoides filamentosus LC Pterocaesio randalli NE 
Pristipomoides multidens LC Pterocaesio tile LC 
Pristipomoides typus LC Pterois antennata LC 
Pristotis jerdoni LC Pterois radiata LC 
Psammoperca waigiensis NE Pterois russelli LC 
Psettodes erumei DD Pterois volitans LC 
Pseudamia hayashii NE Pygoplites diacanthus LC 
Pseudanthias bicolor LC Rachycentron canadum LC 
Pseudanthias dispar LC Rastrelliger brachysoma DD 
Pseudanthias huchtii LC Rastrelliger faughni DD 
Pseudanthias lori LC Rastrelliger kanagurta DD 
Pseudanthias pleurotaenia LC Repomucenus virgis NE 
Pseudanthias randalli LC Rhabdamia gracilis NE 
Pseudanthias smithvanizi LC Rhincodon typus EN 
Pseudanthias squamipinnis LC Rhinecanthus aculeatus LC 
Pseudanthias tuka LC Rhinecanthus rectangulus LC 
Pseudobalistes flavimarginatus LC Rhinecanthus verrucosus LC 
Pseudocheilinus evanidus LC Rhynchobatus djiddensis  CR 
Pseudocheilinus hexataenia LC Rhynchorhamphus malabaricus NE 
Pseudocheilinus octotaenia LC Rhynchostracion nasus NE 
Pseudochromis fuscus LC Rogadius pristiger LC 
Pseudochromis ransonneti NE Salarias fasciatus LC 
Pseudocoris yamashiroi LC Samaris cristatus LC 

 

Species IUCN 
Status Species IUCN 

Status 
Sardinella frimbriata LC Scolopsis taenioptera LC 
Sardinella gibbosa LC Scolopsis trilineata LC 
Sargocentron caudimaculatum LC Scolopsis vosmeri LC 
Sargocentron cornutum LC Scomberoides commersonnianus LC 
Sargocentron diadema LC Scomberoides lysan LC 
Sargocentron microstoma LC Scomberoides tol LC 
Sargocentron praslin LC Scomberomorus commerson NT 
Sargocentron rubrum LC Scomberomorus guttatus DD 
Sargocentron seychellense NE Scorpaena neglecta NE 
Sargocentron spiniferum LC Scorpaenodes scaber DD 
Sargocentron tiere LC Scorpaenodes varipinnis LC 
Sargocentron violaceum LC Scorpaenopsis cirrosa NE 
Saurida longimanus LC Scorpaenopsis diabolus LC 
Saurida micropectoralis LC Scorpaenopsis oxycephala LC 
Saurida tumbil LC Scorpaenopsis venosa DD 
Saurida undosquamis LC Secutor ruconius NE 
Scarus dimidiatus LC Selar boops LC 
Scarus flavipectoralis LC Selar crumenophthalmus LC 
Scarus forsteni LC Selaroides leptolepis LC 
Scarus frenatus LC Seriola rivoliana LC 
Scarus ghobban LC Seriolina nigrofasciata LC 
Scarus globiceps LC Setipinna breviceps LC 
Scarus hypselopterus NT Siganus argenteus LC 
Scarus niger LC Siganus canaliculatus LC 
Scarus oviceps LC Siganus corallinus LC 
Scarus prasiognathos LC Siganus guttatus LC 
Scarus psittacus LC Siganus javus LC 
Scarus quoyi LC Siganus lineatus LC 
Scarus rivulatus LC Siganus magnificus LC 
Scarus rubroviolaceous LC Siganus puellus LC 
Scarus schlegeli LC Siganus punctatus LC 
Scarus spinus LC Siganus spinus LC 
Scarus tricolor LC Siganus stellatus LC 
Scatophagus argus LC Siganus vermiculatus LC 
Scolopsis affinis LC Siganus virgatus LC 
Scolopsis bilineata LC Siganus vulpinis LC 
Scolopsis ciliata LC Sillago aeolus NE 
Scolopsis lineata LC Sillago ingenuua NE 
Scolopsis margaritifera LC Sillago sihama LC 
Scolopsis monogramma LC Siphamia tubifer LC 
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Sargocentron rubrum LC Scomberomorus guttatus DD 
Sargocentron seychellense NE Scorpaena neglecta NE 
Sargocentron spiniferum LC Scorpaenodes scaber DD 
Sargocentron tiere LC Scorpaenodes varipinnis LC 
Sargocentron violaceum LC Scorpaenopsis cirrosa NE 
Saurida longimanus LC Scorpaenopsis diabolus LC 
Saurida micropectoralis LC Scorpaenopsis oxycephala LC 
Saurida tumbil LC Scorpaenopsis venosa DD 
Saurida undosquamis LC Secutor ruconius NE 
Scarus dimidiatus LC Selar boops LC 
Scarus flavipectoralis LC Selar crumenophthalmus LC 
Scarus forsteni LC Selaroides leptolepis LC 
Scarus frenatus LC Seriola rivoliana LC 
Scarus ghobban LC Seriolina nigrofasciata LC 
Scarus globiceps LC Setipinna breviceps LC 
Scarus hypselopterus NT Siganus argenteus LC 
Scarus niger LC Siganus canaliculatus LC 
Scarus oviceps LC Siganus corallinus LC 
Scarus prasiognathos LC Siganus guttatus LC 
Scarus psittacus LC Siganus javus LC 
Scarus quoyi LC Siganus lineatus LC 
Scarus rivulatus LC Siganus magnificus LC 
Scarus rubroviolaceous LC Siganus puellus LC 
Scarus schlegeli LC Siganus punctatus LC 
Scarus spinus LC Siganus spinus LC 
Scarus tricolor LC Siganus stellatus LC 
Scatophagus argus LC Siganus vermiculatus LC 
Scolopsis affinis LC Siganus virgatus LC 
Scolopsis bilineata LC Siganus vulpinis LC 
Scolopsis ciliata LC Sillago aeolus NE 
Scolopsis lineata LC Sillago ingenuua NE 
Scolopsis margaritifera LC Sillago sihama LC 
Scolopsis monogramma LC Siphamia tubifer LC 
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Species IUCN 
Status Species IUCN 

Status 
Sirembo jerdoni LC Taeniurops meyeni VU 
Solenostomus cyanopterus LC Telatrygon zugei VU 
Solenostomus paradoxus LC Temera hardwickii VU 
Sorsogona tuberculata LC Tentoriceps cristatus NE 
Sphaeramia orbicularis LC Terapon jarbua LC 
Sphyraena barracuda LC Terapon theraps LC 
Sphyraena flavicauda LC Tetrosomus gibbosus LC 
Sphyraena forsteri LC Thalassoma amblycephalum LC 
Sphyraena jello LC Thalassoma hardwicke LC 
Sphyraena obtusata LC Thalassoma jansenii LC 
Sphyraena putnamae LC Thalassoma lunare LC 
Sphyraena qenie LC Thalassoma lutescens LC 
Sphyrna lewini CR Thalassoma quinquevittatum LC 
Stegastes albifasciatus LC Thryssa hamiltonii LC 
Stegastes lacrymatus NE Thryssa mystax LC 
Stegastes lividus LC Thryssa setirostris LC 
Stegastes nigricans LC Thunnus orientalis NT 
Stegastes obreptus NE Torpedo fuscomaculata DD 
Stegostoma fasciatum EN Torpedo marmorata VU 
Stethojulis bandanensis LC Torquigener pallimaculatus LC 
Stethojulis interrupta LC Toxotes jaculatrix LC 
Stethojulis strigiventer LC Trachinocephalus myops LC 
Stethojulis trilineata LC Trachinotus baillonii LC 
Stolephorus commersonnii LC Trachinotus blochii LC 
Stolephorus dubiosus LC Trachyrhamphus bicoarctatus LC 
Stolephorus indicus LC Triacanthus biaculeatus LC 
Stolephorus insularis DD Triaenodon obesus VU 
Strongylura incisa NE Trichiurus lepturus LC 
Sufflamen bursa LC Trimma tevegae LC 
Sufflamen chrysopterum LC Tripodicthys oxycephalus NE 
Sufflamen frenatum LC Trixiphichthys weberi NE 
Suggrundus macracanthus LC Tylosurus crocodilus LC 
Synanceia verrucosa LC Upeneus japonicus NE 
Synodus hoshinonis LC Upeneus luzonius NE 
Synodus variegatus LC Upeneus moluccensis LC 
Taeniamia fucata LC Upeneus sulphureus LC 
Taeniamia macroptera LC Upeneus sundaicus LC 
Taeniamia zosterophora LC Upeneus tragula LC 
Taenianotus triacanthus LC Uranoscopus oligolepis LC 
Taeniura lymma LC Uraspis helvola LC 

 

Species IUCN 
Status 

Uraspis uraspis LC 
Valenciennea helsdingenii LC 
Valenciennea longipinnis LC 
Valenciennea muralis LC 
Valenciennea puellaris LC 
Valenciennea randalli LC 
Valenciennea sexguttata LC 
Valenciennea strigata LC 
Variola louti LC 
Verulux cypselurus LC 
Wetmorella albofasciata LC 
Xanthichthys auromarginatus LC 
Xiphasia setifer LC 
Xiphocheilus typus LC 
Yarica hyalosoma LC 
Zanclus cornutus LC 
Zapogon evermanni LC 
Zebrasoma scopas LC 
Zebrasoma veliferum LC 
Zoramia leptacantha LC 
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Commercially important fish 

1) Epinephelus areolatus 

 
 

2) Epinephelus coioides 

 
 
 
 

3) Amphiprion ocellaris 

 
 

4) Scarus psittacus 

 
 
 
 
 

5) Taeniura lymma 
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5.0 GAP ANALYSIS 

 
Several gaps among the studies have been noted throughout reviewing and extracting 
data from the previous studies on coral reefs. To begin with, there were insufficient 
inventory list of coral reefs on species level. Many studies reported family name instead 
of species list. This however made evaluation process trickier without the list of endemic, 
endangered and “ecological resilience” to be used as reliable datasets. 

Next, there were lacks of continuous or long-term monitoring on benthic covers and the 
changes in coral reefs structures. References in the forms of videos and photos using 
quadrat and transect in tourist attraction site would be beneficial for long-term 
monitoring process. Aside from that, long-term data collection on the physical 
parameters of the waters were also lacking. Data such as seawater temperature, 
turbidity, chlorophyll concentration and nutrient level are crucial to helps us better 
understand and manage these delicate ecosystems. 

Furthermore, there are also few data or studies on the connectivity between coral reefs 
either within Marine Protected Areas (MPA) or among MPAs itself. Next, data on the 
effects of monsoon season on coral reefs biological response and survivability, as well 
as data on areas that were not gazetted as MPAs such as coastlines and fisheries 
intended area remains one of the biggest gaps in coral reef studies.  

To end with, fewer research and publications at well known areas such as Pulau Pangkor, 
Melaka and Pulau Perak were very little. This might be due to limited taxonomist on fish 
and coral reefs. 

 

5.0 DISCUSSION 

This study has disclosed the baseline data of the coral reefs and fish community in the 
waters of Malaysia. In short, starting from the year 2000, there’s a significant steady 
increase in numbers of publications where the highest number of publications were 
recorded in 2016. Both Sabah and Terengganu have the most publications recorded, with 
the advantage of having many sites that are favourable for researchers. Generally, the 
coral cover in Malaysia were in ‘Fair’ condition. Meanwhile, publications on fishes were 
the highest in 2005 although there was slight increase since year 1994, and fluctuated in 
the subsequent years. 

 

6.1 Proposing Potentially New Marine Protected Area 

Based on data collected throughout present study, few areas were selected to be 
proposed as MPAs. East Coast of Peninsular Conservation Zone were picked thanks to 
multiple usages of the area; 

i. Total no-take zone 
ii. Tourist zone 

iii. Reserve zone (offshore) 
iv. Open zone 

 

 

 

 

 

 

 

 

 

 

 

Figure 11. Proposed area for new MPA in East Coast of Peninsular Conservation Zone. 

 

Lastly is Tun Mustapha Park and Luconia shoal National Park. Rig-to-Reef Initiative were 
started in order to increase the artificial reefs and new conservation areas especially in 
nearshore of Sarawak and Northeast of Sabah. 

 

 

 

 

 

 

 

 

 

Figure 12. Proposed area for new MPA in Sabah and Sarawak. 

Recommendation 

Based on what was brought to light during this study, a few recommendations are 
proposed. First of all, coral reef areas with high resilience reefs should be identified. 
Secondly, long-term coral reefs monitoring on biological and physical aspects should be 
constructed and implemented. Numbers of coral reef restoration programmes should 
also be increased by local stakeholders. Last but not least, identify and build up a centre 
for species type and DNA information on coral reefs and reef fishes. 
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1.0 INTRODUCTION 
 

As a megadiverse country which lies on the Sunda shelf platform, Malaysia’s 
natural ecosystems of terrestrial, freshwater, marine and estuary harbour a diverse array 
of floral and faunal communities. The biodiversity hotspot in Malaysia allows the nation 
to be recognised as one of the 12 mega-biodiversity countries, with an estimation of 
plethora of species from vascular plants (15,000 species), mammals (306 species), birds 
(742 species), amphibians (242 species), reptiles (567 species), freshwater fish (over 449 
species), marine fish (over 1,616 species) and invertebrates (more than 150,000 species) 
have been documented (KETSA, 2006). These wealth data have qualified this 
biodiversity-rich country to ratify the Convention on Biological Diversity (CBD) in 1994, 
with the goals of having equitable sharing of benefits from biological resources and 
promoting the biodiversity conservation as an integral part of sustainable development. 

Biodiversity in general is an abbreviation of the term “biological diversity” and it 
pools the concepts of plants and animals as genetic resources, together with the 
diversity of species and habitats in which they sheltered in (KETSA, 2006). As a whole, the 
biodiversity refers to the totality and variety of living organisms, inhabiting a variety of 
complex and productive ecosystems on earth. In the case of a marine realm, the living 
organisms range from the smallest prokaryotes to the large marine mammals, with 
certain species adapted well to the some of the most extreme environment (Cochrane et 
al., 2016).  

In Malaysia, where the Exclusive Economic Zone (EEZ) overlaps with the Coral 
Triangle Region, this area is believed to have the greatest diversity of marine life in the 
world, covering the areas of coral reefs, mangrove forests, mud flats, seagrass and sandy 
beaches. All these ecosystems are complete with an ecological aspect of the 
relationships between the marine organisms and their habitats such as physiological 
processes, predator-prey relationships, trophic webs, competition and resource 
partitioning (Cochrane et al., 2016). Both the biological and ecological aspects 
eventually contribute to the healthy biodiversity and play an important role in maintaining 
and defining the productive marine ecosystems. In a large-scale aspect, the marine 
ecosystem offers several important ecological services such as the pollution and flood 
controls, storm protection, habitat for species, recycling of nutrients, carbon 
sequestration and shoreline stabilization (Barbier, 2017). In some unique marine 
habitats, these areas act as important stores of genetic materials and possess 
educational and scientific research values. Above all the ecosystems present in 
Malaysian territory, the coral reef area is the most structurally complex and 
taxonomically diverse marine ecosystems, providing habitat for tens of thousands of 
associated fishes and invertebrates. 

Marine invertebrate communities, particularly the benthic organisms, are largely 
comprised of macroinvertebrates between the size of 500µm and 1mm, such as the 
annelids (polychaetes), molluscs (gastropods and bivalves), crustaceans (amphipods, 
shrimps and crabs), and echinoderms (sea cucumbers and brittle stars). Such 
organisms which largely found in the soft-bottom substrates and relatively easy to 
collect, are biologically greatly diverse, especially on the continental shelf. Besides 
playing a vital role in maintaining the sediment and water quality of the areas, 
macrobenthos are also an important and major food source for bottom-feeding fish, 
invertebrates and birds. The significant support to the aquatic food web largely 

 

contributes to the ecosystem stability and the sustenance of fishery resources (Rabaoui, 
2019).  

Ecologically, the benthic communities are a great bio-indicator species, as 
compared to the fish and plankton, as they are susceptible to the pollutant exposure, 
received prolonged contact with the accumulated contaminants over time, and mostly 
sedentary species (Young et al., 2014). Furthermore, besides the long lifespan of the 
organisms which successfully provide a sufficient record of environmental quality, their 
reactions to the surroundings also are relatively quick and has provided graded 
responses to the various stressor intensities. All these characteristics eventually have 
made them to commonly used as targets in biological assessment and monitoring of 
environmental quality (Araujo-Leyva et al., 2020). Briefly, the changes on the species 
composition, abundance, diversity and density of the benthic communities will 
determine the health status of the area.  

Marine invertebrates, especially bottom-dwelling species are susceptible the 
various natural and anthropogenic threats such as climate change, alien invasive 
species, habitat degradation and destruction, overexploitation and harvesting and water 
pollution. Climate change is one of the central issues that concern the biodioversity and 
ecosystem function of marine invertebrates. This is exacerbarted by the warming of 
oceans, causes the oceans to become more acidic and subsequently affecting many 
organisms, particularly the calcifying species (Byrne, 2011). While global warming has 
been imposing problem on marine ecosystems for a long time, a more recent pressing 
issue causes detrimental impacts on marine invertebrates is plastic pollution. In 
contrast to ocean warming that occurs globally, plastic pollution is rather a more 
regional problem, at least for Malaysia. According to a study, Malaysia was the 8th top 
plastic polluter in 2021 (Tan et al, 2022). This is very alarming as plastic, especially 
microplastics and nanoplastics debris may affect the development, behaviour, 
response, food intake and consequently may cause mortality of marine invertebrates. 
Moreover, the accumulation of microplastics and nanoplastics accumulate in the 
sediment ecosystem may be several orders of magnitudes higher compared to the other 
part of the ocean (Haegerbaeumer et al., 2019). 

In a global scale, the marine invertebrate studies, in relation to ecosystem-based 
status are widely covered. However, in Malaysia, despite the location of this country 
which lies on the Coral Triangle Region with global marine biodiversity hotspot, the 
diversity and species composition of marine groups, particularly the invertebrates 
remain overlooked and unknown. In fact, there is a significant gap in knowledge exists on 
the marine biodiversity as most studies are incomprehensive and focus only the small 
and specific regional areas only. Most research also exclusively reported the basic 
information of the distribution and assemblage of marine invertebrates in different 
Malaysian states, without representing the information from the whole country. In 
addition, the data coverage of those organisms is still incomplete even though numerous 
ecological functions have been identified.  

The exploration and digging of information regarding the marine invertebrate 
revealed that, the data found are mostly fragmented and scattered across agencies and 
research institutes. Some data are unpublished and some remained as internal 
circulation document. No compilation of updated data and published information on the 
marine invertebrate species checklist are available. These has leads to a challenge to 
configure overall analysis on marine invertebrate trajectory in Malaysian water. All these 



93M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T 

1.0 INTRODUCTION 
 

As a megadiverse country which lies on the Sunda shelf platform, Malaysia’s 
natural ecosystems of terrestrial, freshwater, marine and estuary harbour a diverse array 
of floral and faunal communities. The biodiversity hotspot in Malaysia allows the nation 
to be recognised as one of the 12 mega-biodiversity countries, with an estimation of 
plethora of species from vascular plants (15,000 species), mammals (306 species), birds 
(742 species), amphibians (242 species), reptiles (567 species), freshwater fish (over 449 
species), marine fish (over 1,616 species) and invertebrates (more than 150,000 species) 
have been documented (KETSA, 2006). These wealth data have qualified this 
biodiversity-rich country to ratify the Convention on Biological Diversity (CBD) in 1994, 
with the goals of having equitable sharing of benefits from biological resources and 
promoting the biodiversity conservation as an integral part of sustainable development. 

Biodiversity in general is an abbreviation of the term “biological diversity” and it 
pools the concepts of plants and animals as genetic resources, together with the 
diversity of species and habitats in which they sheltered in (KETSA, 2006). As a whole, the 
biodiversity refers to the totality and variety of living organisms, inhabiting a variety of 
complex and productive ecosystems on earth. In the case of a marine realm, the living 
organisms range from the smallest prokaryotes to the large marine mammals, with 
certain species adapted well to the some of the most extreme environment (Cochrane et 
al., 2016).  

In Malaysia, where the Exclusive Economic Zone (EEZ) overlaps with the Coral 
Triangle Region, this area is believed to have the greatest diversity of marine life in the 
world, covering the areas of coral reefs, mangrove forests, mud flats, seagrass and sandy 
beaches. All these ecosystems are complete with an ecological aspect of the 
relationships between the marine organisms and their habitats such as physiological 
processes, predator-prey relationships, trophic webs, competition and resource 
partitioning (Cochrane et al., 2016). Both the biological and ecological aspects 
eventually contribute to the healthy biodiversity and play an important role in maintaining 
and defining the productive marine ecosystems. In a large-scale aspect, the marine 
ecosystem offers several important ecological services such as the pollution and flood 
controls, storm protection, habitat for species, recycling of nutrients, carbon 
sequestration and shoreline stabilization (Barbier, 2017). In some unique marine 
habitats, these areas act as important stores of genetic materials and possess 
educational and scientific research values. Above all the ecosystems present in 
Malaysian territory, the coral reef area is the most structurally complex and 
taxonomically diverse marine ecosystems, providing habitat for tens of thousands of 
associated fishes and invertebrates. 

Marine invertebrate communities, particularly the benthic organisms, are largely 
comprised of macroinvertebrates between the size of 500µm and 1mm, such as the 
annelids (polychaetes), molluscs (gastropods and bivalves), crustaceans (amphipods, 
shrimps and crabs), and echinoderms (sea cucumbers and brittle stars). Such 
organisms which largely found in the soft-bottom substrates and relatively easy to 
collect, are biologically greatly diverse, especially on the continental shelf. Besides 
playing a vital role in maintaining the sediment and water quality of the areas, 
macrobenthos are also an important and major food source for bottom-feeding fish, 
invertebrates and birds. The significant support to the aquatic food web largely 

 

contributes to the ecosystem stability and the sustenance of fishery resources (Rabaoui, 
2019).  

Ecologically, the benthic communities are a great bio-indicator species, as 
compared to the fish and plankton, as they are susceptible to the pollutant exposure, 
received prolonged contact with the accumulated contaminants over time, and mostly 
sedentary species (Young et al., 2014). Furthermore, besides the long lifespan of the 
organisms which successfully provide a sufficient record of environmental quality, their 
reactions to the surroundings also are relatively quick and has provided graded 
responses to the various stressor intensities. All these characteristics eventually have 
made them to commonly used as targets in biological assessment and monitoring of 
environmental quality (Araujo-Leyva et al., 2020). Briefly, the changes on the species 
composition, abundance, diversity and density of the benthic communities will 
determine the health status of the area.  

Marine invertebrates, especially bottom-dwelling species are susceptible the 
various natural and anthropogenic threats such as climate change, alien invasive 
species, habitat degradation and destruction, overexploitation and harvesting and water 
pollution. Climate change is one of the central issues that concern the biodioversity and 
ecosystem function of marine invertebrates. This is exacerbarted by the warming of 
oceans, causes the oceans to become more acidic and subsequently affecting many 
organisms, particularly the calcifying species (Byrne, 2011). While global warming has 
been imposing problem on marine ecosystems for a long time, a more recent pressing 
issue causes detrimental impacts on marine invertebrates is plastic pollution. In 
contrast to ocean warming that occurs globally, plastic pollution is rather a more 
regional problem, at least for Malaysia. According to a study, Malaysia was the 8th top 
plastic polluter in 2021 (Tan et al, 2022). This is very alarming as plastic, especially 
microplastics and nanoplastics debris may affect the development, behaviour, 
response, food intake and consequently may cause mortality of marine invertebrates. 
Moreover, the accumulation of microplastics and nanoplastics accumulate in the 
sediment ecosystem may be several orders of magnitudes higher compared to the other 
part of the ocean (Haegerbaeumer et al., 2019). 

In a global scale, the marine invertebrate studies, in relation to ecosystem-based 
status are widely covered. However, in Malaysia, despite the location of this country 
which lies on the Coral Triangle Region with global marine biodiversity hotspot, the 
diversity and species composition of marine groups, particularly the invertebrates 
remain overlooked and unknown. In fact, there is a significant gap in knowledge exists on 
the marine biodiversity as most studies are incomprehensive and focus only the small 
and specific regional areas only. Most research also exclusively reported the basic 
information of the distribution and assemblage of marine invertebrates in different 
Malaysian states, without representing the information from the whole country. In 
addition, the data coverage of those organisms is still incomplete even though numerous 
ecological functions have been identified.  

The exploration and digging of information regarding the marine invertebrate 
revealed that, the data found are mostly fragmented and scattered across agencies and 
research institutes. Some data are unpublished and some remained as internal 
circulation document. No compilation of updated data and published information on the 
marine invertebrate species checklist are available. These has leads to a challenge to 
configure overall analysis on marine invertebrate trajectory in Malaysian water. All these 



94 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T 

shortcomings and the lack of trained taxonomists also have further contributed to the 
weak database of marine invertebrate studies in Malaysia.  

The data gathered from this project hopefully will bridge the gap of knowledge and 
provide the scientific evidence of number and diversity of marine invertebrate fauna 
available in Malaysian water, regardless the ecosystems they lived in. The outcomes of 
this research also will expectantly lead to the precise decision making by the 
policymakers and scientists for further study and conservation approach of the less 
covered sites.  

 

2.0 OBJECTIVES 
 
This report aims to: 

1) Document and analyse the variety of marine invertebrate data from the previous 
studies in Malaysian waters. 

2) Produce a comprehensive inventory of marine invertebrate in Malaysia according 
to location (by state) 

3) Determine the gap of knowledge and the need for further researches, in particular 
to protected areas. 

4) Identify the potential areas to be gazetted as Marine Protected Areas (MPAs) in 
Malaysia. 

  

 

3. 0 METHODOLOGY 
 
3.1 Types of references 

This desktop study is based exclusively on the secondary data, collected from 
various resources (Figure 1).  An extensive bibliographic search was conducted using two 
different sources, the physical source and softcopy sources.  The physical sources 
include the hardcopies of reading materials such as books, reports and theses, obtained 
from the libraries of Sultanah Nur Zahirah (PSNZ) of Universiti Malaysia Terengganu 
(UMT), the library of the Southeast Asian Fisheries Development Center (SEAFDEC) of 
Kuala Terengganu and personal collection of several researchers in UMT. The softcopy 
data were mainly obtained from online resources from the established indexing 
databases such as Web of Science (WoS), Scopus and Google Scholar, as well as 
common web search engine, the Google. 

 
Figure 1: Some of the hardcopy and softcopy references used in this study 

 
3.2 Identification and screening of references 

This desktop study commenced in August 2021 with preliminary study to identify 
the trend in study on marine invertebrates in Malaysia. The information identified in this 
stage are locations and years to determine the spatial and temporal gaps in previous 
studies. Upon identifying the gaps, the collection of secondary data of previous studies 
were carried out in September 2021. Data collections were carried out throughout this 
project with the focus was in September 2021 – October 2021. 

The physical books, reports and theses were gathered in this study without pre-
selection step. All physical sources deemed to be appropriate and suitable were 
collected and screened to select parts or topics related to marine invertebrates. 
Meanwhile, the enumeration of softcopy data was mainly carried out online based on 
keywords in the search engine selecting the option “Article title, Abstract, and 
Keywords”, limiting it to the cut-off region of Malaysian waters. In the first step of online 
sources, the document type chosen in search strategy include ‘article’, ‘conference 
paper’, ‘symposium’, ‘proceeding’ and ‘review’. The results obtained were refined by 
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searching the articles using general keyword based on organism. The searching was later 
narrow down using specialised keyword. Details of the search keywords are in Table 1. 

 
Table 1. The general and specialised keywords used for online articles search. 

Topic Keyword 

General keyword 

Organisms invertebrates, marine invertebrates, benthic, benthos, 
microbenthic, macrobenthos, meiobenthic, 
meiobenthos, macrofauna, meiofauna, bentik, bentos, 
makrobentos, meiobentos. 

Specialised keyword 

Organisms Annelida, Mollusca, Echinodermata, Arthropoda, 
Cnidaria, Crustacea, Bivalvia, Gastropoda, Anelida, 
Moluska, Ekinodermata, Artropoda, Krustasia, shell, 
bivalve, gastropod, worm, starfish, brittle star, sea 
urchin, shrimp, crab, kerang, cacing, tapak sulaiman, 
timun laut, udang, ketam 

 

Habitats estuary, wetlands, seagrass, lagoon, coral reefs, rocky 
shore, coastal water, coast, beach, island, mangrove, 
paya, tanah bencah, rumput laut, lagun, laguna, terumbu 
karang, batu karang, pantai berbatu, pesisir pantai, 
pantai, pulau, paya bakau. 

 
Initially, a higher number of articles was found in the first step as the articles were 

not restricted to biology or ecology but related to all disciplines of studies. Therefore, the 
articles were further screened by reading titles and abstracts followed by the elimination 
of the articles that were irrelevant to the objectives. Such irrelevant articles were for 
instance;  

i. Optimum dose of sea cucumber (Stichopus chloronotus) extract for wound 
healing;  

ii. Oyster culture in Malaysia: opportunities and challenges; and 
iii. Neurological disorder brain model: a lesson from marine worms (Annelida: 

Polychaeta) 

In the third and last step, the remaining articles were thoroughly screened and the 
references eligible for the project were considered. The important criteria for considering 
articles was that previous researches were concerning the Malaysian marine 
ecosystems only (detailed ecosystems as mentioned in Table 1 above), accessible 
through online database and the articles must be clearly addressing the species 
composition of invertebrates. For the reading materials of articles and hardcopies, both 
can be in either Malay or English languages, as long as the contents are relevant to the 
objectives. The articles related to freshwater river and tributaries were excluded. 
Additionally, the references in the selected papers were used to find articles that the 
team could have missed during the searching strategy.  

 

 
3.3 Focus organisms 

Although the duty of this Focus Group is to gather information on marine 
invertebrates, the present study focuses on macrobenthos (or macrofauna), with a 
superficial focus on meiobenthos (meiofauna). In other word, the focus is on the animals 
living in soft bottom habitat. This was done for a better delivery to the public and to 
address the concern on the organisms’ function as the proxy of environmental condition. 
In addition, such focus was also determined to avoid redundancy with another Focus 
Group that works on coral (also part of marine invertebrates). The selection of 
macrobenthos as the main organism was discussed and approved by the Department of 
Fisheries Malaysia (DOF) in preliminary workshop on 25th October 2021. 

 
 
 

3.4 Reference collection and organisation 
Initially, approximately a total of 160 references were discovered in relation to the 

marine invertebrate studies in Malaysian water. However, after refining the articles by 
inducting further keywords of ‘diversity, distribution, species composition and 
population of marine macrobenthos/macrofauna/meiobenthos/meiofauna’, the 
number of references obtained were 148. Most of the references came from the online 
sources and contributed by studies from the local universities in Malaysia.  

The references were recorded in MS Excel spreadsheet and organised according 
to information on area, habitat, types of study, methods, benthic composition and 
citation (Table 2). From this categorisation, data in the references were then expanded 
to present further information such as percentage abundance and density score. It is 
worth to note that there are discrepancies among the references where some previous 
studies identified the benthos to the species level, while the other only managed to 
identify to higher levels such as family and class. The other difference was the group of 
benthos, such that some studies covered all types of benthos while others focused on 
specific phyla (for instance, Annelida, Arthropoda). The discrepancies have made data 
comparison for entire references not possible, but instead, such comparisons were 
made among selected references. 

 
 Besides arranging the information according to categories, an overall information 

regarding entire list of species correspond to the areas was also recorded. In addition, 
the functional information on each species or the lowest taxonomic level (depending on 
the original references) were also collected for further analysis (not in this report). The 
functional traits provide a general ecological framework for understanding and modelling 
the community and ecosystem responses to the biotic and abiotic forcing. It covers the 
information of morphological, , physiological, structural, , or behavioural characteristics 
of an individual and are considered relevant to the response of those organisms to the 
environment. 
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searching the articles using general keyword based on organism. The searching was later 
narrow down using specialised keyword. Details of the search keywords are in Table 1. 
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comparison for entire references not possible, but instead, such comparisons were 
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Table 2. Categories for reference organisation. 

Information Categories 
 

Examples 

1. Area Queensbay (Penang) 
Offshore Pekan-Dungan 
 

2. Coordinates Lat. 5.332022 Lon. 100.309172 
Lat. 3.908056 Lon. 103.928611 
 

3. Habitat Coastal water 
Soft bottom of continental shelf 
 

4. Types of study Macrobenthos all phyla 
Polychaeta 
 

5. Methods Hand corer 
Smith-McIntyre grab 
 

6. Number of species 
 

 

7. Total abundance 
 

 

8. Most dominant species 
 

 

9. Citation 
 

 

 
3.5 Information for geospatial mapping 

For geospatial mapping of the study sites, only references with completed 
coordinates were included in the analysis of study. Whereas for study areas with a wider 
geographical region and without the coordinates data, such as the data obtained from 
the scientific cruises, only the starting and end points were taken into the consideration. 
The coordinates were standardised to decimal format and subjected to the analyses and 
mapping in an open-source desktop geographic information system application, the 
QGis (QGis, 2022). 

  

 

4.0 RESULTS / DATA ANALYSIS  
 

In most literatures where the basic information on species composition of marine 
macrobenthos and meiobenthos is provided, the assemblage of the organisms was 
further determined (species richness, abundance, density and percentage) according to 
the 1) year of the published data 2) different locations of the study sites (particularly the 
states in Malaysia) and 3) habitats or ecosystems. Such analyses were carried out using 
MS Excel spreadsheet. 

 

4.1 Yearly publications on marine invertebrates 
 

The earliest single publication found was in the year 1974 by A. Sasekumar on the 
distribution of macrofauna on a Malayan Mangrove shore (Sasekumar, 1974) (Figure 2). 
In the early years, marine invertebrate research in 
Malaysia showed a very minimum progress in terms of 
number of published studies. Following Sasekumar’s 
1974 study, the next published work published only 
after 7 years by Purchon and Purchon (1981). This was 
however on different approach than Sasekumar’s 
work where the later published work was not on 
general taxa of marine invertebrates, but rather 
focused on Mollusca only. In 1989, two ‘new’ studies 
came out by Nakao et al. (1989) on the macrobenthos 
and sedimentary environments in Selangor and 
Terengganu estuary, under the collaboration between 
Hokkaido University and Universiti Pertanian 
Malaysia. In general, the marked increases in the 
published works on marine invertebrates was only 
recorded starting in the early 2000s, particularly 
starting from 2002 to the year 2021, with the patterns 
fairly fluctuated over times (Figure 3).  

 
 

The highest record of marine invertebrate 
studies was documented in the year 2014 with a total number of 14 publications 
altogether, covering several states of Selangor, Johor, Sarawak and Kedah. A substantial 
decrease was in 2015 with only 5 published studies. The fluctuation patter continued in 
2016 with a sharp increase of the number of studies with 12 published articles. The 
number was consistent for 3-year duration until 2018, before it recorded another slump 
in 2020 with only 7 publications on the ecological study of macrobenthos.  It is unsure 
how such fluctuation occurred over the years, but this might have been due to many 
factors. The limited factor that mainly contributed to the low number of studies could 
possibly be the funding. As benthic or seabed studies are very costly and require a good 
support logistically (Gray and Elliott, 2009), inadequate financial support would have 
deterred the opportunity for researchers to carry out research in this topic. Moreover, 
macrobenthic study is one small part of a big research niche of marine biology or marine 

 
 
 
 
 
 
 
 
 
 
Figure 2. The earliest recorded 
work by Sasekuma (1974) was 
published in the Journal of Animal 
Ecology 
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ecology; where topics such as coral reefs, marine pollution and marine fishes have been 
topic of interests of many researchers too. This means, although the government might 
have given a huge amount of funds, benthic ecologists still have to compete with the 
other ecologists in terms of funding application. 

 

 
Figure 3: Number of marine invertebrate studies in Malaysia by year 

 

4.2 Locations of studies on marine invertebrates 
 

The references collected in this project are on studies conducted in all 13 states in 
Malaysia (Figure 4). This also includes large spatial scale studies conducted in the entire 
East coast region of Peninsular Malaysia. Terengganu contributed to the highest 
percentage of marine invertebrate studies (n=37; 21.64%), followed by Johor (n=26; 
15.20%) and Selangor which shared the same number of studies as Pulau Pinang, Sabah 
and Sarawak (n= 16; 9.36%). The lowest percentage of marine invertebrate studies was 
represented by Perlis (n=1; 0.58%). This particular reference was a proceeding paper by 
Shariff et al. (2000), focusing on the distribution of gastropods in different ecosystems of 
mudflats, mangrove and sandy shores of Kuala Perlis. A total of three studies have been 
conducted in the Exclusive Economic Zone (EEZ) of the East coast of Peninsular 
Malaysia, through the scientific cruises in the year 1997, 1998 and 2021, focusing on the 
marine benthos of all phyla. In brief, half of the states in Malaysia documented more than 
10 publications of marine invertebrate studies individually, while the other states of 
Negeri Sembilan, Melaka, Perak, Kelantan, Perlis, and Kedah, recorded less than 10 
publications, individually.  
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Figure 4:  Composition of marine invertebrate studies in Malaysia by states 

 
The dominance of Terengganu in terms of the most studied state is not of a surprise. This 
is due to this state houses a university with a niche area focusing on fisheries and marine 
resources; both of which are related to marine invertebrates. Before the establishment 
of the Universiti Malaysia Terengganu (UMT) as the pillar of marine and fisheries related 
studies, the foundation in this niche area has been laid by the Universiti Putra Malaysia 
(UPM) through its Fisheries and Marine Science Centre (which was later became UMT). 
The high number of marine research in Terengganu has been due to the privilege given by 
the Terengganu State Government to UMT to utilise a former Vietnamese refugee island, 
Pulau Bidong as a research station. Pulau Bidong is not gazetted as marine park, but 
instead gazetted as recreational island with limited activities permitted, including a 
small part of the island given to UMT.   

In Terengganu, apart from Bidong Island, most of the published data on marine 
invertebrate studies came from Setiu Wetlands. Although unlisted as one of the RAMSAR 
sites in Malaysia, Setiu wetlands, Terengganu is greatly blessed with 10 different 
interconnected ecosystems of BRIS (Beach ridges interspersed with swales), coastal 
forest, river, sea, beach, mudflat, lagoon, estuary, island and mangrove forest (Salim et 
al., 2020). All these inter-related ecosystems offer a variety of ecological, social and 
economic benefits to the local population and organisms in the wetland areas. The 
diversity of ecosystems offers various opportunities and perspectives to study, hence 
the high number of published works in Terengganu. Unfortunately, many developments 
have been carried out in this area which have caused coastal erosion and sedimentation 
to gradually have occurred. The subsequent destruction of habitat and population 
decline of the aquatic animals have hitherto attracted attentions from the researchers to 
study more on the adverse effects of those developments in Setiu Wetlands, Terengganu.   

In Johor, most of the marine invertebrate studies were conducted in Merambong 
and Tanjung Adang shoals, leads by many researches from all over universities in 
Malaysia. These two shoals mainly vegetated by as many as 10 species of seagrass, 
namely Enhalus acoroides, Thalasia hemprichii, Halophila ovalis, and etc and this 
productive and complex ecosystem had harboured a vast array of marine organisms 
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ecology; where topics such as coral reefs, marine pollution and marine fishes have been 
topic of interests of many researchers too. This means, although the government might 
have given a huge amount of funds, benthic ecologists still have to compete with the 
other ecologists in terms of funding application. 
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such as gastropods, bivalves, polychaetes, echinoderms and sponges. It is hypothesized 
that these two shoals have attracted the attention of many researchers due to the 
exposure of the shoals to shipping port, industrial and agriculture development (Shi et 
al., 2014). In addition, the anthropogenic factors of over-fishing, construction and land 
reclamation also had hooked the attentions of many researchers to study the effects of 
those activities on the condition and healthiness of the seagrass bed, which indirectly 
affecting the marine organism population.  

 

4.3 Habitat types in marine invertebrate studies 
 
In relation to the different habitats and ecosystems covered, the coastal water 

around Malaysia recorded the highest percentage of marine invertebrate studies (n= 38, 
23.75%), followed by mangrove (n= 33, 20.63%) and intertidal + subtidal areas which 
shared the same data as the estuary ecosystem (n= 16; 10% individually) (Figure 3). The 
lowest record of marine invertebrate studies is represented by delta (n= 2; 1.25%), with 
the studies being conducted in Klang-Langat delta of Selangor and Tumpat delta of 
Kelantan, focusing on the shrimp communities. A few other unique habitats of marine 
invertebrates have been documented from several studies, comprising of the atoll, 
nesting ground of horseshoe crab, shrimp pond and nursery ground as well as 
aquaculture ponds, which pooled together as data ‘others’. 

In coral areas, studies concentrating on the marine invertebrates received less 
attention as compared to the more prominent organisms living in those areas, such as 
the coral fishes and different types of stunning coral species. A fact to be highlighted is 
that coral reefs are archetypical benthic ecosystem, which found in warm, oligotrophic, 
and shallow depth of tropical waters (Vinithkumar, 2008). The coral reefs are basically 
formed by diverse groups of organisms and are considered as rainforest of the sea, as no 
other natural area can be equal to them due to their colour, sheer beauty of forms and 
designs.  

Figure 5 shows an almost similar percentage of marine invertebrate studies in 
coral areas and seagrass bed (6.25%; 6.875%, respectively). This finding is somehow 
parallel with the fact that the coral reefs are strongly associated to the other ecosystems 
such as seagrass meadows and seaweeds. Besides giving protection and mitigation 
effects of the normal hydrodynamics and storm conditions on the seagrass meadow and 
reef lagoon, the coral reefs also provide a sheltered condition to the seagrass areas. This 
sheltered condition then could enhance the particulate organic matter and sediment 
trapping effects by the seagrass canopies and thus, facilitate the organic carbon storing 
in the seagrass sediment. In brief, the capacity of the tropical seagrass meadows as a 
blue carbon sink are greatly enhanced by the coral reefs, through the wave dissipation 
that facilitates the sediment accumulation (Guerra-Vargas, 2020).  A fact to be pointed 
out is, as the coral reefs occur in tropical waters of impoverished phytoplankton content, 
with a diverse fauna that flourished in oligotrophic waters, the high productivity of the 
coral ecosystems are undeniable, like the seagrass beds itself.  

 

 
 
 
 
 
 
 
 

 

 

 

 

 
 
 

 

4.4 Distribution of marine invertebrate studies 
 

Figure 6 shows the composition of marine invertebrate studies in different 
habitats and ecosystems around Malaysian waters. The studies fairly converge at the 
west Malaysia (the East and West coasts of Peninsular Malaysia), as compared to the 
east Malaysia (Sabah and Sarawak), with the most of studies concentrating on the 
coastal region. The east coast of Peninsular Malaysia basically consists of straight sandy 
formation in the north and a series of hook or spiral-shaped bays to the south. While the 
west coast of Peninsular Malaysia comprises mainly of the mud, with limited areas of 
pocket sandy beaches. In Sarawak and Sabah, the coastlines are about equally divided 
between sandy beaches and mud coast (Abdullah, 1993). 

The coastal region of Malaysia with a land area of about 4.43 million hectares or 
13% of the total land mass in Malaysia, has a special socio-economic and environmental 
significance. Besides supports a large percentage of the population, the area also is the 
centre of the economic activities encompassing the urbanization, agriculture, fisheries, 
aquaculture, oil and gas exploitation, transportation and communication, recreation, etc 
(Abdullah, 1993). The mangrove wetlands, nearshore waters, islands and coral reefs 
areas around the coastal region, has successfully supported a viable marine fishery 
industry in Malaysia. It was reported that approximately 42% of the capture fisheries 
along the west coast of Peninsular Malaysia were mangrove-related species. The fishery 
catches are highly supported by the marine invertebrate which act as main food sources 
for the commercial fishes.  
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4.4 Distribution of marine invertebrate studies 
 

Figure 6 shows the composition of marine invertebrate studies in different 
habitats and ecosystems around Malaysian waters. The studies fairly converge at the 
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formation in the north and a series of hook or spiral-shaped bays to the south. While the 
west coast of Peninsular Malaysia comprises mainly of the mud, with limited areas of 
pocket sandy beaches. In Sarawak and Sabah, the coastlines are about equally divided 
between sandy beaches and mud coast (Abdullah, 1993). 

The coastal region of Malaysia with a land area of about 4.43 million hectares or 
13% of the total land mass in Malaysia, has a special socio-economic and environmental 
significance. Besides supports a large percentage of the population, the area also is the 
centre of the economic activities encompassing the urbanization, agriculture, fisheries, 
aquaculture, oil and gas exploitation, transportation and communication, recreation, etc 
(Abdullah, 1993). The mangrove wetlands, nearshore waters, islands and coral reefs 
areas around the coastal region, has successfully supported a viable marine fishery 
industry in Malaysia. It was reported that approximately 42% of the capture fisheries 
along the west coast of Peninsular Malaysia were mangrove-related species. The fishery 
catches are highly supported by the marine invertebrate which act as main food sources 
for the commercial fishes.  
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Figure 6: Map of Malaysia (left: Peninsular region and right: Sabah and Sarawak), comprising 
the marine invertebrate studies in different habitats and ecosystems based on the states in 

Malaysia 

 
According to the data obtained, studies focusing on the marine invertebrates at 

seagrass beds are mostly conducted in Sungai Pulai estuary, Johor, specifically at 
Merambong and Tanjung Adang shoals, with moderate level of diversity was found. These 
two sites are located in the western site of the Johor Straits and have gained much 
attention by the researchers from all over universities in Malaysia due to some issues. As 
compared to the mangrove and coastal areas, the macrobenthos studies in seagrass 
beds are far lower, possible because of the declining in the seagrass area itself. Among 
the activities attributed to the seagrass declines are the sediment runoff from cleared 
land flowing into coastal areas covering meadows; and discharge of unreated domestic 
sewage effluent, runoff fertilizer and outflow of animal waste; all rich in nutrients 
promoting large algal blooms that cover the seagrass and thus decreasing the plants’ 
photosynthesis capability (Japar Sidik et al. 2006). 

In Sungai Pulai estuary itself, an increasing in the human population and a rapid 
development along the straits (e.g. port expansion, industrial and agriculture 
development) (Shi et al., 2014) have urge the researchers to carry out more studies to 
increase the public awareness on the risks of these activities to the marine ecosystems. 
The marine invertebrate studies then can be very useful in evaluating the status of the 
environment along the population gradient.   

 

4.5 Composition of marine invertebrates in Malaysian water  
 

From the 148 literatures obtained, the basic information of species composition 
of marine invertebrate was recorded either in the numerical forms of abundance (n), 
density (no. of organisms/m2), or percentage composition (%) with some references 
applied the sighting frequency form (%), and basic statistics of diversity (H’) and Evenness 
(J’). However, for this project, the data analysis has been decided to treat those values 
separately as a whole new one, and excluded the statistical analysis, due to the 

 

standardisation and relevancy of the data, with the focus lies on the top three dominant 
species from each study.  

Out of 148 references found, a total of 36, 14, and 18 references provided full 
information on the assemblage of marine invertebrates, based on the abundance, density 
and percentage composition, respectively. A complete list of references is shown in the 
appendix. 

 
 
 

4.5.1 Overall abundance of marine invertebrates 
Only 76 out of 148 studies provide data to species level. These studies recorded 

an overall of 658 species belonging to 60,100 individuals with the Diadema setosum (sea 
urchin; n=8423; 14.01%) has been documented as the most dominant species, followed 
by Acanthomysis quadrispinosa (shrimp; n=7290; 12.13%) and Amphipoda (crustacean; 
n=5676; 9.44%). The least dominant species was represented by Namalycastis 
rhodochorde (Nypa worm; n= 1; 0.002%), Indothais rufotincta (Murex snail; n= 3; 0.001%) 
and Schistomeringos sp. (marine worm; n=4; 0.01%). Approximately 50% of the species 
from the whole studies have a composition of less than 5% (n= 29,916) (Figure 7). 

The Diadema setosum (Figure 8) which was abundantly documented in Teluk 
Tekek, Pulau Tioman, Pahang (n= 8371 individuals) implies that a higher abundance of 
algae was present in the study site (Kee et al., 2005). As the sea urchins play an important 
role in the benthic ecology of coastal ecosystems, particularly in barren grounds and 
coral reefs, the algal coverage and biomass will increase following the removal of the sea 
urchins. The sea urchins which practise grazing feeding habit was shown to effectively 
enhance the scleractinian coral recruitment and growth by grazing on algae that 
compete with coral. However, too high densities of the black-spined sea urchin can 
cause serious damage to the scleractinian coral as they will graze on the living coral as 
well (Do et al., 2020).  



105M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T 

Figure 6: Map of Malaysia (left: Peninsular region and right: Sabah and Sarawak), comprising 
the marine invertebrate studies in different habitats and ecosystems based on the states in 

Malaysia 

 
According to the data obtained, studies focusing on the marine invertebrates at 

seagrass beds are mostly conducted in Sungai Pulai estuary, Johor, specifically at 
Merambong and Tanjung Adang shoals, with moderate level of diversity was found. These 
two sites are located in the western site of the Johor Straits and have gained much 
attention by the researchers from all over universities in Malaysia due to some issues. As 
compared to the mangrove and coastal areas, the macrobenthos studies in seagrass 
beds are far lower, possible because of the declining in the seagrass area itself. Among 
the activities attributed to the seagrass declines are the sediment runoff from cleared 
land flowing into coastal areas covering meadows; and discharge of unreated domestic 
sewage effluent, runoff fertilizer and outflow of animal waste; all rich in nutrients 
promoting large algal blooms that cover the seagrass and thus decreasing the plants’ 
photosynthesis capability (Japar Sidik et al. 2006). 

In Sungai Pulai estuary itself, an increasing in the human population and a rapid 
development along the straits (e.g. port expansion, industrial and agriculture 
development) (Shi et al., 2014) have urge the researchers to carry out more studies to 
increase the public awareness on the risks of these activities to the marine ecosystems. 
The marine invertebrate studies then can be very useful in evaluating the status of the 
environment along the population gradient.   

 

4.5 Composition of marine invertebrates in Malaysian water  
 

From the 148 literatures obtained, the basic information of species composition 
of marine invertebrate was recorded either in the numerical forms of abundance (n), 
density (no. of organisms/m2), or percentage composition (%) with some references 
applied the sighting frequency form (%), and basic statistics of diversity (H’) and Evenness 
(J’). However, for this project, the data analysis has been decided to treat those values 
separately as a whole new one, and excluded the statistical analysis, due to the 

 

standardisation and relevancy of the data, with the focus lies on the top three dominant 
species from each study.  

Out of 148 references found, a total of 36, 14, and 18 references provided full 
information on the assemblage of marine invertebrates, based on the abundance, density 
and percentage composition, respectively. A complete list of references is shown in the 
appendix. 

 
 
 

4.5.1 Overall abundance of marine invertebrates 
Only 76 out of 148 studies provide data to species level. These studies recorded 

an overall of 658 species belonging to 60,100 individuals with the Diadema setosum (sea 
urchin; n=8423; 14.01%) has been documented as the most dominant species, followed 
by Acanthomysis quadrispinosa (shrimp; n=7290; 12.13%) and Amphipoda (crustacean; 
n=5676; 9.44%). The least dominant species was represented by Namalycastis 
rhodochorde (Nypa worm; n= 1; 0.002%), Indothais rufotincta (Murex snail; n= 3; 0.001%) 
and Schistomeringos sp. (marine worm; n=4; 0.01%). Approximately 50% of the species 
from the whole studies have a composition of less than 5% (n= 29,916) (Figure 7). 

The Diadema setosum (Figure 8) which was abundantly documented in Teluk 
Tekek, Pulau Tioman, Pahang (n= 8371 individuals) implies that a higher abundance of 
algae was present in the study site (Kee et al., 2005). As the sea urchins play an important 
role in the benthic ecology of coastal ecosystems, particularly in barren grounds and 
coral reefs, the algal coverage and biomass will increase following the removal of the sea 
urchins. The sea urchins which practise grazing feeding habit was shown to effectively 
enhance the scleractinian coral recruitment and growth by grazing on algae that 
compete with coral. However, too high densities of the black-spined sea urchin can 
cause serious damage to the scleractinian coral as they will graze on the living coral as 
well (Do et al., 2020).  



106 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T 

 
Figure 7:  Composition of marine invertebrate (abundance data) from Malaysian water, 

obtained from 36 references 
 

 
 

Figure 8:  Diadema setosum (long black-spined sea urchin) is a sea urchin species 
commonly found in Malaysia. (Photo source: Worms, 2022a) 
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As the second highest dominant 
macrofauna recorded, the Acanthomysis 
quadrispinosa (Figure 9) has been found 
mainly in Pulau Tinggi, Johor, with a total of 
7290 individuals collected from monthly 
sampling of one and half year period (Tan and 
Azman, 2018). The high frequency of 
sampling activity, as compared with the 
other studies might be the main contributors 
to the higher abundance of species recorded 
from the study. It is highlighted that the 
duration and frequency of sampling can 
affect the occurrence and distribution of the 
biota. For temporal aspect, there are many 
dimensions to consider prior conducting the 
sampling, such as deciding the most suitable 
time of collecting the samples, the sampling 
duration of how long it is conducted and the 
sampling frequency of how often the 
samples are taken within a given period 
(Bernal & Simcock 20126). All these factors 
eventually will affect the samples collection, 
with a higher abundance of organisms often 
corresponds with longer sampling duration 
and high sampling frequency. 

  
In terms of a higher taxa classification, from the 36 studies of a complete 

abundance data, Phylum Arthropoda recorded the highest percentage of abundance 
(n=25338; 43.22%), followed by Mollusca (n=17416; 29.70%) and Echinodermata (n= 
8423; 14.37%) (Figure 10A). The least composition was represented by Annelida (n= 
7452; 12.71%). More specific, marine invertebrates from Class Malacostraca revealed 
the highest composition (n=24756; 41.93%), followed by Class Gastropoda (n= 12283; 
20.80%) and Class Echinoidea (n= 8423; 14.27%) (Figure 10B). The least composition of 
marine invertebrates was documented by Class Cephalopoda (n= 52; 0.09%), with the 
other Classes of Copepoda (n=128; 0.22%), Thecostraca (n=455;0.77%), Ophiuroidea 
(n=220; 0.37%), and Asteroidea (n=192; 0.33%) recorded less than 1% of composition 
individually. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9. Acanthomysis quadrispinosa is a 
Mysid shrimp. This photo was scanned from a 
French ecologist, H. Nouvel’s personal notes 
(Photo source: Worms, 2022b). 
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Figure 10A: Composition of marine invertebrates (%), collected from Malaysian water, based 

on Phylum and abundance data. 
 

 
Figure 10B: Composition of marine invertebrates (%), collected from Malaysian water, based 

on Class and abundance data. 
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As previously discussed, one of the gaps in previously published studies on 
marine invertebrates in Malaysia is the discrepancy in terms of level of organism’s 
classification. Some studies identified the invertebrates to the species level, while some 
identified to a higher level such as family and even phylum. Therefore, for the recording 
purpose of this project, a complete list of taxa is provided according to the states in 
Malaysia with the inclusion of the East Coast of Peninsular Malaysia where studies were 
conducted in a big spatial scale (Table 3a and 3b). The taxa in this sense refers to the 
taxonomic classification without discriminating what level the classification is. For 
instance, there are classification of family level while there is also classification of 
species level  
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4.5.2 Overall density of marine invertebrates 
 
From 14 references of marine invertebrate studies in Malaysia (based on density data), a 
total of 42 species has been recorded from those studies with Daptonema hirsutum 
(roundworm; 28.3%) recorded the highest percentage of density, followed by Nematoda 
(roundworm; 24.02%), Sphaerolaimus macrocirculus (roundworm; 22.81%), 
Harpaticoida (copepod; 12.17%) and Spilophorella candida (nematoda; 10.97%). While, 
the rest of a total of 36 species (written as others) has documented a percentage of less 
than 1%, individually (Figure 11). 
 
The Daptonema hirsutum (roundworm or nematode) which was found in Teluk Awar, 
Sarawak has strong characteristics of occurring in large numbers, practise sedentary 
lifestyle, shorter reproductive cycle, and intimate association with sediments (lack of 
planktonic or aerial life cycle) (Chen et al., 2012). Besides due to the hydrodynamic 
forces, which might lead to a greater sediment mixing, hence increases oxygenation on 
sandy and muddy areas, the highest density of those organisms was probably due to the 
abundant food sources coming from the influx of freshwater (associated with nutrients) 
(Shabdin & Othman, 2008). The nutrient from the water together with total organic matter 
(TOM) inside the sediment were also identified as one of the components that affected 
the distribution pattern of marine nematode in Teluk Awar, Sarawak. As the free-living 
species are very selective in the food they ingest, the presence of large amounts of 
particular food at a locality would favour the colonization of species.  
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Figure 11: Composition of marine invertebrate (density data) from Malaysian water, obtained 

from 14 references 

 
In terms of a higher taxa classification, invertebrates from Phylum Nematoda recorded 
the highest percentage of density (86%) from the 14 studies, followed by Arthropoda 
(12.63%), Mollusca (0.82%) and Annelida (0.45%) (Figure 12A). The least composition of 
invertebrate in terms of density percentage was represented by Echinodermata and 
Ochrophyta, which less than 0.001%. As for Class level, invertebrate from Class 
Chromadorea recorded the highest taxa found (86.10%), followed by Nematoda 
(24.02%) and Copepoda (12.63%) (Figure 12B). In a study by Madin et al. (2021) in Kota 
Kinabalu, Sabah, very few algae of Phylum Ochrophyta and sessile invertebrates were 
found on the upper intertidal shore of the selected sampling sites. The low abundance of 
those organisms is mainly contributed by the human visitation which have caused the 
disturbance to the algae cover and sessile inverts that act as ecosystem buffers for 
gastropods. In Sampadi Island, Sarawak, the high benthic algae composition has been 
detected together with the molluscs of Littorina pyramidales. The benthic algae which 
are attached on the surface of sediment and rocks possibly become one of the food 
sources for the gastropods, which grazed on the macroalgae (Long et al., 2014).  
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detected together with the molluscs of Littorina pyramidales. The benthic algae which 
are attached on the surface of sediment and rocks possibly become one of the food 
sources for the gastropods, which grazed on the macroalgae (Long et al., 2014).  
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Figure 12B: Composition of marine invertebrates (%), collected from Malaysian water, based 

on Class and abundance data 
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Figure 11: Composition of marine invertebrate (density data) from Malaysian water, obtained 

from 14 references 
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Figure 12B: Composition of marine invertebrates (%), collected from Malaysian water, based 

on Class and abundance data 
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4.5.3 Percentage abundance of marine invertebrate 
 

From 18 references of marine invertebrate studies in Malaysia (based on percentage 
abundance data), a total of 42 species has been recorded from those studies with 
Spionidae (marine worm; 7.92%) recorded the highest percentage of abundance, 
followed by Nereididae (marine worm; 6.88%) and Parapenaeopsis sculptilis (rainbow 
shrimp; 5.73%). A summation of 39 species has documented a percentage of less than 
5%, individually (Figure 13).  

Figure 13: Composition of marine benthos (percentage abundance data) from Malaysian water, 
obtained from 18 references 

 
The Spionidae of marine worms was collected from 43 sampling stations located at 
offshore areas of Pekan-Dungun, Kuala Terengganu and Kudat - Balambangan Island 
(Rosli et al., 2016). The high occurrence of the polychaetes is highlighted to be 
contributed by the higher number of sampling stations, which covered three large areas 
of southern South China Sea. The South China Sea is known to harbour a vast array of 
biodiversity in which the species richness and abundance are higher as compared to the 
neighbouring seas. In relation to the Spionidae itself, this family of polychaetes is one of 
the largest and most diverse taxa of polychaetous annelids, which contributed to a major 
component in marine and estuarine benthic communities all over the world. The 

7.92

6.88

5.73

5.34

4.28

3.96

3.93
3.72

3.57
3.473.333.04

2.36

1.81

Species composition of marinebenthos % (Percentage abundance data)

Spionidae Nereididae Parapenaeopsis sculptilis
Nematoda Yoldia Cossura sp.
Parapenaeopsis hungerfordii Anadara granosa Nereis sp.
Chthamalus malayensis Capitellidae Ceratonereis (Composetia) sp.
Euraphia withersi Anadara antiquata Perinereis sp.
Metapenaeus affinis Tivela sp. Atrina pectinata
Pinna bicolor Hesionidae Prionospio sp.
Pinna deltodes Glyceridae Orbiniidae
Spionida Metapenaeus brevicornis Poecilochaetidae
Umbonium vestiarum Nephtyidae Balanus amphitrite
Eunicidae Cirratulidae Prionospio malmgreni
Penaeus indicus Opheliidae Circe sp.
Polychaeta Harpaticoida Paraonidae
Sabellidae Sternaspis scutata Paraprionospio pinnata
Nephtys

 

spionids are widely distributed, ranges from deep-sea to freshwaters (Abe et al., 2019). 
This group is well known to inhabit various substrates such as bottom sediment, sand or 
mud deposits in crevices of stones, rocks, shells and byssus and to associate with other 
invertebrates. In addition to the ability of exploiting wide range of habitats, the spionids 
also practise a great plasticity feeding method and possess diverse reproduction and 
developmental modes, which play an important role in the evolutionary success of the 
family.  
 
In terms of a higher taxa classification, marine invertebrates of Phylum Annelida 
recorded the highest percentage (51.04%) of abundance from the 18 studies, followed 
by Arthropoda (22.38%) and Mollusca (21.24%) (Figure 14A). The least composition of 
marine invertebrates was represented by Nematoda (5.34%). More details, marine 
invertebrates from Class Polychaeta recorded the highest taxa found (51.04%), followed 
by Malacostraca (22.38%) and Bivalvia (19.76%) (Figure 14B).  
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
 

Figure 14A: Composition of marine invertebrates (%), collected from Malaysian water, based 
on Phylum and percentage abundance (%) data 
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Figure 14B: Composition of marine invertebrates (%), collected from Malaysian water, based 
on Class and percentage abundance (%) data 

 

4.6 The IUCN Red List of macroinvertebrate species 
According to IUCN Red List or Red Data, species has been classified into three major 
groups of Extinct, Threatened and Lower Risk, with further nine groups have been formed 
in details (Figure 15) - Not Evaluated (NE), Data Deficient (DD), Least Concern (LC), Near 
Threatened (NT), Vulnerable (VU), Endangered (EN), Critically Endangered (CR), Extinct 
in the Wild (EW) and Extinct (EX). The classifications have been set through the criteria 
such as rate of decline, population size, area of geographic distribution and degree of 
population as well as the distribution fragmentation (Dublin, 2019). The brief description 
of each category is shown as below: 

1) Data Deficient (DD) - there is insufficient information available to adequately apply the 
criteria, such as taxonomic uncertainty, lack of key biological information, or inability to 
adequately quantify the impact of known threats.  

2) Endangered (EN) - treated for species which have been categorized as very likely to 
become extinct in their known native ranges in the near future.  

3) Least Concern (LC) - there are no known threats to a species, or quantification of known 
threats for a species does not come close to meeting any of the threatened category 
threshold.  

4) Vulnerable (VU) - refers to the species that is facing a high risk of extinction in the wild.  
5) Near Threatened (NT) - the criteria are not qualified for Critically Endangered, Endangered 

or Vulnerable now, but is approximately close to qualify the Threatened category in the 
near future.  

6) Not Evaluated (NE) - the species basically has not yet been evaluated against the criteria.  
7) Critically Endangered (CR) - species that is extremely high risk of extinction in the wild 
8) Extinct in the wild (EW) - known only to survive in captivity, or as a naturalized population 

outside its historic range  
9) Extinct (EX) – assigned to species for which there is no reasonable doubt that the last 

individual has died. 
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Figure 15: The conservation status by International Union for Conservation of Nature (IUCN) 

 
 
From this study, a total of 23 species has been successfully assessed for the IUCN Red 
List (Table 4), with the rest of the other species are not even recorded in the Red List. Five 
species have been listed as “data deficient (DD)” with most of them come from the 
horseshoe crabs and sea cucumbers, one species of Holothuria scabra (golden 
sandfish) classified as “endangered (EN)”, six species of gastropods and sea cucumbers 
as “Least Concern (LC)”, three species of giant clams as “Lower Risk” and two species 
of sea cucumbers - Holothuria fuscogilva and Stichopus herrmanni as “vulnerable (VU)”. 
While six genera (i.e. Alpheus, Cassidula, Gammarus, Littoria, Loligo, Tridacna) are listed 
as “depend on species” category, with a few information provided on the categories of 
full scientific name under the same genus.  

 
 
 
 

Table 4: Species assessed for the IUCN Red List of macroinvertebrate species  
Scientific Name Common name IUCN Status 

1 Carcinoscorpius 
rotundicauda 

Round-tailed 
horseshoe crab 

Data Deficient 

2 Stichopus horrens Black sea cucumber Data Deficient 
3 Stichopus ocellatus Yellow sea cucumber Data Deficient 
4 Tachypleus gigas Indo-Pacific horseshoe 

crab 
Data Deficient 

5 Thelenota anax Amber fish Data Deficient 
6 Alpheus sp. Snapping shrimps Depends on species.  

Alpheus cyanoteles = Endangered  
7 Cassidula sp. Salt marsh snails Depends on species.  

Cassidula aurisfelis = Least Concern;  
Cassidula labrella = Least Concern; 
Cassidula multiplicate = Least 
Concern 
Cassidula crassiuscula = Least 
Concern 

8 Gammarus sp. Gammarid amphipod Depends on species.  
Gammarus acherondytes = 
Endangered  
Gammarus hyalelloides = Vulnerable  
Gammarus desperatus = Critically 
Endangered 
Gammarus bousfieldi = Vulnerable 
Gammarus pecos = Vulnerable  

Threatened  

 DD    NE 

Extinct Lower Risk Other 
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Figure 14B: Composition of marine invertebrates (%), collected from Malaysian water, based 
on Class and percentage abundance (%) data 
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9 Littoraria sp. Mangrove periwinkle Depends on species. 
Littoraria undulata = Least Concern 
Littoraria flammea = extinct 
Littoraria angulifera = Least Concern 

10 Loligo sp. Long-finned squid Depends on species. 
Loligo forbesii = Least concern 
Loligo vulgaris = Data deficient 
Loligo reynaudii = Least Concern 

11 Tridacna sp. Giant clam Depends on species. 
Tridacna gigas =Vulnerable 
Tridacna rosewateri = Vulnerable  

12 Holothuria scabra Sandfish (sea 
cucumber) 

Endangered 

13 Holothuria 
(Lessonothuria) 
pardalis 

Mottled light brown-
grey and white sea 
cucumber 

Least Concern 

14 Holothuria 
leucospilota 

Black sea cucumber or 
black tarzan 

Least Concern 

15 Stenothyra polita Snails Least Concern 
16 Stichopus 

chloronotus 
Greenfish sea 
cucumber 

Least Concern 

17 Stichopus vastus Zebrafish Least Concern 
18 Telescopium 

telescopium 
Telescope snail Least Concern 

19 Tridacna maxima Small giant clam Lower Risk/conservation dependent 
20 Tridacna squamosa Fluted giant clam Lower Risk/conservation dependent 
21 Tridacna crocea Saffron-coloured clam Lower Risk/least concern 
22 Holothuria fuscogilva White teatfish or white-

teeth 
Vulnerable 

23 Stichopus herrmanni Herrmann's sea 
cucumber 

Vulnerable 

 
The Golden sandfish of Holothuria scabra falls onto the Endangered (EN) category as this 
species is commercially exploited as food delicacies (bêche-de-mer) - boiled, dried and 
smoked flesh of sea cucumbers to make soups (Hamel et al., 2013). Most of the bêche-
de-mer originated from the southwestern Pacific, where the dozen species of the genera 
Holothuria, Stichopus and Thelonota can be found in coral reefs area. By at least 30% 
overexploiting as food delicacies, the sea cucumber populations are estimated to have 
declined by more than 90% in at least 50% of its range (e.g. in East Africa, Madagascar, 
India, Vietnam, Papua New Guinea, Solomon Islands). In Vanuatu, this species may also 
be overexploited as the fishery industry has been closed. As the species population had 
already declined and overexploited since the 1960s, it is thus estimated to have 
experienced of at least 50% declines over the past 30–50 years, therefore, listed as 
Endangered (EN). If the species exploitation was significantly decreased, this species 
may recover relatively quick due to its reproductive capacity. 
 
 
 

 

The sea cucumbers of Holothuria fuscogilva (white teatfish) and Stichopus herrmanni 
(Herrmann's sea cucumber) are among the many invertebrate species that are poached 
in tropical Indo-Pacific region since more than a thousand year (Jummy et al., 2012). Their 
exploitation has risen for the last 25 years and is approaching the international markets 
due to its highest value species and greatest demand. Their high commercial value and 
ease of capture as well as their vulnerability have contributed to a high exploitation 
activity and therefore cause the depletion of stocks in many coastal areas. The white 
teatfish itself are particularly vulnerable to overfishing due to their life history traits of low 
mobility, density dependent reproduction and external fertilization, as well as presumed 
slow growth, and late sexual maturity.  
 
In short, for marine kind, the marine scientists have set a target of assessing the global 
conservation status of 20,000 marine species, with now, more than 14,000 have been 
represented in the IUCN Red List (IUCN, 2022). Most of the accomplished taxonomic 
groups include all the worlds’ known marine mammals, sea turtles, sharks and rays, sea 
snake, corals, mangroves, seagrasses, tunas and billfish, and numerous fish families. 
However, for marine invertebrate species of five different Phyla (Porifera, Cnidaria, 
Mollusca, Crustacea and Echinodermata), over 30% of the species are considered as 
Data Deficient (DD) by the IUCN Red List. For Phylum Mollusca, approximately 85,000 to 
100,000 species have been identified, with up to 200,000 extant species may exists 
(Polidoro et al., 2011).  
 
 In conclusion, for the marine realm, the record of the list is still poorly covered, 
comprising less than 15% of the species accessed. The IUCN has identified priority 
taxonomic groups of marine fish, vertebrates, corals, plants (mangrove and seagrass), 
macroalgae (seaweeds) and selected invertebrate families of crustaceans, echinoderms 
and molluscs. It is highlighted that once the priority groups can be fully assessed, the 
number of marine species on the IUCN Red List will be increased more than six-fold.  
 

5.0 GAP ANALYSIS 
Some limitations or study gaps have been discovered while working on data accession 
for the marine ecosystem and biodiversity in Malaysia's water (i.e. focused on marine 
invertebrate studies). First off, there is no international consensus on data processing 
and findings for research on the ecology of marine invertebrates. As an instance, some 
research used the sighting frequency while others give the data on overall abundance in 
percentage form. Next, difference in unit of measurement is another limitation; for 
example, some studies assess density as “total number of individuals/cm²” rather than 
“total number of individuals/m²”. 
 
The next gap in studies been encountered is the unstandardized terms of level of 
taxonomy and focus groups. Most of the published studies identified the organisms up 
to the Family and Class level only as the detail identification might be the limitation factor 
for the studies, especially when covering a major aspect of benthos as overall, instead of 
one or two focus groups. It is understandable that the higher classification was 
conducted in order to minimize the errors of the identification. Credit should be given to 
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22 Holothuria fuscogilva White teatfish or white-

teeth 
Vulnerable 

23 Stichopus herrmanni Herrmann's sea 
cucumber 

Vulnerable 

 
The Golden sandfish of Holothuria scabra falls onto the Endangered (EN) category as this 
species is commercially exploited as food delicacies (bêche-de-mer) - boiled, dried and 
smoked flesh of sea cucumbers to make soups (Hamel et al., 2013). Most of the bêche-
de-mer originated from the southwestern Pacific, where the dozen species of the genera 
Holothuria, Stichopus and Thelonota can be found in coral reefs area. By at least 30% 
overexploiting as food delicacies, the sea cucumber populations are estimated to have 
declined by more than 90% in at least 50% of its range (e.g. in East Africa, Madagascar, 
India, Vietnam, Papua New Guinea, Solomon Islands). In Vanuatu, this species may also 
be overexploited as the fishery industry has been closed. As the species population had 
already declined and overexploited since the 1960s, it is thus estimated to have 
experienced of at least 50% declines over the past 30–50 years, therefore, listed as 
Endangered (EN). If the species exploitation was significantly decreased, this species 
may recover relatively quick due to its reproductive capacity. 
 
 
 

 

The sea cucumbers of Holothuria fuscogilva (white teatfish) and Stichopus herrmanni 
(Herrmann's sea cucumber) are among the many invertebrate species that are poached 
in tropical Indo-Pacific region since more than a thousand year (Jummy et al., 2012). Their 
exploitation has risen for the last 25 years and is approaching the international markets 
due to its highest value species and greatest demand. Their high commercial value and 
ease of capture as well as their vulnerability have contributed to a high exploitation 
activity and therefore cause the depletion of stocks in many coastal areas. The white 
teatfish itself are particularly vulnerable to overfishing due to their life history traits of low 
mobility, density dependent reproduction and external fertilization, as well as presumed 
slow growth, and late sexual maturity.  
 
In short, for marine kind, the marine scientists have set a target of assessing the global 
conservation status of 20,000 marine species, with now, more than 14,000 have been 
represented in the IUCN Red List (IUCN, 2022). Most of the accomplished taxonomic 
groups include all the worlds’ known marine mammals, sea turtles, sharks and rays, sea 
snake, corals, mangroves, seagrasses, tunas and billfish, and numerous fish families. 
However, for marine invertebrate species of five different Phyla (Porifera, Cnidaria, 
Mollusca, Crustacea and Echinodermata), over 30% of the species are considered as 
Data Deficient (DD) by the IUCN Red List. For Phylum Mollusca, approximately 85,000 to 
100,000 species have been identified, with up to 200,000 extant species may exists 
(Polidoro et al., 2011).  
 
 In conclusion, for the marine realm, the record of the list is still poorly covered, 
comprising less than 15% of the species accessed. The IUCN has identified priority 
taxonomic groups of marine fish, vertebrates, corals, plants (mangrove and seagrass), 
macroalgae (seaweeds) and selected invertebrate families of crustaceans, echinoderms 
and molluscs. It is highlighted that once the priority groups can be fully assessed, the 
number of marine species on the IUCN Red List will be increased more than six-fold.  
 

5.0 GAP ANALYSIS 
Some limitations or study gaps have been discovered while working on data accession 
for the marine ecosystem and biodiversity in Malaysia's water (i.e. focused on marine 
invertebrate studies). First off, there is no international consensus on data processing 
and findings for research on the ecology of marine invertebrates. As an instance, some 
research used the sighting frequency while others give the data on overall abundance in 
percentage form. Next, difference in unit of measurement is another limitation; for 
example, some studies assess density as “total number of individuals/cm²” rather than 
“total number of individuals/m²”. 
 
The next gap in studies been encountered is the unstandardized terms of level of 
taxonomy and focus groups. Most of the published studies identified the organisms up 
to the Family and Class level only as the detail identification might be the limitation factor 
for the studies, especially when covering a major aspect of benthos as overall, instead of 
one or two focus groups. It is understandable that the higher classification was 
conducted in order to minimize the errors of the identification. Credit should be given to 
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the authors who successfully identify the marine organisms up to the genus or species 
level as the data is very useful as references for other studies.  
 
In addition to that, due to the author's use of the higher and moderate identification levels 
of marine invertebrates (phylum and genera level), the study also has this restriction, 
making it difficult to fully evaluate the status of the marine invertebrate species on the 
IUCN Red List of Threatened Species in Malaysia's waters. Next, some studies are limited 
because the author did not provide details of study location (coordinates) which could 
possibly make the compilation of data slight inaccurate. It is also found that Malaysia 
has quite a number of marine invertebrate’s paper checklist. Unfortunately, the checklist 
documents are discarded from this study because it does not include the fundamental 
ecological indices by details (or at least the overall invertebrate’s abundance per 
station). 
 
Since there are limitations and additional marine invertebrate studies in this region that 
have not been covered up, this constraint means that these entire set of data in this study 
does not represent the actual data in Malaysia's water. Therefore, more research needs 
to be conducted in this region, especially in southwest and northwest of Peninsular 
Malaysia, specifically in Perlis, Kedah, Perak, Negeri Sembilan, Melaka and Kelantan, to 
identify the true status of marine invertebrates in Malaysia's water overall. Lack of 
studies on marine invertebrates in habitats such as mudflat, lagoon and rocky shore 
area, as compared to the other habitats also has been notified from this project. By 
having the data from the less covered habitats, the potential of finding more new species 
and in the meantime, increasing the data from Malaysian water would be very beneficial 
for nation’s record.  
 
Finally, a scarcity of seasonal variation in data also has been highlighted. It is 
acknowledged that the seasonal data requires high commitment and efforts by the 
scientists. However, the seasonality is a critically important aspect of environmental 
variability as it will strongly shape all aspects of life of the organisms, living in a highly 
seasonal environment. The contributions in driving the seasonal pattern also may help 
the scientists in understanding the kinds of evolutionary adaptations at a global scale. 
The data then will be very useful as a prediction tool for future seasonal studies, 
especially at the environments with a rapid change.   
 
 
6.0 DISCUSSION AND RECOMMENDATION 
 
The present project has revealed the baseline information of the macroinvertebrate 
community in Malaysia, covering different habitats and ecosystems. In brief, an 
increasing trend of macroinvertebrate studies in Malaysia has been documented since 
year 2000 until 2021, with the patterns fairly fluctuate over times. The year 2014 recorded 
the highest number of publications, covering several states of Selangor, Johor, Sarawak 
and Kedah. Terengganu state has recorded the highest percentage of marine 
invertebrate studies, followed by Johor and Selangor. Bidong Island and Setiu Wetlands, 
Terengganu have contributed much data for the macroinvertebrate studies, as those 
locations have been gazetted as research stations for Universiti Malaysia Terengganu. 

 

The most well-known locations for research regarding the seagrass ecosystem are in 
Merambong and Tanjung Adang shoals, Johor as these sites are heavily threatened by the 
urban developments around such as the shipping port, industrial and agriculture 
activities. Above all the ecosystem and habitats covered, the coastal water around 
Malaysia recorded the highest percentage of marine invertebrate studies, followed by 
mangrove and intertidal as well as subtidal areas.  
 

6.1 Marine Protected Area (MPAs) 
According to Malaysian Nature Society (2013), Marine Protected Areas (MPA’s) 

are defined as the area of coastal and seawater that spatially limited with different 
regulation and legislation with the purpose of managing, conserving and preserving the 
marine biodiversity and natural resources (Edgar et al., 2007). In Malaysia specifically, 
the enforcement of MPA’s is strictly gazetted under Federal Act and State 
Enactment/Ordinance. On 14th June 2006, the establishment of a new department 
responsible for managing and administering the National Marine Protected Areas, 
especially the Marine Parks of Malaysia has been approved by the Cabinet Meeting that 
was known as Department of Marine Park Malaysia (Department of Fisheries Malaysia, 
2022). In 2019, this the merging of Department of Marine Park Malaysia has seen this 
department absorbed into the Department of Fisheries Malaysia, Ministry of Agriculture 
& Food Industries (later, in 2022 is known as Ministry of Agriculture and Food Security). 
Function and role in gazetting and managing the Marine Park is under purview of the 
Department of Fisheries Malaysia.  

The MPA’s in Malaysia consists of four different kinds of areas, namely the marine 
park, fisheries prohibited area, wildlife reserve and turtle sanctuary, with up to date, a 
total of 42 islands have been gazetted as Marine Park around Malaysia’s water (Maslim 
et al., n.d) (Appendix 2). 
 

6.1.1 Proposing the potential areas for MPAs 
From these collected data on marine invertebrate studies, few areas are chosen 

to be proposed as Marine Protected Areas (MPAs). Setiu Wetlands, Merchang, Punang 
Sari, Merambong Shoal, Tanjung Adang Shoal and Pulau Gazumbo are suggested as 
MPAs by taking into account the species richness in an area and the degree to which the 
area is vulnerable to threats. 
 Setiu Wetlands is located in Setiu, Terengganu, which have distinctive habitats 
with a high diversity of flora and fauna. Consequently, the region has enormous potential 
to emerge as one of Terengganu's premier ecotourism hotspots (Aziz et al., 2020). 
However, Setiu Wetlands has also been renowned for its superior aquaculture since 
1990s up till the present. The lagoon, where fish cage culture activity is focused, and its 
rapid and intense expansion is anticipated to pose a serious danger to the ecosystem 
processes and functions that support the provision of many other ecosystem service 
outputs in Setiu (Alipiah et al., 2020).  
 While Merchang is a town located in Marang, Terengganu is recognized to have 
the agriculture and fisheries (including oyster cultivation) as their main economic 
activities. Despite being significant for traditional fishing and small-scale tourism, this 
estuary habitat is understudied. Up to date, only one ecological study, on the fish 
communities in the seagrass bed in 2005 (Aziz et al., 2006), and a study on microbenthic 
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the authors who successfully identify the marine organisms up to the genus or species 
level as the data is very useful as references for other studies.  
 
In addition to that, due to the author's use of the higher and moderate identification levels 
of marine invertebrates (phylum and genera level), the study also has this restriction, 
making it difficult to fully evaluate the status of the marine invertebrate species on the 
IUCN Red List of Threatened Species in Malaysia's waters. Next, some studies are limited 
because the author did not provide details of study location (coordinates) which could 
possibly make the compilation of data slight inaccurate. It is also found that Malaysia 
has quite a number of marine invertebrate’s paper checklist. Unfortunately, the checklist 
documents are discarded from this study because it does not include the fundamental 
ecological indices by details (or at least the overall invertebrate’s abundance per 
station). 
 
Since there are limitations and additional marine invertebrate studies in this region that 
have not been covered up, this constraint means that these entire set of data in this study 
does not represent the actual data in Malaysia's water. Therefore, more research needs 
to be conducted in this region, especially in southwest and northwest of Peninsular 
Malaysia, specifically in Perlis, Kedah, Perak, Negeri Sembilan, Melaka and Kelantan, to 
identify the true status of marine invertebrates in Malaysia's water overall. Lack of 
studies on marine invertebrates in habitats such as mudflat, lagoon and rocky shore 
area, as compared to the other habitats also has been notified from this project. By 
having the data from the less covered habitats, the potential of finding more new species 
and in the meantime, increasing the data from Malaysian water would be very beneficial 
for nation’s record.  
 
Finally, a scarcity of seasonal variation in data also has been highlighted. It is 
acknowledged that the seasonal data requires high commitment and efforts by the 
scientists. However, the seasonality is a critically important aspect of environmental 
variability as it will strongly shape all aspects of life of the organisms, living in a highly 
seasonal environment. The contributions in driving the seasonal pattern also may help 
the scientists in understanding the kinds of evolutionary adaptations at a global scale. 
The data then will be very useful as a prediction tool for future seasonal studies, 
especially at the environments with a rapid change.   
 
 
6.0 DISCUSSION AND RECOMMENDATION 
 
The present project has revealed the baseline information of the macroinvertebrate 
community in Malaysia, covering different habitats and ecosystems. In brief, an 
increasing trend of macroinvertebrate studies in Malaysia has been documented since 
year 2000 until 2021, with the patterns fairly fluctuate over times. The year 2014 recorded 
the highest number of publications, covering several states of Selangor, Johor, Sarawak 
and Kedah. Terengganu state has recorded the highest percentage of marine 
invertebrate studies, followed by Johor and Selangor. Bidong Island and Setiu Wetlands, 
Terengganu have contributed much data for the macroinvertebrate studies, as those 
locations have been gazetted as research stations for Universiti Malaysia Terengganu. 

 

The most well-known locations for research regarding the seagrass ecosystem are in 
Merambong and Tanjung Adang shoals, Johor as these sites are heavily threatened by the 
urban developments around such as the shipping port, industrial and agriculture 
activities. Above all the ecosystem and habitats covered, the coastal water around 
Malaysia recorded the highest percentage of marine invertebrate studies, followed by 
mangrove and intertidal as well as subtidal areas.  
 

6.1 Marine Protected Area (MPAs) 
According to Malaysian Nature Society (2013), Marine Protected Areas (MPA’s) 

are defined as the area of coastal and seawater that spatially limited with different 
regulation and legislation with the purpose of managing, conserving and preserving the 
marine biodiversity and natural resources (Edgar et al., 2007). In Malaysia specifically, 
the enforcement of MPA’s is strictly gazetted under Federal Act and State 
Enactment/Ordinance. On 14th June 2006, the establishment of a new department 
responsible for managing and administering the National Marine Protected Areas, 
especially the Marine Parks of Malaysia has been approved by the Cabinet Meeting that 
was known as Department of Marine Park Malaysia (Department of Fisheries Malaysia, 
2022). In 2019, this the merging of Department of Marine Park Malaysia has seen this 
department absorbed into the Department of Fisheries Malaysia, Ministry of Agriculture 
& Food Industries (later, in 2022 is known as Ministry of Agriculture and Food Security). 
Function and role in gazetting and managing the Marine Park is under purview of the 
Department of Fisheries Malaysia.  

The MPA’s in Malaysia consists of four different kinds of areas, namely the marine 
park, fisheries prohibited area, wildlife reserve and turtle sanctuary, with up to date, a 
total of 42 islands have been gazetted as Marine Park around Malaysia’s water (Maslim 
et al., n.d) (Appendix 2). 
 

6.1.1 Proposing the potential areas for MPAs 
From these collected data on marine invertebrate studies, few areas are chosen 

to be proposed as Marine Protected Areas (MPAs). Setiu Wetlands, Merchang, Punang 
Sari, Merambong Shoal, Tanjung Adang Shoal and Pulau Gazumbo are suggested as 
MPAs by taking into account the species richness in an area and the degree to which the 
area is vulnerable to threats. 
 Setiu Wetlands is located in Setiu, Terengganu, which have distinctive habitats 
with a high diversity of flora and fauna. Consequently, the region has enormous potential 
to emerge as one of Terengganu's premier ecotourism hotspots (Aziz et al., 2020). 
However, Setiu Wetlands has also been renowned for its superior aquaculture since 
1990s up till the present. The lagoon, where fish cage culture activity is focused, and its 
rapid and intense expansion is anticipated to pose a serious danger to the ecosystem 
processes and functions that support the provision of many other ecosystem service 
outputs in Setiu (Alipiah et al., 2020).  
 While Merchang is a town located in Marang, Terengganu is recognized to have 
the agriculture and fisheries (including oyster cultivation) as their main economic 
activities. Despite being significant for traditional fishing and small-scale tourism, this 
estuary habitat is understudied. Up to date, only one ecological study, on the fish 
communities in the seagrass bed in 2005 (Aziz et al., 2006), and a study on microbenthic 
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communities in 2018 (Hussin & Ab Lah, 2020) are known to have been done in this 
lagoon. 
 Punang-Sari estuary is in Lawas and is well acknowledged as the single largest 
seagrass bed in Malaysia (240 ha). The seagrass ecosystem of Lawas, according to Johan 
et al. (2020), is home to a rich and diverse set of fish communities, including juvenile and 
adult stages, signalling a significant commercial fisheries resource habitat. Al-Asif et al. 
(2020) also supports that the bio-assemblage in seagrass ecosystem was shown to be 
abundant, which may be helpful for future ecological research. 
 Merambong and Tanjung Adang Shoal are located in the west side of Johor Straits. 
Effects on microbenthic organisms were anticipated due to the growth in human 
population and the rapid development along the straits (such as port expansion, 
industrial development, and agricultural development). Shi et al. (2014) hypothesised 
that the presence of Capitellidae, Spionidae, Cirratulidae, and Nereididae in these 
regions would be a sign that Merambong and Tanjung Adang Shoal are under pressure as 
a result of environmental pollution brought on by human activities. These regions are 
acknowledged as being crucial to Malaysia's economy, but unfortunately, they are 
situated in a very productive coastal environment. 
 The man-made island of Pulau Gazumbo in Penang is well-known for its extensive 
seagrass bed. Additionally, these seagrass beds are proven to aid local fishermen 
economically, promote tourism, and serve as important educational resources for kids 
(Chee at al., 2017). However, the possible environmental effects of Penang's rapid 
population expansion, mega-urban development, land reclamation, and breadth of 
artificial shorelines have been noted by Chee et al. (2017). 
 From all of these brief summaries of the proposed MPAs region, it is clear that in 
addition to having a vast diversity of marine organisms, these places have played a key 
role in the development of our economy and society. However, with the inevitable 
globalisation of coastal development, there are numerous opportunities to attempt a 
delicate balance between development and conservation. These opportunities should 
be taken advantage in both current and future projects in order to protect treasured 
coastal ecosystems for future generations. Therefore, it is crucial to note that these six 
areas (i.e., Setiu Wetlands, Merchang, Punang-Sari, Merambong Shoal, Tanjung Adang 
Shoal and Pulau Gazumbo) need attention to be classified as Marine Protected Areas. 
 
 
 
6.2 Recommendation 
 

A few recommendations are proposed in relation to this project. On top of all, it is 
suggested that in the future, the Department of Fishery and other stakeholders may 
organize a holistic survey which covers all types of macrobenthos in all types of habitats. 
For locations with highly vulnerable to human impact (e.g. Merambong and Tanjung 
Adang Shoal, Setiu Wetlands and Pulau Gazumbo), more studies need to be done in that 
particular area. The higher data or studies related to the marine invertebrates in 
threatened areas are then maintained, so that people and authorities will concern, 
notice and give a better attention to that situation. In addition, since the environment will 
keep changing overtime, and the fact is that, we never know when is it the fragile 

 

ecosystems are going to reach their equilibrium states, hence, the best option would be 
to keep monitoring those areas.  

A large-scale study, covering a wider geographical areas around Malaysian water 
also would be a great effort to do. Meanwhile for the less covered sites or habitats such 
as in mudflat, lagoon and rocky shore areas, it is suggested to start exploring those areas, 
to find possible new species, hence, update and increase the new record in Malaysia. In 
highly productive and complex ecosystems such in in coral reef area and deeper water 
locations, the priority should be given on collecting the real samples using either core, 
grab sampler or hand scope of known volume, rather than the image and videos, during 
the sampling. By doing so, the precise and more accurate data of the tiny macrobenthos 
will be obtained and the validity of the species can be checked thoroughly. 

In relation to the large-scale study, previously this type of study was mainly 
conducted by foreign researchers which had collaborated with the local scientists. In the 
future, it is suggested that the large-scale studies are fully conducted by the local 
scientists, in order to give more exposure to the earlier or young scientists mainly. By 
doing so, the purity and the originality of the data will be more precise, and 
unquestionable as well as the marine samples surely will become the national’s treasure 
for future references. The new knowledge gained and shared by the local scientists then 
can be an inspiration to the younger local generation to continue the same or a better 
legacy later.   

Regarding the data and information sharing through publications, which is already 
practised right now by the researchers, it is then further suggested to have a special 
research group or association focusing on the marine invertebrate studies. This group 
which will gather the young scientists or students of high interest to the marine 
invertebrates, together with the experts of the field are expected to share, exchange and 
circulate the knowledge that they have. By doing so, lots of benefits will be gained 
together such as found better ways of doing researches in terms of the standardising the 
data collection, data analysis and manuscript preparation of specific filed, build a 
community and learning culture, retain knowledge and expertise in the organization, and 
open up many opportunities for early carrier scientists. The strong engagement and 
networks among the young and senior researchers are highly encouraged to ensure the 
sustainability of the knowledge among the Malaysians.  

In parallel to having the research interest group, one thing to be highlighted is that 
the financial aid or sponsorship from many parties, in order to carry out more 
comprehensive researches, particularly on the marine invertebrate studies. By having a 
stable financial status, it is then possible to cover a wider geographical area in a short 
period of time to collect the data. The enormous data within a similar period of time then 
should be able to represent the current status of the study, as the data obtained will be 
more relevant since the comparisons can be made directly between each other.  
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communities in 2018 (Hussin & Ab Lah, 2020) are known to have been done in this 
lagoon. 
 Punang-Sari estuary is in Lawas and is well acknowledged as the single largest 
seagrass bed in Malaysia (240 ha). The seagrass ecosystem of Lawas, according to Johan 
et al. (2020), is home to a rich and diverse set of fish communities, including juvenile and 
adult stages, signalling a significant commercial fisheries resource habitat. Al-Asif et al. 
(2020) also supports that the bio-assemblage in seagrass ecosystem was shown to be 
abundant, which may be helpful for future ecological research. 
 Merambong and Tanjung Adang Shoal are located in the west side of Johor Straits. 
Effects on microbenthic organisms were anticipated due to the growth in human 
population and the rapid development along the straits (such as port expansion, 
industrial development, and agricultural development). Shi et al. (2014) hypothesised 
that the presence of Capitellidae, Spionidae, Cirratulidae, and Nereididae in these 
regions would be a sign that Merambong and Tanjung Adang Shoal are under pressure as 
a result of environmental pollution brought on by human activities. These regions are 
acknowledged as being crucial to Malaysia's economy, but unfortunately, they are 
situated in a very productive coastal environment. 
 The man-made island of Pulau Gazumbo in Penang is well-known for its extensive 
seagrass bed. Additionally, these seagrass beds are proven to aid local fishermen 
economically, promote tourism, and serve as important educational resources for kids 
(Chee at al., 2017). However, the possible environmental effects of Penang's rapid 
population expansion, mega-urban development, land reclamation, and breadth of 
artificial shorelines have been noted by Chee et al. (2017). 
 From all of these brief summaries of the proposed MPAs region, it is clear that in 
addition to having a vast diversity of marine organisms, these places have played a key 
role in the development of our economy and society. However, with the inevitable 
globalisation of coastal development, there are numerous opportunities to attempt a 
delicate balance between development and conservation. These opportunities should 
be taken advantage in both current and future projects in order to protect treasured 
coastal ecosystems for future generations. Therefore, it is crucial to note that these six 
areas (i.e., Setiu Wetlands, Merchang, Punang-Sari, Merambong Shoal, Tanjung Adang 
Shoal and Pulau Gazumbo) need attention to be classified as Marine Protected Areas. 
 
 
 
6.2 Recommendation 
 

A few recommendations are proposed in relation to this project. On top of all, it is 
suggested that in the future, the Department of Fishery and other stakeholders may 
organize a holistic survey which covers all types of macrobenthos in all types of habitats. 
For locations with highly vulnerable to human impact (e.g. Merambong and Tanjung 
Adang Shoal, Setiu Wetlands and Pulau Gazumbo), more studies need to be done in that 
particular area. The higher data or studies related to the marine invertebrates in 
threatened areas are then maintained, so that people and authorities will concern, 
notice and give a better attention to that situation. In addition, since the environment will 
keep changing overtime, and the fact is that, we never know when is it the fragile 

 

ecosystems are going to reach their equilibrium states, hence, the best option would be 
to keep monitoring those areas.  

A large-scale study, covering a wider geographical areas around Malaysian water 
also would be a great effort to do. Meanwhile for the less covered sites or habitats such 
as in mudflat, lagoon and rocky shore areas, it is suggested to start exploring those areas, 
to find possible new species, hence, update and increase the new record in Malaysia. In 
highly productive and complex ecosystems such in in coral reef area and deeper water 
locations, the priority should be given on collecting the real samples using either core, 
grab sampler or hand scope of known volume, rather than the image and videos, during 
the sampling. By doing so, the precise and more accurate data of the tiny macrobenthos 
will be obtained and the validity of the species can be checked thoroughly. 

In relation to the large-scale study, previously this type of study was mainly 
conducted by foreign researchers which had collaborated with the local scientists. In the 
future, it is suggested that the large-scale studies are fully conducted by the local 
scientists, in order to give more exposure to the earlier or young scientists mainly. By 
doing so, the purity and the originality of the data will be more precise, and 
unquestionable as well as the marine samples surely will become the national’s treasure 
for future references. The new knowledge gained and shared by the local scientists then 
can be an inspiration to the younger local generation to continue the same or a better 
legacy later.   

Regarding the data and information sharing through publications, which is already 
practised right now by the researchers, it is then further suggested to have a special 
research group or association focusing on the marine invertebrate studies. This group 
which will gather the young scientists or students of high interest to the marine 
invertebrates, together with the experts of the field are expected to share, exchange and 
circulate the knowledge that they have. By doing so, lots of benefits will be gained 
together such as found better ways of doing researches in terms of the standardising the 
data collection, data analysis and manuscript preparation of specific filed, build a 
community and learning culture, retain knowledge and expertise in the organization, and 
open up many opportunities for early carrier scientists. The strong engagement and 
networks among the young and senior researchers are highly encouraged to ensure the 
sustainability of the knowledge among the Malaysians.  

In parallel to having the research interest group, one thing to be highlighted is that 
the financial aid or sponsorship from many parties, in order to carry out more 
comprehensive researches, particularly on the marine invertebrate studies. By having a 
stable financial status, it is then possible to cover a wider geographical area in a short 
period of time to collect the data. The enormous data within a similar period of time then 
should be able to represent the current status of the study, as the data obtained will be 
more relevant since the comparisons can be made directly between each other.  



172 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T 

REFERENCES 
Abdullah, S. (1993). Coastal developments in Malaysia – Scope, issues and challenges.  
Abe, H., Takeuchi, T., Taru, M., Sato-Okoshi, W., & Okoshi, K. (2019). Habitat availability 

determines distribution patterns of spionid polychaetes (Annelida: Spionidae) around 
Tokyo Bay. Marine Biodiversity Records, 12(1), 1-12. 

Al-Asif, A., Hamli, H., Kamal, A. H. M., Idris, M. H., Gerusu, G. J., Ismail, J. B., & Karim, N. U. (2020). 
Benthic macrofaunal assemblage in seagrass-mangrove complex and adjacent 
ecosystems of Punang-Sari Estuary, Lawas, Sarawak, Malaysia. Biodiversitas Journal of 
Biological Diversity, 21(10). 

Alipiah, R. M., Ismail, F., Mansor, N., & Abd, A. (2020). The Potential of Ecotourism Management 
Scenario for Sustainable Setiu Wetlands Ecosystems: An Integrated Ecosystem 
Approach. Journal of Sustainability Science and Management, 15(1), 15-25. 

Anker, A., & De Grave, S. (2012). Description of Alpheus cedrici sp. n., a strikingly coloured 
snapping shrimp (Crustacea, Decapoda, Alpheidae) from Ascension Island, central 
Atlantic Ocean. ZooKeys, (183), 1. 

Araujo-Leyva, O. S. M. A. R., Rodríguez-Villanueva, L. V., & Macías-Zamora, J. V. (2020). 
Biodiversity of polychaetous annelids in Bahía de Todos Santos, Baja California 
México. Zoosymposia, 19, 51-71. 

Aziz, A. A., Ismail, F., Saat, S. A., Alipiah, R. M., & Mansor, N. (2020). The potential of ecotourism 
management scenario for sustainable Setiu Wetlands ecosystems: an integrated 
ecosystem approach. Journal of Sustainability Science and Management (Malaysia). 

Aziz, A., Bujang, J. S., Zakaria, M. H., Suryana, Y., & Ghaffar, M. A. (2006). Fish communities from 
seagrass bed of Merchang Lagoon, Terengganu, Peninsular Malaysia. Coastal Marine 
Science, 30(1), 268-275. 

Barbier, E. B. (2017). Marine ecosystem services. Current Biology, 27(11), R507-R510. 
Bernal, P., & Simcock, A. (2016). Marine scientific research. The First Global Integrated Marine 

Assessment: World Ocean Assessment I, 18. 
Capa, M., Kupriyanova, E., Nogueira, J. M. D. M., Bick, A., & Tovar-Hernández, M. A. (2021). 

Fanworms: Yesterday, today and tomorrow. Diversity, 13(3), 130. 
Chee, S. Y., Othman, A. G., Sim, Y. K., Adam, A. N. M., & Firth, L. B. (2017). Land reclamation and 

artificial islands: Walking the tightrope between development and conservation. Global 
ecology and conservation, 12, 80-95. 

Chen, C. A., Long, S. M., & Rosli, N. M. (2012). An ecological study of free-living marine 
nematodes in Teluk Awar, Sarawak, Malaysia. Borneo Journal of Resource Science and 
Technology, 2(1), 1-10. 

Cochrane, S. K., Andersen, J. H., Berg, T., Blanchet, H., Borja, A., Carstensen, J., ... & Renaud, P. 
E. (2016). What is marine biodiversity? Towards common concepts and their implications 
for assessing biodiversity status. Frontiers in Marine Science, 3, 248. 

Do Hung Dang, V., Fong, C. L., Shiu, J. H., & Nozawa, Y. (2020). Grazing effects of sea urchin 
Diadema savignyi on algal abundance and coral recruitment processes. Scientific 
reports, 10(1), 1-9. 

Dublin, H. (2019). IUCN Red List of Threatened Species. Encyclopaedia Britannica. 
https://www.britannica.com/topic/IUCN-Red-List-of-Threatened-Species 

Edgar, G. J., Russ, G. R., & Babcock, R. C. (2007). Marine protected areas. Marine ecology, 27, 
533-555. 

Gray, J.G., Elliott, M. (2009). Ecology of marine sediments. 2nd Ed. Oxford University Press, 256p. 
Guerra-Vargas, L. A., Gillis, L. G., & Mancera-Pineda, J. E. (2020). Stronger together: do coral reefs 

enhance seagrass meadows “blue carbon” potential? Frontiers in Marine Science, 628. 

 

Haegerbaeumer, A., Mueller, M-T., Fueser, H., Traunspurger, W. (2019). Impacts of Micro- and 
Nano-Sized Plastic Particles on Benthic Invertebrates: A Literature Review and Gap 
Analysis. Front. Environ. Sci. 7:17. doi: 10.3389/fenvs.2019.00017 

Hamel, J. F., Mercier, A., Conand, C., Purcell, S., Toral-Granda, T. G., & Gamboa, R. (2013). 
Holothuria scabra. The IUCN Red List of Threatened Species 2013: e. T180257A1606648. 

Hussin, W. M. R. W., & Ab Lah, R. (2020). Community structure and taxonomic diversity of 
macrobenthic communities in Merchang lagoon, Malaysia. Aquaculture, Aquarium, 
Conservation & Legislation, 13(6), 3593-3604. 

IUCN (International Union for Conservation of Nature). (2022).  
Japar Sidik B, Muta Harah Z, Arshad A. Seagrass resources and their declining in Malaysia. MIMA 

Bull. 2007;14(2):36–42. 
Jimmy, R. A., Pickering, T. D., & Hair, C. A. (2012). Overview of sea cucumber aquaculture and 

stocking research in the Western Pacific region. Asia-Pacific Tropical Sea Cucumber 
Aquaculture. ACIAR Proceedings, 136, 12-21. 

Johan, I., Hena, M. A., Idris, M. H., Amin, S. M. N., Denil, N. A., Kumar, U., & Karim, N. U. (2020). 
Species composition and diversity of fishes from the seagrass habitat of Lawas, Sarawak, 
Malaysia. Journal of Environmental Biology, 41, 1382-1389. 

Kee Alfian, A. A., Wong, W. S., Badrul, H., & Affendi, Y. A. (2005, March). Macroinvertebrate 
diversity of Kg. Tekek, Pulau Tioman Marine Park. In Proceedings of the Second Regional 
Symposium on Environment and Natural Resources (Vol. 2, pp. 79-84). 

KETSA (Kementerian Tenaga dan Sumber Asli), 2006. Biodiversity in Malaysia. Retrieved from: 
https://www.ketsa.gov.my/PustakaMedia/Penerbitan/Biodiversity%20in%20Malaysia.p
df 

Long, S. M., Abdullah, A. A. F. A., & Ab Rahim, S. A. (2014). Marine gastropod and bivalves of 
Sampadi Island, Lundu, Sarawak. In Monograph Aquatic Science Colloquium (pp. 75-87). 

Long, S. M., & Ross, O. H. (2008). Horizontal distribution of intertidal nematode from Sabah, 
Malaysia. Journal of Tropical Biology & Conservation (JTBC). 

Madin, J., Maran, B. A. V., & Ho, S. M. (2021). Gastropods in the Intertidal Shore of Kota Kinabalu, 
Sabah (Malaysian Borneo). Borneo Journal of Resource Science and Technology, 11(1), 
9-23. 

Maslim, A. R., Mohd Noh, M. Z., Mohd Alizanah, Z., Zulkifli, N. A. A., Mohs Salbi, N. A. & Ahmad 
Zairil, F. N. (n.d). Marine Protected area. Marine Coastal and Delta Sustainability for 
Malaysia.  

Nakao, S., Nomura, H. & Satar, M. K. A. (1989). Macrobenthos and sedimentary environments in 
a Malaysian intertidal mudflat of the cockle bed.  

Polidoro, B. A., Elfes, C. T., Sanciangco, J. C., Pippard, H., & Carpenter, K. E. (2011). Conservation 
status of marine biodiversity in Oceania: an analysis of marine species on the IUCN Red 
List of Threatened Species. Journal of Marine Biology, 2011. 

Purchon, R. D. and D.E.A. Purchon. (1981). The marine shelled mollusca of west Malaysia and 
Singapore. Part 1. General introduction and an account of the collecting stations. Journal 
of Molluscan Studies, 47(3): 290–312 

QGis. (2022) QGis: a free and open source geographic information system. Dekstop version. 
https://www.qgis.org/en/site/.  

Rabaoui, L., Abdulqader, E., Maneja, R., Joydas, T. V. (2019). Marine invertebrates. In: Al-
Abdulkader, K., Loughland, R.A., Qurban, M.A. (eds.) Ecosystems and Biodiversity of the 
Arabian Gulf - Saudi Arabian Waters: 50 years of Marine Research (pp.365-385). Saudi 
Aramco and King Fahd University of Petroleum and Minerals. 

Rosli, N. S., Yahya, N., Arifin, I., & Bachok, Z. (2016). Diversity of Polychaeta (Annelida) in the 
continental shelf of southern South China Sea. Middle-East Journal of Scientific 
Research, 24(6), 2086-2092. 



173M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T 

REFERENCES 
Abdullah, S. (1993). Coastal developments in Malaysia – Scope, issues and challenges.  
Abe, H., Takeuchi, T., Taru, M., Sato-Okoshi, W., & Okoshi, K. (2019). Habitat availability 

determines distribution patterns of spionid polychaetes (Annelida: Spionidae) around 
Tokyo Bay. Marine Biodiversity Records, 12(1), 1-12. 

Al-Asif, A., Hamli, H., Kamal, A. H. M., Idris, M. H., Gerusu, G. J., Ismail, J. B., & Karim, N. U. (2020). 
Benthic macrofaunal assemblage in seagrass-mangrove complex and adjacent 
ecosystems of Punang-Sari Estuary, Lawas, Sarawak, Malaysia. Biodiversitas Journal of 
Biological Diversity, 21(10). 

Alipiah, R. M., Ismail, F., Mansor, N., & Abd, A. (2020). The Potential of Ecotourism Management 
Scenario for Sustainable Setiu Wetlands Ecosystems: An Integrated Ecosystem 
Approach. Journal of Sustainability Science and Management, 15(1), 15-25. 

Anker, A., & De Grave, S. (2012). Description of Alpheus cedrici sp. n., a strikingly coloured 
snapping shrimp (Crustacea, Decapoda, Alpheidae) from Ascension Island, central 
Atlantic Ocean. ZooKeys, (183), 1. 

Araujo-Leyva, O. S. M. A. R., Rodríguez-Villanueva, L. V., & Macías-Zamora, J. V. (2020). 
Biodiversity of polychaetous annelids in Bahía de Todos Santos, Baja California 
México. Zoosymposia, 19, 51-71. 

Aziz, A. A., Ismail, F., Saat, S. A., Alipiah, R. M., & Mansor, N. (2020). The potential of ecotourism 
management scenario for sustainable Setiu Wetlands ecosystems: an integrated 
ecosystem approach. Journal of Sustainability Science and Management (Malaysia). 

Aziz, A., Bujang, J. S., Zakaria, M. H., Suryana, Y., & Ghaffar, M. A. (2006). Fish communities from 
seagrass bed of Merchang Lagoon, Terengganu, Peninsular Malaysia. Coastal Marine 
Science, 30(1), 268-275. 

Barbier, E. B. (2017). Marine ecosystem services. Current Biology, 27(11), R507-R510. 
Bernal, P., & Simcock, A. (2016). Marine scientific research. The First Global Integrated Marine 

Assessment: World Ocean Assessment I, 18. 
Capa, M., Kupriyanova, E., Nogueira, J. M. D. M., Bick, A., & Tovar-Hernández, M. A. (2021). 

Fanworms: Yesterday, today and tomorrow. Diversity, 13(3), 130. 
Chee, S. Y., Othman, A. G., Sim, Y. K., Adam, A. N. M., & Firth, L. B. (2017). Land reclamation and 

artificial islands: Walking the tightrope between development and conservation. Global 
ecology and conservation, 12, 80-95. 

Chen, C. A., Long, S. M., & Rosli, N. M. (2012). An ecological study of free-living marine 
nematodes in Teluk Awar, Sarawak, Malaysia. Borneo Journal of Resource Science and 
Technology, 2(1), 1-10. 

Cochrane, S. K., Andersen, J. H., Berg, T., Blanchet, H., Borja, A., Carstensen, J., ... & Renaud, P. 
E. (2016). What is marine biodiversity? Towards common concepts and their implications 
for assessing biodiversity status. Frontiers in Marine Science, 3, 248. 

Do Hung Dang, V., Fong, C. L., Shiu, J. H., & Nozawa, Y. (2020). Grazing effects of sea urchin 
Diadema savignyi on algal abundance and coral recruitment processes. Scientific 
reports, 10(1), 1-9. 

Dublin, H. (2019). IUCN Red List of Threatened Species. Encyclopaedia Britannica. 
https://www.britannica.com/topic/IUCN-Red-List-of-Threatened-Species 

Edgar, G. J., Russ, G. R., & Babcock, R. C. (2007). Marine protected areas. Marine ecology, 27, 
533-555. 

Gray, J.G., Elliott, M. (2009). Ecology of marine sediments. 2nd Ed. Oxford University Press, 256p. 
Guerra-Vargas, L. A., Gillis, L. G., & Mancera-Pineda, J. E. (2020). Stronger together: do coral reefs 

enhance seagrass meadows “blue carbon” potential? Frontiers in Marine Science, 628. 

 

Haegerbaeumer, A., Mueller, M-T., Fueser, H., Traunspurger, W. (2019). Impacts of Micro- and 
Nano-Sized Plastic Particles on Benthic Invertebrates: A Literature Review and Gap 
Analysis. Front. Environ. Sci. 7:17. doi: 10.3389/fenvs.2019.00017 

Hamel, J. F., Mercier, A., Conand, C., Purcell, S., Toral-Granda, T. G., & Gamboa, R. (2013). 
Holothuria scabra. The IUCN Red List of Threatened Species 2013: e. T180257A1606648. 

Hussin, W. M. R. W., & Ab Lah, R. (2020). Community structure and taxonomic diversity of 
macrobenthic communities in Merchang lagoon, Malaysia. Aquaculture, Aquarium, 
Conservation & Legislation, 13(6), 3593-3604. 

IUCN (International Union for Conservation of Nature). (2022).  
Japar Sidik B, Muta Harah Z, Arshad A. Seagrass resources and their declining in Malaysia. MIMA 

Bull. 2007;14(2):36–42. 
Jimmy, R. A., Pickering, T. D., & Hair, C. A. (2012). Overview of sea cucumber aquaculture and 

stocking research in the Western Pacific region. Asia-Pacific Tropical Sea Cucumber 
Aquaculture. ACIAR Proceedings, 136, 12-21. 

Johan, I., Hena, M. A., Idris, M. H., Amin, S. M. N., Denil, N. A., Kumar, U., & Karim, N. U. (2020). 
Species composition and diversity of fishes from the seagrass habitat of Lawas, Sarawak, 
Malaysia. Journal of Environmental Biology, 41, 1382-1389. 

Kee Alfian, A. A., Wong, W. S., Badrul, H., & Affendi, Y. A. (2005, March). Macroinvertebrate 
diversity of Kg. Tekek, Pulau Tioman Marine Park. In Proceedings of the Second Regional 
Symposium on Environment and Natural Resources (Vol. 2, pp. 79-84). 

KETSA (Kementerian Tenaga dan Sumber Asli), 2006. Biodiversity in Malaysia. Retrieved from: 
https://www.ketsa.gov.my/PustakaMedia/Penerbitan/Biodiversity%20in%20Malaysia.p
df 

Long, S. M., Abdullah, A. A. F. A., & Ab Rahim, S. A. (2014). Marine gastropod and bivalves of 
Sampadi Island, Lundu, Sarawak. In Monograph Aquatic Science Colloquium (pp. 75-87). 

Long, S. M., & Ross, O. H. (2008). Horizontal distribution of intertidal nematode from Sabah, 
Malaysia. Journal of Tropical Biology & Conservation (JTBC). 

Madin, J., Maran, B. A. V., & Ho, S. M. (2021). Gastropods in the Intertidal Shore of Kota Kinabalu, 
Sabah (Malaysian Borneo). Borneo Journal of Resource Science and Technology, 11(1), 
9-23. 

Maslim, A. R., Mohd Noh, M. Z., Mohd Alizanah, Z., Zulkifli, N. A. A., Mohs Salbi, N. A. & Ahmad 
Zairil, F. N. (n.d). Marine Protected area. Marine Coastal and Delta Sustainability for 
Malaysia.  

Nakao, S., Nomura, H. & Satar, M. K. A. (1989). Macrobenthos and sedimentary environments in 
a Malaysian intertidal mudflat of the cockle bed.  

Polidoro, B. A., Elfes, C. T., Sanciangco, J. C., Pippard, H., & Carpenter, K. E. (2011). Conservation 
status of marine biodiversity in Oceania: an analysis of marine species on the IUCN Red 
List of Threatened Species. Journal of Marine Biology, 2011. 

Purchon, R. D. and D.E.A. Purchon. (1981). The marine shelled mollusca of west Malaysia and 
Singapore. Part 1. General introduction and an account of the collecting stations. Journal 
of Molluscan Studies, 47(3): 290–312 

QGis. (2022) QGis: a free and open source geographic information system. Dekstop version. 
https://www.qgis.org/en/site/.  

Rabaoui, L., Abdulqader, E., Maneja, R., Joydas, T. V. (2019). Marine invertebrates. In: Al-
Abdulkader, K., Loughland, R.A., Qurban, M.A. (eds.) Ecosystems and Biodiversity of the 
Arabian Gulf - Saudi Arabian Waters: 50 years of Marine Research (pp.365-385). Saudi 
Aramco and King Fahd University of Petroleum and Minerals. 

Rosli, N. S., Yahya, N., Arifin, I., & Bachok, Z. (2016). Diversity of Polychaeta (Annelida) in the 
continental shelf of southern South China Sea. Middle-East Journal of Scientific 
Research, 24(6), 2086-2092. 



174 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T 

Salim, J. M., Lee, G. E., Salam, M. R., Shahimi, S., Pesiu, E., Jani, J. M., ... & Nikong, D. (2020). A 
checklist of vascular plants and uses of some species for livelihood-making in Setiu 
Wetlands, Terengganu, Malaysia. PhytoKeys, 160, 7. 

Shabdin, M.L. & Othman, B.H.R. (2008). Horizontal distribution of intertidal nematode from 
Sabah, Malaysia. Journal of Tropical Biology and Conservation, 4(1): 39-53. 

Shi, G. W., Ghaffar, M. A., Ali, M. M., & Cob, Z. C. (2014). The Polychaeta (Annelida) communities 
of the Merambong and Tanjung Adang Shoals, Malaysia, and its relationship with the 
environmental variables. Malayan Nat J, 66(1), 2. 

Young, S. S., Yang, H. N., Huang, D. J., Liu, S. M., Huang, Y. H., Chiang, C. T., & Liu, J. W. (2014). 
Using benthic macroinvertebrate and fish communities as bioindicators of the Tanshui 
River Basin around the greater Taipei area—multivariate analysis of spatial variation 
related to levels of water pollution. International journal of environmental research and 
public health, 11(7), 7116-7143. 

Sasekumar, A. 1974. Distribution of macrofauna on a Malayan mangrove shore. Journal of Animal 
Ecology, 43, 1: 51–69. 

Tan, H. S., & Rahim, A. A. (2018). Diversity of coastal mysids from Pulau Tinggi, Sultan Iskandar 
Marine Park, Malaysia. Nauplius, 26. 

The Star. (2006). Pulau Bidong gazetted as recreational island. 
https://www.thestar.com.my/news/community/2006/12/29/pulau-bidong-gazetted-as-
recreational-island. Access on 01.08.2022 

Vinithkumar, N. V., Sathish, T., Das, A. K., Sivaperuman, C., Raghunathan, C., Dharani, G., ... & 
Sujathkumar, N. V. (2008). Marine ecosystems of Andaman and Nicobar Islands–species 
abundance and distribution. In Biodiversity and climate change adaptation in tropical 
islands (pp. 217-256). Academic Press. 

WORMS (2022a). World Register of Marine Specie. Diadema setosum. 
https://www.marinespecies.org/aphia.php?p=taxdetails&id=213372. Access on: 
27.09.2022 

WORMS (2022a). World Register of Marine Specie. Acanthomysis quadrispinosa. 
https://www.marinespecies.org/aphia.php?p=image&tid=214810&pic=95464. Access 
on: 27.09.2022

 

Appendix 1 - Photos of marine invertebrates (Malaysian records) listed in IUCN Red List  
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Alpheus (Depends on species) 

• Alpheus cyanoteles = 
Endangered under criteria 
B1ab (iii,v) +2ab(iii,v) 

Cassida (Depends on species) 
 
• Cassidula aurisfelis = Least Concern 
• Cassidula labrella = Least Concern  
• Cassidula multiplicate = Least Concern 
• Cassidula crassiuscula = Least Concern 

Gammarus (Depends on species) 

• Gammarus acherondytes = 
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B1ab(ii)+2ab(ii) 

• Gammarus hyalelloides = 
Vulnerable under criteria D2 

• Gammarus desperatus = 
Critically Endangered under 
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• Gammarus bousfieldi = 
Vulnerable under criteria D2 

• Gammarus pecos = 
Vulnerable under criteria D2 

Holothuria (Lessonothuria) 
pardalis (Least Concern) 

Holothuria leucospilota (Least 
Concern) 

Holothuria scabra (Endangered) 
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Tridacna (Depend on species) 
• Depends on species. 
• Tridacna gigas = Vulnerable 
• Tridacna rosewateri = 

Vulnerable 

Holothuria fuscogilva 
(Vulnerable) 

Littoraria (Depends on 
species)  
•  Littoraria undulata = 

Least Concern 
• Littoraria flammea = 

extinct 
• Littoraria angulifera = 

Least Concern 

Loligo (Depends on species) 
• Loligo forbesii = Least concern 
• Loligo vulgaris = Data deficient 
• Loligo reynaudii = Least Concern 

Holothuria scabra 
(Endangered) 

Holothuria (Lessonothuria) pardalis 
(Least Concern) 

Stenothyra polita (Least Concern) Stichopus chloronotus 
(Least Concern) 

Stichopus vastus (Least 
Concern) 

Source: www.inaturalist.org Source: www.conchology.be Source: Wikipedia.org 

Source: reefguide.org Source: www.wildsingapore.com Source: https://eol.org/ 

Source: www.conchology.be Source: www.chaloklum-diving.com Source: echinoblog.blogspot.com 
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Stenothyra polita (Least Concern) Stichopus chloronotus 
(Least Concern) 

Stichopus vastus (Least 
Concern) 

Source: www.inaturalist.org Source: www.conchology.be Source: Wikipedia.org 

Source: reefguide.org Source: www.wildsingapore.com Source: https://eol.org/ 

Source: www.conchology.be Source: www.chaloklum-diving.com Source: echinoblog.blogspot.com 

 

 

 

Telescopium telescopium 
(Least Concern) 

Tridacna maxima (Lower Risk) Tridacna squamosa (Lower Risk) 

Tridacna crocea (Lower Risk) Stichopus herrmanni (Vulnerable) 

Source: www.conchology.be 

Source: www.livingoceansfoundation.org Source: Wikipedia.org 

Source: Wikipedia.org Source: www.snorkeling-report.com 
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Appendix 5 - Photos of some marine invertebrates found in Malaysia’s water  
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1.0 MARINE MAMMALS 
 
1.1 INTRODUCTION 
Malaysian seas are especially significant because the continental shelf is highly nutrient-
rich and can support a remarkable diversity of species (MOSTE, 1997; Oakley et al., 
2000). Thirty-one species of marine mammals have been recorded to either reside in or 
transit the Southeast Asian seas (Perrin et al., 2005; Hines et al., 2015). However, the 
status of populations is largely unknown, particularly in Malaysian waters. Based on 
published and unpublished literature, a total of 28 species of marine mammals have 
been recorded in Malaysia (Bali et al., 2008; Hines et al., 2015; Jaaman et al., 2021; 2013; 
2010; Jaaman, 2010; Jaaman and Bali, 2011; Jamal-Hisne et al., 2013 and Ponnampalam, 
2012), consisting mainly of cetaceans and one sirenian species. Malaysia is separated 
into two distinct regions by the South China Sea, Peninsular Malaysia in the west and 
East Malaysia, which includes the states of Sarawak and Sabah. 
 
Evidence suggests that three more cetaceans stray into or pass-through Malaysian 
waters, at least occasionally. This observation is based on species [dwarf sperm whale 
(Kogia sima), Blainville's beaked whale (Mesoplodon densirostris), and striped dolphin 
(Stenella coeruleoalba)] that have been positively identified in neighbouring countries – 
Brunei, Singapore, Thailand, Myanmar, Cambodia, Vietnam, Indonesia, and the 
Philippines. Threats from habitat loss and degradation, declining fisheries resources, 
encroachment of fisheries into restricted areas, and coastal developments are known to 
affect marine mammal populations in South East Asia (Marsh et al., 2002; Perrin et al., 
2005), including in certain Malaysian waters (Jaaman et al., 2010). 
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1.2 OBJECTIVE 
i. To record, document, and analyze marine mammal information/data resulting 

from previous studies in Malaysian waters to be translated into a comprehensive 
inventory report, including the production of geospatial maps of the distribution 
of marine mammals; 

ii. To analyze information gaps and the need for further research on marine 
mammals to obtain additional information to ensure that they represent areas of 
interest to be protected more comprehensively; and 

iii. To identify areas that have the potential to be protected as Marine Protected Areas 
(MPA) for marine mammals with the creation of marine ecological corridors. 

 
1.3 MATERIALS AND METHODS 

i. Desktop Study – Collection of data/information on marine mammal inventory 
based on previous studies and published and unpublished literature. The species 
list is prepared to indicate in which region each species is known to occur. These 
records comprised species that are known from stranding (including bycatch and 
hunting) records, live sightings, or both from UMT and other databases. The list of 
species and the region in which they are known to occur is presented in Tables 
and Figures. 

ii. Data Analysis and Mapping - Spatial analysis to identify information gaps and 
marine mammal habitat areas that are important and desirable to be protected. 

iii. Workshops and Publications – Focus group discussions (FGD), workshops on 
progress, and final reports have been conducted. Drafting a manuscript titled 
"Cetacean and Dugong in Malaysia: A national assessment of status, distribution 
and threat" and producing geospatial maps of species composition, distribution, 
and density of marine mammals in Malaysia. 

 
 
1.4 RESULTS/DATA ANALYSIS 

i. Desktop Study 
Two hundred twenty-five materials consisting of 73 journal articles, 27 technical reports, 
15 postgraduate theses, 19 books, 30 proceedings, 41 newspaper clips, and 20 social 
media postings were examined to have records of marine mammals in Malaysia. These 
materials are listed in MALAYSIAN MARINE MAMMAL REFERENCES (Refer to Google 
Drive/ECOLOGICAL CORRIDOR /FG3/MM Reference/ MALAYSIAN MARINE MAMMAL 
References Ver5). Materials on cetaceans in Malaysia are stored in [Google 
Drive/ECOLOGICAL CORRIDOR/FG3/MM Reference/Cetaceans], and for Dugong are 
stored in [Google Drive/ECOLOGICAL CORRIDOR/FG3/MM Reference/Dugong]. 
 
In addition to the published and unpublished materials, information from UMT and other 
marine mammal databases are used to develop a checklist of 27 cetaceans and one 
dugong species that have confirmed records of live sighting and stranding (including 
bycatch and hunting) according to regions (state/sea) in Malaysia. The states of 
Peninsular Malaysia recorded 17 cetacean species, and Sarawak and Sabah recorded 18 
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ii. Data Analysis and Mapping 
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of marine mammals in Malaysia based on the survey methodology and how the records 
are obtained (i.e., boat survey, aerial survey, stranding, public report, etc.). 
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1.2 OBJECTIVE 
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"Cetacean and Dugong in Malaysia: A national assessment of status, distribution 
and threat" and producing geospatial maps of species composition, distribution, 
and density of marine mammals in Malaysia. 
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Two marine mammal species (i.e., dugong and humpback whale) were recorded during 
other aerial surveys, and their maps are stored in [Google Drive/ECOLOGICAL 
CORRIDOR/FG3/MM database/MM map/Map (additional data)/ MAP Other data (Aerial 
Survey)]. 
 
Thirteen marine mammal species (i.e., Dugong, Bryde's, false killer, melon-headed, 
pygmy killer and sperm whales, Indo-Pacific bottlenose, Fraser's, Indo-Pacific 
humpback, Irrawaddy, long-beaked common, pantropical spotted and spinner dolphins) 
were recorded during other boat surveys. Their maps are stored in [Google 
Drive/ECOLOGICAL CORRIDOR/FG3/MM database/MM map/Map (additional data)/ 
MAP Other data (Boat Survey)]. 
 
Twenty marine mammal species (i.e., Dugong, blue, Bryde's, fin, sei, Omura's, Cuvier's 
beaked, false killer, killer, melon-headed, short-finned pilot, pygmy sperm and sperm 
whales, and Indo-Pacific bottlenose, Indo-Pacific humpback, Irrawaddy, long-beaked 
common, rough-toothed and spinner dolphins, and finless porpoise) were recorded 
during UMT boat surveys. Their maps are stored in [Google Drive/ECOLOGICAL 
CORRIDOR/FG3/MM database/MM map/ Map (other data)/MAP Other data (Stranding]. 
 
 
  

 

 

iii. Workshops and Publications 
 

No Phase / Workshop Date 
i.  Proposal presentation workshop (online) October 25, 2021 

ii.  Submission of Proposal (online) October 31, 2021 
iii.  GIS training workshop (UMT) February 08, 2022 
iv.  FG coordination meeting (UMT) April 12, 2022 
v.  Project coordination discussion (UMT) April 16, 2022 

vi.  Progress presentation workshop (DOF Putrajaya) June 21, 2022 
vii.  Project coordination discussion (UMT) July 25, 2022 

viii.  Final presentation workshop (DOF Putrajaya) September 01, 
2022 

 
 
Drafting a manuscript titled "Cetacean and Dugong in Malaysia: A national assessment 
of status, distribution, and threat." 
 
Producing geospatial maps of species composition, distribution, and density of marine 
mammals in Malaysia. 
 
  



197M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

Two marine mammal species (i.e., dugong and humpback whale) were recorded during 
other aerial surveys, and their maps are stored in [Google Drive/ECOLOGICAL 
CORRIDOR/FG3/MM database/MM map/Map (additional data)/ MAP Other data (Aerial 
Survey)]. 
 
Thirteen marine mammal species (i.e., Dugong, Bryde's, false killer, melon-headed, 
pygmy killer and sperm whales, Indo-Pacific bottlenose, Fraser's, Indo-Pacific 
humpback, Irrawaddy, long-beaked common, pantropical spotted and spinner dolphins) 
were recorded during other boat surveys. Their maps are stored in [Google 
Drive/ECOLOGICAL CORRIDOR/FG3/MM database/MM map/Map (additional data)/ 
MAP Other data (Boat Survey)]. 
 
Twenty marine mammal species (i.e., Dugong, blue, Bryde's, fin, sei, Omura's, Cuvier's 
beaked, false killer, killer, melon-headed, short-finned pilot, pygmy sperm and sperm 
whales, and Indo-Pacific bottlenose, Indo-Pacific humpback, Irrawaddy, long-beaked 
common, rough-toothed and spinner dolphins, and finless porpoise) were recorded 
during UMT boat surveys. Their maps are stored in [Google Drive/ECOLOGICAL 
CORRIDOR/FG3/MM database/MM map/ Map (other data)/MAP Other data (Stranding]. 
 
 
  

 

 

iii. Workshops and Publications 
 

No Phase / Workshop Date 
i.  Proposal presentation workshop (online) October 25, 2021 

ii.  Submission of Proposal (online) October 31, 2021 
iii.  GIS training workshop (UMT) February 08, 2022 
iv.  FG coordination meeting (UMT) April 12, 2022 
v.  Project coordination discussion (UMT) April 16, 2022 

vi.  Progress presentation workshop (DOF Putrajaya) June 21, 2022 
vii.  Project coordination discussion (UMT) July 25, 2022 

viii.  Final presentation workshop (DOF Putrajaya) September 01, 
2022 

 
 
Drafting a manuscript titled "Cetacean and Dugong in Malaysia: A national assessment 
of status, distribution, and threat." 
 
Producing geospatial maps of species composition, distribution, and density of marine 
mammals in Malaysia. 
 
  



198 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

1.5 GAP ANALYSIS 
i. Species and Distribution 

 
Recommendations to reduce our knowledge gap on species composition and 
distribution of marine mammals in Malaysian waters: 
 

a) Determine species composition and distribution of marine mammals in areas 
that have never been surveyed. This includes large portions of the offshore waters 
in the South China Sea, Straits of Malacca, and Sulawesi Sea. Based on reports 
and sightings of large whales and many small cetacean species in the waters of 
Layang-Layang, Luconia, and Sipadan reefs and shoals and near the continental 
shelf break, species diversity in the proposed survey areas should be high. 
Surveys can be conducted using platforms of opportunities (e.g., Navy patrol 
vessels, petroleum companies' supply ships, or helicopters), which are not labor-
intensive and relatively cheap. They may have a broad spatial and temporal 
coverage (Evans and Hammond, 2004). A joint program between neighboring 
countries could be initiated to survey cetaceans in Spratly waters.  

 
b) Dedicated boat and aerial sighting surveys need to be conducted along the 

inshore waters, particularly in the large estuaries and bays of Peninsular 
Malaysia, Sabah, and Sarawak, to determine the current distribution and threats 
to the Irrawaddy and Indo-Pacific humpback dolphins, finless porpoise and 
Dugong that inhabit the areas close to shore and which are often intensively used 
by humans. These populations are exceptionally vulnerable to anthropogenic 
threats. 

 
c) The Malaysian Marine Mammal Stranding Network to recover stranded and 

incidentally caught animals is urgently needed operational fully. It should be 
established in conjunction with a fisheries bycatch reporting/monitoring 
program, with technical support from marine mammal biologists and 
veterinarians. Carcasses can be used not only to determine the cause of death 
but also to contain critical information regarding the animals' biology and life 
history and the populations' status. Among others, data and various samples 
collected from the carcasses can be analyzed to determine age, reproductive 
biology, feeding habits, molecular genetics, histopathology, and chemical 
contaminants of marine mammals. Results are also essential to understand the 
levels of interactions between marine mammals and humans or their 
environment. 

 
d) Using marine mammal posters and brochures, a nationwide program to gather 

opportunistic sightings and strandings from the Navy and Air Force patrol crafts, 
beach/island resort operators, and the public should be developed. Although this 
type of information only helps to create a species list and some rough measure of 
status and seasonal variation in abundance (Evans and Hammond, 2004), the 
program is an excellent platform to initiate interest and increase awareness of the 
public to participate in the conservation and research of marine mammals in 
Malaysia (Jaaman et al., 1999; Jaaman, 2004). Furthermore, it yields primary data 

 

 

at a low cost and can help draw attention to geographical areas or seasons for 
cost-effective targeting using a more refined survey methodology (Evans and 
Hammond, 2004). 

 
e) Management and local authorities should act promptly to establish a concerted 

and dedicated program to report and monitor incidental catches of marine 
mammals in fisheries, hunting, and illegal and destructive fishing practices. There 
are adequate laws and regulations to protect and conserve marine mammals and 
fisheries in Malaysia; therefore, the problem of poor enforcement needs to be 
resolved. Routine monitoring of at least fish markets and landing sites should be 
carried out, if not having observers to monitor fishing trips. Enforcing fisheries and 
wildlife regulations within a large area is often complex and costly; therefore, 
effort should be made to regularly patrol known "hot spot" areas where there are 
harmful interactions between marine mammals and humans (e.g., in Cowie Bay 
(Sabah), Bay of Brunei, Kinabatangan Estuary and Kudat, Sandakan, Lahad Datu, 
and Semporna waters). Those found to contravene regulations shall not only 
receive warnings but should be given significant fines or punishment. However, 
this has to be done cautiously since, in some countries, enforcement of laws 
prohibiting direct takes or landing of incidental catches of marine mammals has 
increased the difficulty in obtaining information on such takes (Perrin et al., 1996; 
2005). 

 
f) Research on incidental catches of marine mammals in fisheries and hunting must 

be developed and should be given top priority. It should look at more than just the 
magnitude and sustainability of the catches and estimate mortality for each 
species' population. However, it should also focus on the economics, tradition, 
culture, political, and sociological factors related to the marine mammals, 
people, and area involved. A multi-disciplinary approach should be used, which 
involves both natural and social scientists. Social scientists may, in particular, 
assist in developing improved interview survey techniques. The information 
gathered must be integrated to provide a comprehensive picture of marine 
mammal-human interactions and produce a sound management program for 
conservation. This research should run parallel with the public education 
campaign. 

 
ii. Population Status 

 
Recommendations to reduce our knowledge gap on the population status of marine 
mammals in Malaysian waters: 
 

a) Quantitative data on density, absolute abundance, and population dynamics at 
the species level should be obtained. This is particularly important for the 
Irrawaddy and Indo-Pacific humpback dolphins, finless porpoises, and Dugongs 
that inhabit the waters close to shore and which are often intensively used by 
humans. Therefore, research combining line-transect and photo-identification 
surveys and genetic sampling is necessary. Monitoring and detecting trends in 
populations of the inshore species are significant to determine whether the 
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surveys and genetic sampling is necessary. Monitoring and detecting trends in 
populations of the inshore species are significant to determine whether the 



200 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

people are declining in a specific area. Absolute abundance is essential to 
estimate the Potential Biological Removal (PBR) or upper limit for a sustainable 
number of marine mammals that could be killed in fisheries bycatch or hunting. 

 
b) The definition of the genetic identity of marine mammal species from Malaysian 

waters and the geographical range of these animals are among the critical 
aspects that need to be investigated. This is especially important to the Straits of 
Malacca, Sulu, and Celebes Seas populations, where many glasses of water 
belong to Indonesia and the Philippines. There have been assumptions that 
dugongs travel between the three countries in search of food (Jaaman et al., 2013) 
and the small population of Irrawaddy and Indo-Pacific humpback dolphins in 
Cowie Bay (Sabah), Bay of Brunei Bay and Matang, Perak could move in and out of 
Malaysian waters to the neighboring countries. This must be ascertained if joint 
conservation measures are undertaken between the neighboring countries. On a 
larger scale, the primary objective is to determine how discrete the various groups 
of the inshore species are along the coast. This information helps identify critical 
habitats. 

 
c) To understand the population status and trend of Irrawaddy and Indo-Pacific 

humpback dolphins in the Bay of Brunei, Matang (Perak), and Cowie Bay (Sabah), 
long-term research is needed research team can continuously monitor the 
dolphins, monthly or seasonally. The bio-acoustic method can be applied to know 
about their underwater communication. The underwater drone can be used to 
know details of mating strategies, intra-specific interaction (e.g., adult and calf, 
male and female), and interspecific interactions when socializing with other 
dolphin species. Radio telemetry, satellite tracking, photo-identification, and 
DNA techniques can be applied to know details about their site fidelity, traveling 
routes, migration routes, and habitat preference. Diet, food resources stock, and 
feeding behavior need to be conducted. 

 
d) Dugongs are believed to occur in small and fragmented populations within the 

Bay of Brunei and Sultan Iskandar Marine Park (Johor). The animal was reported 
as rarely seen, and the information on trends suggests that dugongs are declining 
in the areas. These areas are essential for dugongs to feed on the seagrass bed, 
dominated mainly by Halophila sp and Halodule sp, which are Dugong's preferred 
food. To empower a deeper understanding of the dugong population in the areas, 
the following would be beneficial for future research: 1) Extensive dugong 
monitoring surveys using advanced equipment and techniques such as 
bioacoustics, drones, and uncrewed aerial vehicle (UAV), satellite-tagging, 
stationary underwater video recording, etc.; 2) A detailed study of dugongs 
including genetics, behaviors, diets, their interaction with other species such as 
turtles, etc.; 3) A comprehensive study of seagrass communities including 
mapping, identification, nutrient content, community structure, etc.; and 4) A 
comprehensive trans-boundaries research and conservation program with a 
collaboration between Malaysian and its neighboring countries regarding Dugong 
and other endangered marine mammals. 

 

 

 

iii. Habitat Status 
 
Recommendations to reduce our knowledge gap on the habitat status of marine 
mammals in Malaysian waters: 
 

a) Determine habitat use and identify critical habitats or "hot spots" for the 
Irrawaddy and Indo-Pacific humpback dolphins, finless porpoises, and Dugongs 
that inhabit the waters close to shore. This should be of high priority. There is a 
high probability that different marine mammal species occur nearby or use the 
same habitats. Moreover, the distribution and abundance of seagrass should be 
mapped, and seagrass diversity determined. Once these are identified, fixed 
stations (platforms) can be installed to further study or monitor marine mammals 
at a relatively low cost (Evans and Hammond, 2004) and without influencing their 
natural behavior (Ng and Leung, 2003) 

 
b) Forest/land and environmental management and local authorities should also act 

promptly to ensure responsible logging and palm oil planting are practiced in 
upstream areas. This reduces sediment, logs, debris, insecticide, and fertilizer 
from polluting rivers, especially during the rainy season. Many fish and wildlife 
and their habitats and prey downstream or in inshore waters are threatened by 
pollution from river effluents. In addition, a significant effort should be made to 
clean up waters near coastal towns from litter and floating waste. 

 
c) In Cowie Bay (Sabah), the Bay of Brunei and Matang, Perak, and other areas of 

intensive use by humans, the effects of boat traffic and acoustic disturbance on 
local marine mammal populations need to be studied in detail. These effects are 
believed to be detrimental to the social order and behavior of the animals and 
have been known to cause injury/death from propeller strikes (Ng and Leung, 
2003). Research should focus on determining the magnitude and significance of 
these disturbances to the coastal populations and finding a strategy to minimize 
them. So far, there has been no control of boat speed or traffic implemented in 
East Malaysia waters except in harbors because of safety considerations. 

 
d) The Malaysian government has to develop a national strategy to mitigate vessel-

cetacean interactions as the species that all live in coastal or riverine areas are 
most affected by human activity. Although a recent study showed no mortality 
involving boat-strike of resident dolphins in Cowie Bay (Norhashim, 2011), it is still 
a concern of the possibility of such an event to occur in the future. The strategies 
should focus on public awareness, education, and improved protocols for 
reporting vessel-cetacean incidents or developing a national ship strike database 
and associated web-based questionnaire, based closely on established data 
collection questionnaires (e.g., International Whaling Commission). This will 
ensure that the data collected in Malaysia is compatible with the current 
international ship strike database. This database could also incorporate records 
of sightings, stranding, and population, including genetic and photographic data. 
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iii. Habitat Status 
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e) A large-scale public education campaign targeting fishermen and coastal 
communities should be launched to inform them of environmental and 
biodiversity conservation needs. They should be warned to stop taking protected 
species (e.g., Dugongs and cetaceans) and stop illegal and destructive fishing 
practices (e.g., dynamite fishing and trawling in restricted waters). They need to 
be informed of the current status of fisheries and the marine environment 
surrounding them, encouraged to conduct responsible fisheries and conserve the 
environment, and to learn the reasons and benefits of doing so. Moreover, local 
communities must be educated about compliance with conservation regulations 
as an alternative to enforcement and encourage their involvement in species 
monitoring. 

 
f) Promote the conservation of marine mammals and their habitats by establishing 

marine protected areas (MPAs). Although no MPA is specifically shown to reduce 
threats to marine mammals, several MPAs have been established, with the 
primary objective of conserving coral reefs and turtles and allowing some 
traditional fishing and recreational fishing activities. These MPAs, such as the 
Sultan Iskandar Marine Park (Johor), Talang-Satang National Park (Sarawak), 
Tunku Abdul Rahman Park, and Semporna Islands Park (Sabah), indirectly protect 
coastal marine mammal species and their habitats, such as dugongs and 
seagrass beds. Thus, establishing more marine protected areas (MPAs) with 
integrated coastal zone management (ICZM) approach, at least in areas where 
marine mammals or their habitats are in serious conflict with humans, must be 
considered seriously. However, MPAs should be established with as much 
involvement of the local people as possible and designed with features to 
maximize their social and economic benefits (Oakley et al., 2000; Reeves et al., 
2003). In this way, those affected by the MPA are more likely to comply with the 
regulations. The Bay of Brunei, Matang (Perak), Cowie Bay, Sandakan Bay, 
Beluran, and Kinabatangan Estuaries, are suitable areas to be established as the 
first MPA for marine mammals (i.e., Irrawaddy and Indo-Pacific humpback 
dolphins and finless porpoise). Parts of the Rajang (at Tanjung Manis) and Saribas 
(at Beladin) Rivers that are Irrawaddy dolphin's hot spots should also be 
considered for protected area (PA) status. 

 
g) Live marine mammals could represent a valuable resource; therefore, they could 

be exploited and their conservation promoted through eco-tourism. In addition to 
the proposed MPAs, a carefully-planned, small-scale dolphin-watching industry 
may help to stimulate further interest in conservation and increase awareness, 
with a financial benefit accruing preferably to the entire local community. Small 
cetaceans, such as the Irrawaddy and Indo-Pacific humpback dolphins, appear 
to be locally common in several localities mentioned above. This condition is 
conducive to reliable sightings but also means that dolphins may be susceptible 
to disturbance, mainly from increased boat traffic. Therefore, such non-
consumptive use of cetaceans can only be encouraged if it is preceded by 
appropriate feasibility studies and evaluation of the areas' carrying capacity. 
Minimal disturbance to the population can be assured, and the development of 
such an eco-tourism industry does not promote the degradation of the overall 

 

 

environment. Prospective tour operators must be trained to understand dolphin 
behavior and responsible dolphin-watching guidelines and codes of conduct. 
One way of compensating for disturbance is to use the dolphin-watching industry 
to help accomplish research and management objectives (Reeves et al., 2003). 

 
h) The study area should implement rules and regulations on controlling boat speed. 

Limiting the number of high-speed vessels as there have been injuries and deaths 
of dolphins from propeller strikes (Ng and Leung, 2003). Control and regulations 
procedures are critical, but many need to be clarified, and most that have been 
implemented to protect the area from trawlers, boats, and other fishing activities 
were impromptu. So far, there has been no control of boat speed or traffic 
implemented in East Malaysia waters except in harbors for safety concerns 
(Jaaman, 2010). 
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1.7 DISCUSSION 
i. Species and Distribution 

Marine mammal species found in Peninsular Malaysia are the sei, Bryde's, Omura's, 
pygmy sperm, ginko-toothed beaked, killer, short-finned pilot, false killer, pygmy killer 
and melon-headed whales, Irrawaddy, Indo-Pacific humpback, rough-toothed, Risso's, 
Indo-Pacific bottlenose, pantropical spotted, spinner, long-beaked common and 
Fraser's dolphins, finless porpoise and Dugong (21 species). 
 
Marine mammal species found in Sabah are the blue, fin, Bryde's, sperm, pygmy sperm, 
Cuvier's beaked, killer, short-finned pilot, false killer, pygmy killer, and melon-headed 
whales, Irrawaddy, Indo-Pacific humpback, rough-toothed, Indo-Pacific bottlenose, 
pantropical spotted, spinner and Fraser's dolphins, finless porpoise and Dugong (20 
species). 
 
Marine mammal species found in Sarawak are the Bryde's, common minke, humpback, 
sperm, pygmy sperm, killer, short-finned pilot, false killer, pygmy killer and melon-
headed whales, Irrawaddy, Indo-Pacific humpback, rough-toothed, Risso's, Indo-Pacific 
bottlenose, pantropical spotted, spinner and Fraser's dolphins, finless porpoise and 
Dugong (20 species). 
 
The Irrawaddy and Indo-Pacific humpback dolphins and finless porpoise are the most 
common cetaceans found in the inshore waters of Peninsular Malaysia, Sabah, and 
Sarawak, especially in the large estuaries and bays. The pantropical spotted, spinner, 
and Indo-Pacific bottlenose dolphins are common cetaceans recorded in the open 
waters of Malaysia. There are numerous records of Bryde's whales, primarily 
tropical/subtropical species, considered the most common baleen whale in Malaysian 
waters. Dugongs are found primarily in the southern part of Peninsular Malaysia, in the 
waters surrounding the State of Johor. In East Malaysia, records of dugongs are received 
from the Bay of Brunei, Kota Kinabalu, Kudat, Sandakan, Lahad Datu, and Semporna. 
 

ii. Population Status 
 
The status of all cetacean species in Peninsular and East Malaysia is currently unknown 
due to a lack of scientific research effort and projects that are newly established and, 
therefore, still in the stages of primary data collection. Nevertheless, several populations 
of Irrawaddy and Indo-Pacific humpback dolphins and finless porpoises have been 
estimated. 
 
Minton et al. (2013) estimated population numbers in Kuching Bay. The Irrawaddy 
dolphins achieved this by using mark-recapture techniques on photo-identified 
individuals and line transect surveys conducted between April 2010 and September 
2011. Mark recapture methods yielded the best estimate of the Irrawaddy dolphin 
population in Kuching Bay of 233 dolphins (CV = 22.5%, 95% CI 151-360). Line-transect 
methods yielded an estimate for this species of 149 individuals (CV=28%, 95% 
confidence interval 87-255). Indo-Pacific finless porpoises were estimated to be 135 
(CV= 31.3%; 95% CI 87-255) based on line-transect/DISTANCE methods. 
 

 

 

Teoh et al. (2013) estimated a population of Irrawaddy dolphins that occurs in Cowie Bay, 
southwest of Sabah. Boat-based photo-identification surveys were conducted over 12 
months, from October 2009 to September 2010. Photographs were first sorted according 
to the quality and physical appearance of Irrawaddy dolphins' dorsal fins. They were then 
assigned a unique code. A total of 27 Irrawaddy dolphins were identified, and all were 
adults. The data from this survey was used to estimate the population size via the mark-
recapture method. CAPTURE within Program MARK 6.1 estimated the population size of 
Irrawaddy dolphins in Cowie Bay to be small (N=31, 95%CI=28 – 34; CV=0.06). 
 
Zulkifli Poh et al. (2016) estimated the abundance of Indo-Pacific humpback dolphins in 
Kuching Bay. A total of 101 individuals of all levels of distinctiveness and photo quality 
were assigned catalog ID numbers based on the LDF side, and 87 individuals were 
cataloged based on the RDF side. Of these, 77.2 and 67.8% were cataloged during the 
first year. Based on the mark-recapture analysis of marked individuals, the abundance 
estimates were 44 (CV = 15.3%, 95% CI = 36 to 65) for the LDF photos and 37 (CV = 14.0%, 
95% CI = 31 to 54) for the RDF photos. Estimates of the proportion of marked individuals 
within the population were 0.575 (CV = 14.5%) for LDFs and 0.386 (CV = 26.3%) for RDFs. 
Abundance estimates corrected for the proportions were 77 (CV = 20.9%, 95% CI = 51 to 
115) and 96 (CV = 26.3%, 95% CI = 58 to 159), respectively. Therefore, the best estimate 
of humpback dolphins in the Kuching Bay using inverse CV-squared weighted mean was 
84 (CV = 16.4%, 95% CI = 61 to 116). 
 
Mahmud et al. (2018) estimated the abundance of Irrawaddy dolphins in the Malaysian 
waters of the Bay of Brunei. A total of 36 individuals (adults) of Irrawaddy dolphins were 
identified using dorsal fin photo match software (DARWIN) by undertaking 297.91 h of 
boat-based dedicated surveys (April 2013 – October 2015). By using the mark-recapture 
open-population parameterization, the estimated population size (adult) was 33 (95% CI 
= 28–39) with an apparent survival rate of 0.98 (0.89–0.99, SE = 0.01). Also, the recapture 
rate was 0.27 (0.14–0.45, SE = 0.07), and the estimated individual entry rate from super-
population was 0.15 (0.10–0.22, SE = 0.03). The estimated total population size was 41 
(95% CI = 36–49), including calves. The observed mean group size was 6 (SE = 0.66, range 
1–18). 
 
Rodríguez-Vargas et al. (2019) reported vessel-based observations on Irrawaddy 
dolphins were conducted in Penang waters throughout 2013, and mark-recapture 
analysis of the photo-identification data was used to estimate population size. Thirty 
individuals were identified from 28 unique left and 26 unique right dorsal fins. Closed and 
open models were used to estimate the population size of 32 ± 3 (SE) and 43 ± 12 (SE) 
individuals, respectively. 
 
Kuit et al. (2021) provided the first abundance estimates of Indo-Pacific humpback 
dolphins, Irrawaddy dolphins, and Indo-Pacific finless porpoises in the inshore waters of 
Matang, Peninsular Malaysia. Estimates of abundance from four sampling strata totaled 
763 Irrawaddy dolphins (CV = 13%, 95% confidence interval (CI) [588, 990]) and 600 Indo-
Pacific finless porpoises (CV = 27%, 95% CI [354, 1,016]). The annual abundance 
estimates of Indo-Pacific humpback dolphins ranged between 171 (95% CI [148, 208]) in 
2014–2015 and 81 (95% CI [67, 98]) in 2015–2016, likely due to the presence of offshore 
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individuals that moved in and out of the study area. The estuarine strata were inhabited 
by 68 (95% CI [63, 73]) Indo-Pacific humpback dolphins in 2013–2014 to 87 (95% CI [78, 
97]) dolphins in 2014–2015. 
 
The dugong population status in Peninsular and East Malaysia remains to be discovered, 
as estimations on population abundance have yet to date. 
 
iii. Habitat Status 

In Peninsular Malaysia, areas of already high human population and intensive coastal 
development (such as the south coast of Johor, Klang, and Penang), direct impacts from 
sedimentation and pollution, untreated waste disposal, and other human activities have 
severely degraded important marine habitats (e.g., seagrass beds, coral reefs, and 
mangroves) that many marine organisms are directly or indirectly dependent upon 
(Jaaman et al. 2013; Jamal-Hisne et al., 2013; Hines et al., 2015). 
 
Many coastal areas that are currently under-developed have been earmarked for large-
scale development within designated 'development regions,' including the coastlines of 
Kelantan, Terengganu, Pahang, and the district of Mersing in Johor that come under the 
East Coast Economic Region (ECER), and the shoreline of the Johor Straits which will be 
developed under the Iskandar Development Region (IDR). Planned projects within the 
ECER that could potentially affect marine mammal habitats along the east coast include 
constructing petrochemical and port facilities and the construction of integrated tourism 
hubs on the reclaimed coastline and artificial islands. These development projects could 
severely affect the ecology of marine mammals through habitat degradation and 
destruction due to land reclamation, dredging, deforestation of mangrove forests, 
coastal erosion, pollution (water and noise), and reduction of prey (Jaaman et al. 2013; 
Jamal-Hisne et al., 2013; Hines et al., 2015). 
 
Similarly, under the IDR plans, dugong and dolphin habitats in the Johor Straits are at high 
risk of disappearing due to intense coastal development of heavy industrial hubs (biofuel 
and petrochemical), residential areas, ports, and marinas, all of which will involve land 
reclamation, dredging, pollution (water and noise) and clearing of vast tracts of 
mangrove forests. Elsewhere in Peninsular Malaysia, marine mammal habitats are 
threatened by pollution from siltation and sedimentation due to oil palm plantations near 
the coast and riverbanks, pollution from areas of high human habitation (e.g., Penang, 
Klang Valley), and pollution from oil spills (Jaaman et al. 2013; Jamal-Hisne et al., 2013; 
Hines et al., 2015). 
 
In the last decade, many riparian areas of bays and rivers in Sabah have been converted 
into agricultural or urban areas, which has caused the degradation of marine mammal 
habitats from effluent discharges, increased nutrient and sedimentation load, and 
pollution (Jaaman 2008; 2010). The rapid development of Sandakan, Tawau, Tanjung 
Manis, and Muara Tebas into important ports and industrialized towns might affect the 
natural habitat and behavior of the Irrawaddy dolphin populations in the areas (Jaaman 
2010). In addition, a causeway that runs across the Santubong River, which ultimately 
cuts flow to the ocean, and a barrage in Pending that limits the flow of the Sarawak River 
to the sea (through Muara Tebas) is a problem to the natural migration routes of inshore 

 

 

cetaceans in and out of the Kuching river systems (Jaaman et al. 2013; Jamal-Hisne et 
al., 2013; Hines et al., 2015). 
 
The seagrass meadow in Lawas, Sarawak, is believed to be the largest seagrass habitat 
in Malaysia. Most Dugong and marine turtle sightings during aerial surveys conducted in 
East Malaysia are off Lawas, indicating that Lawas is a vital feeding and nursery ground 
for the two protected animals. A proposal has been submitted under the 10th Malaysia 
Plan (2011-2015) to gazette the entire inshore waters of Lawas as a Marine Protected 
Area (MPA) to protect the seagrass habitat. This remains a proposal, and the seagrass 
habitat is still unprotected from any anthropogenic influences. During aerial surveys of 
the inshore waters of Sabah (Sipitang and Menumbuk), Labuan and Brunei were found to 
be murky compared to Lawas, Sarawak (Bali et al., 2008; Jaaman and Bali, 2011). This 
may be due to the high human population and intensive coastal development activities, 
which are evident along the coastline of these three areas. Direct impacts from 
sedimentation and pollution (from Sipitang and Labuan industrial areas), untreated 
waste disposal, and other human activities may have severely degraded seagrass beds 
in these areas, and which dugongs (and sea turtles) are directly dependent upon.  
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Appendix photo, maps, etc. 
All databases, references, tables, maps, etc., on marine mammals in Malaysia, are 
stored in [Google Drive/ECOLOGICAL CORRIDOR/FG3/]. 
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2.0 SEA TURTLES  
 
2.0 INTRODUCTION 
Sea turtles are iconic in Malaysia, with a conservation history in the 1950s. Over the last 
century, a dramatic decline in sea turtle population has occurred for all species, 
particularly the leatherbacks, olive-ridleys, green turtles, and hawksbills in most areas, 
and remains in a small fraction (de Veyra, 1994; Limpus, 1994; Sloan et al., 1994). The 
declining sea turtle population resulted in listing the leatherback turtle and Olive Ridley 
as Vulnerable species, the green turtle as Endangered, and the hawksbill turtle as 
Critically Endangered on the IUCN Red List. The decline of the sea turtle population 
mainly occurs in developing countries where the countries often contribute to sea turtle 
declines. The Convention on International Trade in Endangered Species of Flora and 
Fauna (CITES) has listed in Appendix 1 that all sea turtles were prohibited from 
international trade or to signatory countries (Pritchard, 1996).  
 
Sea turtles constitute a threatened group of fauna; thus, to know caveats in their 
knowledge, it is crucial to lead research efforts. Knowledge of the abundance of sea 
turtles on nesting beaches around Malaysia rookeries was essential for sea turtle 
conservation management. Accurate data on the population distribution and abundance 
were vital for significantly improving animal species' effective management improving 
animal species' effective management. The Department of Fisheries (DOF) has 
monitored the sea turtle population abundance for decades with the support of NGOs 
and community-based conservation projects. Hence, many scientific reports have been 
produced at various levels considering the nesting activity, egg production, incubation 
success, habitat utilization, genetic population, and many more. According to years of 
publication, this section reviewed some journal and written sources of sea turtle 
abundance in Malaysia. 
 
The present report analyzes the scientific literature published on sea turtles in Malaysia 
utilizing a bibliographic analysis. We examined the temporal and geographical variation 
in the publications and the extent of the study of different research topics. 89 indexed 
(SCOPUS/WOS) papers were found and categorized according to the field of study 
(Figure 2.1). The number of publications grew through the analyzed period (1956-2022), 
and the number of authors. The State with the highest number of publications was 
Terengganu. Research areas of more significant investigation effort were "Nesting 
Habitat & Protection," followed by "Hatchery Management," and "In Waters Biology." This 
analysis contributes to understanding trends and caveats in sea turtle knowledge that 
could help guide future research in areas of particular concern. 

 

 

 
 
 
 
2.2 OBJECTIVES 

i. Record, document, and analyze marine mammal information/data from previous 
studies in Malaysian waters to be translated into a comprehensive inventory 
report, including the production of geospatial maps of the distribution of sea 
turtles.  

ii. To analyze the temporal and geographical variation in the publications and the 
extent of study of different research topics by species. 

 
2.3 MATERIALS AND METHODS  

i. Desktop Study – Collecting data/information on sea turtle inventory based on 
previous studies and published and unpublished literature. The list of published 
scientific papers from the Web of Science and SCOPUS has been retrieved by 
using these combinations of keywords; "turtles," "sea turtles," and "penyu," and 
redefined according to the origin of authors and study locations in Malaysia.  

ii. Scientometric: We analyze the scientific literature on marine turtles in Malaysia 
using a bibliographic analysis. We examined the temporal and geographical 
variation in the publications and the extent of the study of different research 
topics by species. 

iii. Data Analysis and Mapping - Spatial analysis to identify information gaps. 
iv. Workshops and Publications – Focus group discussions (FGD), seminars on 

progress, and final reports have been conducted.  
 
2.4 RESULTS 
2.4.1 Nesting Habitat Protection  
In 1952, John Hendrickson began some of the world's first efforts to monitor green turtles 
using copper tags drilled onto the rear edge of the carapace of the Talang Talang and 
Satang Islands; the State of Sarawak in Malaysia has played a significant role in the 
history of turtle tracking (Hendrickson, 1958). Later, Hendrickson switched to using 
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2.0 SEA TURTLES  
 
2.0 INTRODUCTION 
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'Hasco' Monel cow ear tags (Hendrickson, 1958), which became the most used flipper 
tagging technique today. The Turtle Islands Park in Sabah, the Sarawak Turtle Islands, the 
Redang Turtle Islands, and other essential rookeries in Malaysia also employ these same 
flipper tagging procedures today.  
 
Malaysian beaches support nesting green turtles Chelonia mydas, which nest in large 
numbers (more than 1,000s), and the hawksbill Eretmochelys imbricata with more 
average nesting numbers (low 100s; deSilva, 1982; Siow & Moll, 1982; Chan, 1991). 
Malaysia used to host one of Southeast Asia's largest leatherback Dermochelys coriacea 
populations, with upwards of 10,000 nests deposited in the 1950s at Rantau Abang, 
Terengganu (Chan & Liew, 1996). These numbers declined to some 10 per year by 2000 
(Chan & Liew, 1996), and the population went functionally extinct in Terengganu in 2010 
(DOFM, unpublished data). Solitary nesting olive ridley turtles Lepidochelys olivacea now 
nest extremely infrequently in Malaysia (Chan, 1991, 2006), with occasional nesting 
events occurring on Penang Island, the Turtle Islands Park in Sabah, and the Talang-
Satang National Park in Sarawak.  
 
Green turtles nest predominantly at the Turtle Islands Park and on Sipadan Island of 
Sabah; at the Talang-Satang National Park in Sarawak; and numerous beaches in 
peninsular Malaysia, including Ma'Daerah, Redang Island, and Setiu in Terengganu, and 
Segari in Perak. Hawksbills nest predominantly at Gulisaan Island (Turtle Islands Park) in 
Sabah, Upeh Island, and several mainland sites in Malacca. Chagar Hutang also hosts 
several hawksbills that frequently breed every 2-3 years (Chan & Liew, 1999; Chan, 2013; 
see Figure 1 for locations). Hawksbill nesting elsewhere in the country is only occasional 
and widely distributed.  
 
Terengganu, Pahang, Johor, Sabah, and Sarawak are the primary nesting beaches for sea 
turtles in Malaysia facing the South China Sea (Figure 2.2). Historically, hatcheries in 
Malaysia were established in 1949 in Sarawak, in 1961 in Kelantan and Terengganu, and 
1966 in Sabah following the alarming sea turtle population decline. Meanwhile, to have 
better management in protecting the sea turtle eggs, more than 15 artificial hatcheries 
are currently operating near most of the nesting beaches in Malaysia to stop human 
poachers. Over the years, sea turtle hatcheries and sanctuaries helped slowly restore 
the sea turtle population.  
  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.2: Five major nesting beaches of sea turtles in Terengganu, Pahang, Johor, Sabah, and 

Sarawak facing the South China Sea. 
 
 
A report from SEAFDEC by Talib et al. in 2003 showed a decreasing number of sea turtle 
hatchlings had been released to the sea in recent years due to decreasing numbers of 
females landing on the nesting beaches. About 50 years ago, 262 million green sea turtle 
hatchlings were released into the sea. Between 1949 and 1960, more than 127 million 
hatchlings were released, 128,676,865 hatchlings between 1961 and 1995, and between 
1996 and 2002, 5,576,706 hatchlings were released.  
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A report from SEAFDEC by Talib et al. in 2003 showed a decreasing number of sea turtle 
hatchlings had been released to the sea in recent years due to decreasing numbers of 
females landing on the nesting beaches. About 50 years ago, 262 million green sea turtle 
hatchlings were released into the sea. Between 1949 and 1960, more than 127 million 
hatchlings were released, 128,676,865 hatchlings between 1961 and 1995, and between 
1996 and 2002, 5,576,706 hatchlings were released.  
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The critical nesting population of green turtles occurs in both Sabah and Sarawak Turtle 
Islands. According to Chan (2006), the green turtle population at Sabah Turtle Islands 
was at the stage of recovery where there was an increment threefold, with current 
densities of over 8,000 nests per year recorded in early 1980 (Figure 2.3). The recovery 
phase reflects the State Government's seriousness in conservation efforts over the last 
30 years in protecting the nesting beaches and eggs on the islands. Since the Sabah's 
conservation program was launched, it is estimated that about 17 million sea turtle 
hatchlings have been released into the sea (Santos, 2017). Moreover, the Sabah State 
government allocated RM 1 million for turtle conservation under the State Budget 2018 
last year (Borneo Post Online, 2017).  
 

 
Figure 2.3: Nesting trend of sea turtles according to species in Peninsular Malaysia from 1996-

2018. (Adapted from Ruslan et al, unpublished report). 
 
  

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

Belimbing 76 44 19 9 29 21 3 14 6 1 5 0 9 0 8 0 0 0 0 0 0 2 0
Agar 2,3 3,3 2,7 2,6 1,7 3,2 3,1 1,7 3,5 1,5 2,8 2,4 2,4 3,1 4,9 4,5 4,0 7,8 4,7 5,3 10, 4,3 4,1
Karah 371 372 277 279 195 264 366 273 399 367 432 439 508 446 447 628 434 552 473 437 423 565 639
Lipas 44 19 6 6 6 7 15 3 13 16 2 1 2 2 0 2 2 7 0 1 1 0 0

0

2,000

4,000

6,000

8,000

10,000

12,000

ju
m

la
h 

pe
nd

ar
at

an

 

 

In contrast, the population of green turtles in Sarawak Turtle Islands (Talang Talang 
Besar, Talang Talang Kecil, and Satang Besar) was at equilibrium over the last 30 years 
with two to three thousand nests per year (Chan, 2006). Since the 1950s, the number of 
green turtles in Sarawak has declined by over 80% (Kaur et al., 2009). However, the 
protection of Turtle Islands in Sarawak has assisted in the growth of the green, and the 
government has provided the hawksbill turtle population in that area with annual grants 
since 1980. According to Bali (2010), about 2.86 million sea turtle hatchlings have been 
released from the Sarawak Turtle Islands in the past 40 years. However, no published 
data on hatchling production from Pahang and Johor is available.  
 
2.4.2 Hatchery Management 
 
The turtle sanctuary sites are designated as reserved and protected areas, and no 
humans are allowed at the sites or on the beaches at all times or only during set times 
(Mortimer, 1999). This ensures that the nesting sea turtles are not disturbed on the 
beaches. The turtle sanctuaries are usually facilitated with fenced hatcheries near the 
coast to incubate egg clutches (Hamann et al., 2000a). This is to stop human poachers 
from stealing eggs for consumption and from natural predators like birds, crabs, and 
monitor lizards (Stancyk, 1982). In Peninsular Malaysia, the sea turtle sanctuaries are 
managed mainly by the Department of Fisheries (Chan, 2004). However, in Sarawak, they 
are administered by the Sarawak Forestry, while in Sabah, the turtle sanctuaries and 
marine parks are run by the Sabah Parks administration. Figure 2.4 shows turtle 
sanctuaries established in Malaysia since the 1980s.  
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In contrast, the population of green turtles in Sarawak Turtle Islands (Talang Talang 
Besar, Talang Talang Kecil, and Satang Besar) was at equilibrium over the last 30 years 
with two to three thousand nests per year (Chan, 2006). Since the 1950s, the number of 
green turtles in Sarawak has declined by over 80% (Kaur et al., 2009). However, the 
protection of Turtle Islands in Sarawak has assisted in the growth of the green, and the 
government has provided the hawksbill turtle population in that area with annual grants 
since 1980. According to Bali (2010), about 2.86 million sea turtle hatchlings have been 
released from the Sarawak Turtle Islands in the past 40 years. However, no published 
data on hatchling production from Pahang and Johor is available.  
 
2.4.2 Hatchery Management 
 
The turtle sanctuary sites are designated as reserved and protected areas, and no 
humans are allowed at the sites or on the beaches at all times or only during set times 
(Mortimer, 1999). This ensures that the nesting sea turtles are not disturbed on the 
beaches. The turtle sanctuaries are usually facilitated with fenced hatcheries near the 
coast to incubate egg clutches (Hamann et al., 2000a). This is to stop human poachers 
from stealing eggs for consumption and from natural predators like birds, crabs, and 
monitor lizards (Stancyk, 1982). In Peninsular Malaysia, the sea turtle sanctuaries are 
managed mainly by the Department of Fisheries (Chan, 2004). However, in Sarawak, they 
are administered by the Sarawak Forestry, while in Sabah, the turtle sanctuaries and 
marine parks are run by the Sabah Parks administration. Figure 2.4 shows turtle 
sanctuaries established in Malaysia since the 1980s.  
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Figure 2.4: Turtle sanctuaries and hatcheries that have been established in Malaysia.   

No. 
Marked 

State Name of Sanctuary and Location Year 
established 

1 Sarawak Talang-Satang National Park 1999 
2 Sabah Turtle Island Park, Sandakan 1984 
3 Perak Turtle Management Center Segari 1990 
4 Melaka Turtle Management Center Padang Kemunting 1990 
5 Melaka Turtle Hatchery Centre Pulau Upeh 2006 
6 Terengganu Rantau Abang Turtle Sanctuary 1988 

7 Terengganu Ma’ Daerah Turtle Sanctuary 2003 

8 Terengganu Nesting beaches on Redang Island (e.g., Chagar Hutang, 
Mak Kepit, Mak Simpan, and Pulau Pinang) 2005 

9 Terengganu Nesting beaches on Perhentian Island (e.g. Tiga Ruang) 2005 
10 Pahang Cherating Turtle Sanctuary and Information Center 1997 
11 Pahang Tengku Arif Temenggung Sanctuary, Tioman Island 2009 
12 Penang Turtle Hatchery Center Pantai Kerachut 2003 
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a) In-situ Eggs Incubation 
The in-situ egg incubation method does not involve the relocation of the egg clutches. 
The natural nest that the nesting females selected is believed to produce an unbiased 
male-to-female hatchling ratio in their population (Eckert et al., 1999). Hence, UMT 
initiated the in-situ program at Chagar Hutang in Redang Island, Terengganu. In addition, 
this location is considered safe from poaching as it is located in a very isolated area. Yet, 
beach patrols have been conducted nightly by project staff and assisted by volunteers. 
The only threat to these nests is the natural predators (i.e., monitor lizards, red ants, and 
ghost crabs).    
 
Each nest is marked with a 1.5 m wooden stake labelled by sanctuary management with 
the nest number and date of the clutch being laid (Chan, 2010). Details of the nesting 
mother turtle are noted on a datasheet. Nests will be relocated to the protected area if 
and only if they are attacked by predators and below the highest tide level. Nests are 
usually checked after 45 days of incubation (Morita et al., 2005). If these nests remain 
unhatched, they will be rechecked for three days. All hatched nests were excavated to 
determine hatching success by counting the empty egg shell during nest excavation 
(Chan, 2010). Hatchlings that emerge at night crawl unassisted toward the water line 
(Chan and Liew, 1995a).  
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a) In-situ Eggs Incubation 
The in-situ egg incubation method does not involve the relocation of the egg clutches. 
The natural nest that the nesting females selected is believed to produce an unbiased 
male-to-female hatchling ratio in their population (Eckert et al., 1999). Hence, UMT 
initiated the in-situ program at Chagar Hutang in Redang Island, Terengganu. In addition, 
this location is considered safe from poaching as it is located in a very isolated area. Yet, 
beach patrols have been conducted nightly by project staff and assisted by volunteers. 
The only threat to these nests is the natural predators (i.e., monitor lizards, red ants, and 
ghost crabs).    
 
Each nest is marked with a 1.5 m wooden stake labelled by sanctuary management with 
the nest number and date of the clutch being laid (Chan, 2010). Details of the nesting 
mother turtle are noted on a datasheet. Nests will be relocated to the protected area if 
and only if they are attacked by predators and below the highest tide level. Nests are 
usually checked after 45 days of incubation (Morita et al., 2005). If these nests remain 
unhatched, they will be rechecked for three days. All hatched nests were excavated to 
determine hatching success by counting the empty egg shell during nest excavation 
(Chan, 2010). Hatchlings that emerge at night crawl unassisted toward the water line 
(Chan and Liew, 1995a).  
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b) Ex-situ Eggs Incubation 
Sea turtle eggs are best left in their natural nest, which usually produces the highest 
hatching success (Boulon, 1999). However, in certain circumstances, the nests must be 
relocated to a safer location so that the eggs are not exposed to dangers such as sea 
water inundation and predation by humans or other animals (Pritchard et al., 1983). Chan 
et al. (1985) stated that hatchery operation is essential in sea turtle conservation if an in-
situ practice is not applicable. The ex-situ hatchery incubation is considered the last 
option if nests cannot be protected (Mortimer, 1999). Hitchins et al. (2004) listed that the 
factors that decrease hatching success include egg infertility, egg mortality by 
dehydration or predation, nest destruction by tides, extreme weather conditions, and 
human poaching. The hatchery is secured and guarded with surrounding fences. Beach 
hatcheries and styrofoam boxes are two different methods to incubate egg clutches after 
relocation (ex-situ).  
 
However, relocation practices sometimes have adverse effects such as embryo 
mortality (Eckert and Eckert, 1990; Rees et al., 2002) and strongly female-biased sex ratio 
of hatchlings as produced in Malaysia (Chan and Liew, 1995b; Tiwol and Cabanban, 
2000), Florida (Mrosovsky and Provancha, 1991), Mediterranean (Godley et al., 2001) and 
Costa Rica (Brinckley et al., 1998). On average, the hatching success for all hatcheries in 
Malaysia is always more than 65% (Ahmad et al. 2004), and they are still working hard to 
achieve a hatching success of more than 80%.   
 
The styrofoam box incubation technique uses a container with extra air-holes punched 
in the sides (Figure 2.8) (Wood and Wood, 2009). A few centimetres of sand are spread 
at the bottom; then, the eggs are placed. Eggs will then be covered by sand. These boxes 
are kept on shelves in a shed on the beach or inside a room with good ventilation and 
kept undisturbed until the eggs have hatched (Wood and Wood, 2009).  
 
Styrofoam boxes are washable, stackable, not too expensive, and, most importantly, 
yield reasonable hatching success rates to achieve a superb rate of around 95% (Woody, 
1981). This high percentage of emergence success is related to the fact that such 
clutches are not subjected to the potentially damaging effects of natural environmental 
factors such as weather (e.g., heavy rain or dry season), presence of predators (e.g., 
mainly red ants and ghost crab), beach erosion, and sea water inundation (Wood and 
Wood, 2009).   
 
On the other hand, there are some disadvantages to using the styrofoam box incubation 
method. A masculinizing bias was found in the sex ratio of hatchling leatherbacks 
(Dutton et al., 1985) and green turtles (Mrosovsky,1982) from eggs incubated artificially 
in styrofoam boxes in Suriname. Mortimer (1999) suggested that in some cases, sand in 
a styrofoam box can be dried up due to the warming in the sun or with artificial heat 
sources; careful application of fresh water spray to the sand surface is needed to keep 
conditions humid (Mortimer, 1999).  
 
  

 

 

2.4.3 In water movements  
 
Despite decades of flipper tagging involving thousands of sea turtles, little has been 
learned about long-distance migrations and connections between breeding and foraging 
regions. Hence, satellite monitoring has been utilized to identify relationships between 
nesting and foraging sites to assist better management, and conservation organizations 
have seen a marked increase in expenditure in recent years. Malaysia has made 
somewhat reasonable efforts to use satellite transmitters since 1991. 
 
Pilcher et al. (2019) have summarised the 15 satellite tracking projects conducted by 
various government agencies and Non-Profit Organizations (NGOs) in Malaysia that took 
place over 23 years, from 1993 to 2016 (Table 2.1). Most of these projects were carried 
out in collaboration with the Department of Fisheries as the primary stakeholder and 
occasionally with universities and outside agencies, as stated in the table. 
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in styrofoam boxes in Suriname. Mortimer (1999) suggested that in some cases, sand in 
a styrofoam box can be dried up due to the warming in the sun or with artificial heat 
sources; careful application of fresh water spray to the sand surface is needed to keep 
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various government agencies and Non-Profit Organizations (NGOs) in Malaysia that took 
place over 23 years, from 1993 to 2016 (Table 2.1). Most of these projects were carried 
out in collaboration with the Department of Fisheries as the primary stakeholder and 
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Overall, only four states had shown significant numbers of satellite deployments, and 
most of the tracking had concentrated in the South China Sea (release sites from 
Terengganu, Sarawak, Sabah, and Pahang), Malacca Straits (release sites from Malacca, 
Perak, and Penang) and Sulu Sea (released site from Sabah).   
 

Table 2.2: Comparison of released sites according to states 
 
 
 
 
 
 
 
 
 
 
 
2.4.4 Conservation History 
 
This section summarised the conservation history based on our findings, emphasizing 
Peninsular Malaysia.  

• 1951 – Introduction of The Turtle Enactment in Terengganu 
▪ Focusing on the conservation of leatherback turtles 

 
• 1961 – Nesting Status in Terengganu; Leatherback Turtles by E. H. Chan  

▪ The eggs deposited on beaches were collected for commercial 
purposes 

▪ The hatchery program initiated this year has not been as effective 
as it could have been. 

 
• 1963 – Introduction of the Fisheries Act 1963 

 
• 1984 – Sea Turtle Research Unit (SEATRU) establishment to enhance scientific 

works  
 

• 1987 – The Amendment of Terengganu State Turtle Enactment  
Provides for establishing turtle sanctuaries, protecting nesting turtles from human 
disturbances, and increasing penalties for violation of rules.  

No. State Total Deployment 
1 Sabah 39 
2 Terengganu 35 
3 Malacca 15 
4 Sarawak 10 
5 Perak 1 
6 Penang 1 
7 Pahang 1 
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2.4.4 Conservation History 
 
This section summarised the conservation history based on our findings, emphasizing 
Peninsular Malaysia.  

• 1951 – Introduction of The Turtle Enactment in Terengganu 
▪ Focusing on the conservation of leatherback turtles 

 
• 1961 – Nesting Status in Terengganu; Leatherback Turtles by E. H. Chan  

▪ The eggs deposited on beaches were collected for commercial 
purposes 

▪ The hatchery program initiated this year has not been as effective 
as it could have been. 

 
• 1963 – Introduction of the Fisheries Act 1963 

 
• 1984 – Sea Turtle Research Unit (SEATRU) establishment to enhance scientific 

works  
 

• 1987 – The Amendment of Terengganu State Turtle Enactment  
Provides for establishing turtle sanctuaries, protecting nesting turtles from human 
disturbances, and increasing penalties for violation of rules.  

No. State Total Deployment 
1 Sabah 39 
2 Terengganu 35 
3 Malacca 15 
4 Sarawak 10 
5 Perak 1 
6 Penang 1 
7 Pahang 1 

 

 

• 1987, December – Workshop on Sea Turtle Conservation and Management in 
Malaysia 

 
Outcome: Malaysia's sea turtle population is in a critical state of decline, specifically the 
Leatherback turtle population n Terengganu. It was stated to be declined to 
approximately 100 females at the mentioned workshop. 
 
Objectives: 

1. To develop a proposed legal framework 
2. To draft an outline management plan for Rantau Abang Turtle 

Sanctuary 
3. To prepare an outline of a national strategy for sea turtle 

conservation in Malaysia 
 
The proposed research in the workshop: 
Stimulating and conducting basic biological and applied research and sustaining good 
working relationships between researchers in governmental departments and 
universities  
 

A) Hatchery Management 
a. Methods of collecting and translocating the sea turtle eggs (More research 

is heavily recommended to determine the best approach). 
i.  The delivery period by egg collectors to turtle sanctuary is 

suggested within three (3) hours of egg laying to minimize damage 
to the embryo development and cause dehydration and 
movement/shock.  

 
b. Hatchery sites' usage frequency 

i. Suggested for hatchlings should be released at nighttime (no 
specific time mentioned during the night period). 

ii. A sanctuary to have three (3) hatchery sites consisting of Public Use 
Areas and Strict Reserve Areas. 

iii. Each site is used NOT more than once every three (3) years. 
iv. Incubation of nests should be within about one (1) meter apart. 

 
c. Usage of red lights during patrolling nesting sea turtles 

 
B) Restricted Fishing Zone 

a. Types of nets used by the fishing vessels. 
b. The restricted fishing zone is extended if the research indicates more 

extensive inter-nesting areas. 
 

C) National Survey by the Department of Fisheries to identify all turtle nesting areas 
in Peninsular Malaysia, Sabah, and Sarawak. 

a. Habitat Protection 
i. Foraging, inter-nesting, and nesting grounds. 
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D) Management of adults and sub-adult 
a. The usage of Trawling Efficiency Device (TED) by fishing vessels. 
b. Teach the fishing community to resuscitate drowned turtles caught in their 

fishing nets. 
 

E) Control of Exploitation 
a. Surveys and suggestions for law amendments and enforcement. 

 
F) Education and Interpretation 

a. Performing and collaborating awareness to local and school communities. 
 

G) Legislation 
a. National: Different in each State in Malaysia 
b. International: To comply with the standard of IUCN/CITES 

 
H) Funding; Trust Fund 

a. By Working Group consisting of UNEP Terengganu, WWF, DOFM (Chair and 
Secretary – autonomously selected as the leader): Draft and finalize the 
Term of Reference to study the Modus Operandi of the various NGOs and 
make appropriate recommendations. 

b. Launching Grant: Initiated by the Terengganu State Government and 
contributed by other states and the federal government. 

 
I) Population Assessments 

a. Nesting sea turtles 
i. National surveys 

ii. Tagging for long-term monitoring 
iii. Locating inter-nesting habitats such as feeding grounds and 

migration routes 
 

b. Hatchlings, juveniles, and sub-adults 
i.  Locating habitats 

 
c. Determining the extent of turtle mortalities at sea and the Cause of Death 

 
d. Determining the best methodologies to maximize hatchlings' emergence 

from nests and release of healthy hatchlings to the sea 
 

e. Response of nesting turtles to light (varying wavelengths and intensity) 
 

f. Microclimate changes in nesting beaches 
i. Temperature profiles: The effects on sexual differentiation 

ii. Shoreline characteristics 
iii. Natural and anthropogenic pollution, such as erosion, etc. 

 
• 2005 – The First Regional Technical Consultation (RTC) on Finalization of the 

Implementation Plan on Research for Stock Enhancement of Sea Turtles 

 

 

 
A) Japanese Trust Fund IV; Research and Development of Stock Enhancement 

for Species Under International Concern Component II: Research for Stock 
Enhancement of Sea Turtles – collaborations of SEAFDEC member countries 

a. DNA study 
b. Tagging study  
c. Feasibility study on head-starting technique 

 
• 2005 – Department of Fisheries Malaysia 

A) Turtles tagged in Pantai Kerteh, Terengganu migrated to Sabah, Philippines, 
Vietnam, Java (Indonesia), and Singapore. 

 
• 2006 – Regional Projects: Research for Stock Enhancement of Sea Turtles 

A) Turtle Stock Identification 
 

B) Multiple Paternities Detection 
a. MFRDMD-SEAFDEC developed an SOP for the collection of tissue 

samples for DNA studies. 
b. The DNA study was determined through microsatellite markers. 

 
C) Tagging and Satellite Telemetry 

a. Tagging using Inconel tags was conducted in Malaysia, Thailand, 
Myanmar, Vietnam, Cambodia, the Philippines, Brunei Darussalam, 
and Indonesia. 

b. One each hawksbill and green were attached with PTT and released at 
Pulau Uteh, Melaka, and Sangalaki Island, Kalimantan, Indonesia, 
respectively; the hawksbill moved to the southern part of Bintan Island 
in Indonesia, while the green moved to Tambisan Island in Sabah after 
three weeks. 

 
D) Head-starting and Cloning 

a. A symposium on the cloning of sea turtles organized by MFRDMD-
SEAFDEC and the DOFM was held by Malaysian scientists and 
researchers majoring in genetics, molecular biology, cytogenetics, 
biology, and physiology. 

b. Objectives:  
i. To formulate appropriate techniques for implementing 

research on advanced reproductive biotechnology.  
ii. To identify challenges in implementing research programs and 

follow-up actions.  
iii. To identify Malaysian scientists for the implementation of 

research on advanced reproductive biotechnology.  
iv. To formulate the master plan for cloning sea turtles. 

NOTE:  
Head-starting as a conservation measure was HEAVILY DISCOURAGED in December 1987 – 
Workshop on Sea Turtle Conservation and Management in Malaysia as its effectiveness and 
severe doubts about its conservation value have not been proven. 
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2.5 GAP ANALYSIS  
This section has been constructed by analyzing the published National Plan of Action 
(NPOA) and comparing it with the available scientific works that responded to the 
suggestions written in the document.  
2.5.1 Nesting Habitat Protection  

1. Beach dynamic: To identify temporal changes in beach morphology and to 
determine beach stability by studying beach development of nesting and 
potential nesting areas.  

2. Turtle tagging: To estimate the nesting population in Malaysia and determine 
possible fluctuation trends according to climate (effects of El Nino and La 
Nina), which enables conservationists to forecast nesting trends and their 
reasons. (Big challenges using Inconel tags: Insufficient Inconel tags supplied 
to conservation groups for turtle projects in Malaysia, lack of well-trained 
officers in tagging procedures, and inconsistent tagging activity and 
monitoring by the authority) 

3. Cloud database: To store mass data on the cloud consisting of conservation 
projects in Malaysia and activation of the database to monitor and check 
nesting, tagging, and stranded information by conservation groups and the 
public.  

4. Light pollution: By using satellite images to measure light emission at nesting 
and potential nesting grounds 

5. Nesting beach suitability: Identify the status of beaches such as gazette, 
sanctuary, or open and search for potential nesting beach potential by using 
the GIS application  

6. Nesting density (per square meter): In studying the effects of nesting density 
on the quality of nesting and hatching success at the nesting beach 

7. Tarball distribution: Dispersal tar balls from known or unknown spillers and 
response protocols on oiled wildlife by studying the effects on nature.  

8. Marine debris: To maintain beach quality in avoiding nest failure. Study on 
spatial and temporal effects involving post-monsoon towards nesting and 
potential nesting beach. 

 
2.5.2 Hatchery Management 

1. Hatching success: In determining the hatching trends 
(consistent/downtrend) according to nesting beaches and the effects of 
predation caused on the trends. To maintain a good quality of hatchlings, 
all conservation groups must comply with 75% of hatching success as 
suggested by NPOA. 

2. Primary Sex ratio: To determine the threshold temperature of the nest as it 
directly impacts the hatchlings' sex ratio and the effects of shaded or non-
shaded nests towards the percentage of sex ratio within a clutch of 
hatchlings. It can also do a paternity study of a grip to determine the 
variation of genetic stock. 

3. Return of Investment: To sustain a conservation-business model 
organized by NGOs/resorts and community-based conservation. Enhance 
public awareness through hatchery visits and other conservation activities 
by including all community (update list of the community involved)  

 

 

4. Volunteer tourism: Determining motivation and willingness to pay to 
participate in conservation projects. 

5. SOP evaluation: To study the effects of human interactions on the quality 
of hatchlings produced. 

 
2.5.3 In Water Movement 

1. Post-nesting migration route: In determining potential migration routes of 
sea turtles by using satellite tracking able to enhance safety and security 
that may cause harmful events such as boat strikes and mortality of the 
sea turtles caused by commercial boats industrial ships.  

2. Inter-nesting movement: To map sea turtles' distribution during nesting 
season and enhance security for the sea turtles during their stay at the 
nesting grounds. 

3. Bycatch study: Able to determine the route and diet of sea turtles and the 
ability to release them safely without any harmful incident.  

4. Oiled wildlife response: To determine proper protocols in handling oil spills 
in the ocean and on the beach toward possible wildlife in the affected 
areas. 

5. Turtle tourism: To determine the effects of human interactions 
(snorkeling/swimming) on sea turtles' health while enhancing eco-tourism 
of the State's economic values.  

6. Male population: In estimating the male stock of sea turtles in the waters 
by using aerial (drone) surveys at the routes of sea turtles.  

7. Sea turtle health: Establish a Summarized Health Index of wild and captive 
sea turtles to monitor their health and preparedness for any possible 
infectious (FP virus) outbreak and response to rehabilitation and rescue. 

8. Stranded turtles: To seek the cause of death of stranded sea turtles and 
report the reasons to help decision-making to respond. Study on death 
analysis of location and frequency at site able to assist in seeking 
clarification of the environment's health and human activities. 

9. Foraging ground: Barnacle study and stable isotope analysis can be 
proxies in mapping seagrass distribution. 

10.  Demographic of Genetic stock: Able to estimate population dynamic at 
foraging grounds and Malaysia waters, such as numbers of males vs. 
females and juveniles vs. adults and differences of species identified.  

11. Hatchling's dispersal: Able to study sea turtles' lost years by identifying 
early and potential feeding areas and their relationship with local 
productivity. 

12. Predation rate: hatchlings' release activity conducted by conservation 
groups is released at the exact location and time, which will highly invite 
predators and must be monitored regularly. 
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2.6 DISCUSSION  
Sea turtles are long-lived reptiles that inhabit terrestrial, oceanic, neritic, and estuarine 
habitats as they progress from one life-history stage to another. Complex life cycles and 
long-distance migrations in the marine environment result in many unobservable states 
throughout the life history of sea turtles; thus, monitoring programs focus on the 
relatively accessible adult nesting females. Nesting beach studies are, therefore, the 
cornerstone of sea turtle population monitoring and assessment, as the nesting beach 
habitat is critical for the oviparity mode of reproduction and the species' recovery 
(Ehrhart, Redfoot, Bagley, & Mansfield, 2014).  
 
Female sea turtle begins to nest when they have reached their maturity age which they 
mates every 2-3 years (Wibbels, Owens, Limpus, Reed, & Amoss, 1990; Conant et al., 
2009; and Hays, Fossette, Katselidis, Schofield, & Gravenor, 2010). Female sea turtles 
do not breed every year (Sims, Bjorkland, Mason, & Crowder, 2008; van Houtan & Halley, 
2011; and Thorson, Punt, & Nel, 2012) because energetics costs are high (Rivalan et al., 
2005; and Cubaynes, Doherty, Schreiber, & Gimenez, 2011). As oviposition is an energy-
demanding process, they often skip reproductive years if they do not have sufficient fat 
reserves, instead remaining in foraging areas to continue to feed and accumulate the 
energy required (see Santos, Freire, Bellini, & Corso, 2010). 
 
The female sea turtle will return to nest in the same geographic region where they 
hatched-a behavioural pattern known as natal homing. In principle, sea turtles might 
recognize their natal beach or part using information about the target area that has either 
been learned or inherited. Both female and male sea turtles migrate asynchronously 
from foraging to breeding areas several weeks to months before the nesting season 
(Limpus, 1985). Female sea turtles can store sperm and mate with more than one male 
in a breeding season (Pearse & Avise, 2001; Moore & Ball, 2002; and Sakaoka, Sakai, 
Yoshii, Okamoto, & Nagasawa, 2013) and may lay more than one clutch in a season with 
intervals of approximately two weeks (Dodd, 1988; and Margaritoulis et al., 2003). 
 
Even though female sea turtle has landed at the nesting beach to lay eggs, they might 
cross the beach without digging and return to the water- a false crawl act. An event that 
stimulates false crawl is environmental needs were not met or that they felt threatened 
by a predator or human activity (Davis Jr., Fitzgerald, & Terry, 1999; Weishampel, Bagley, 
Ehrhart, & Rodenbeck, 2003; and Zavaleta-Lizárraga & Morales-Mávil, 2013). Therefore, 
sea turtles are known to nest at night, when threats are at their lowest. The nesting of sea 
turtles is varied from one species to another. However, generally, for all nesting, female 
sea turtles follow a series of steps: 1) emerge from the ocean, 2) select a nesting site by 
digging a body pit, 3) dig an egg chamber within the body pit, 4) deposit eggs inside of the 
egg chamber, 5) cover the eggs using rear flippers, 6) camouflage the nesting site, and 7) 
make a return crawl to the ocean (Witherington et al., 2011).  
 
Moreover, female sea turtles choose the site location at the nesting beach where they 
want to nest. Selecting a suitable nesting site is a crucial aspect influencing the 
reproductive process, fitness, and hatching success (Sarahaizad, Shahrul Anuar, & 
Mansor, 2012). Factors affecting nest site selection may be microhabitat conditions, 
beach morphology, dune vegetation, and sediment attributes (e.g., sand temperature, 

 

 

moisture, and grain size) (Salleh, Sah, & Chowdhury, 2018). A study from Zavaleta-
Lizárraga & Morales-Mávil (2013) stated that the nesting site is directly related to beach 
characteristics where beaches with fine sands, moderate slopes, proper humidity, and 
drainage are favorable environmental variables for oviposition to take place. 
 
Sea turtle nesting site preferences can differ between species and populations (Kelly, 
Leon, Gilby, Olds, & Schlacher, 2017). Green turtles are known to prefer sites with clear 
access from the sea (Mortimer, 1990), Olive ridley turtles usually select flat, open, and 
unobstructed areas and deposit their clutches between the high tide line and the 
vegetational line (Reina, Mayor, Spotila, Piedra, & Paladino, 2002; and Cornelius, 1976 in 
Barrientos-Munoz; Ramirez-Gallego, & Paez, 2014), Leatherback turtle nest below high 
tide level more often than do green turtles (see Whitmore & Dutton, 1985), and 
Loggerhead turtles nested preferentially in the sand zone, while Hawksbill turtles 
demonstrated no preferences for either sand or vegetation zone (Serafini, Lopez, & 
Bernardo da Rocha, 2009). Relocating nests close to the sea increases the likelihood of 
inundation and egg loss to erosion. In contrast, placement of nests farther inland 
increases the possibility of desiccation, hatchling misorientation, and predation on 
nesting females, eggs, and hatchlings (Bustard & Greenham, 1968; Fowler, 1979; 
Whitmore & Dutton, 1985; Spencer, 2002; López-Castro, Carmona, & Nichols, 2004;  and 
Madden et al., 2008). As described above, female sea turtles will leave their nest and 
return to the sea. Hatchlings-to-be is left to incubate without parental care. Hence, 
researching sea turtle nesting biology is crucial as it can influence their hatchlings' sex, 
fitness, and emergence behaviour. 
 
Malaysia still has some healthier green and hawksbill sea turtle populations in Southeast 
Asia despite the local extinction of the leatherback and the near end of olive ridley 
breeding (Shanker & Pilcher, 2003). Given the extensive movements and genetic 
connections between foraging and nesting stocks, these turtles are a shared resource 
(see Joseph, 2006; Joseph et al., 2014, 2016). With increasing pressures on the marine 
environment, it is crucial to comprehend the movements and connections between 
nesting populations and foraging stocks. Regional Management Units (RMUs; Wallace et 
al., 2010) are formed at the regional level when turle unite based on related genetic 
origins, foraging grounds distribution, and known migrations. 
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return to the sea. Hatchlings-to-be is left to incubate without parental care. Hence, 
researching sea turtle nesting biology is crucial as it can influence their hatchlings' sex, 
fitness, and emergence behaviour. 
 
Malaysia still has some healthier green and hawksbill sea turtle populations in Southeast 
Asia despite the local extinction of the leatherback and the near end of olive ridley 
breeding (Shanker & Pilcher, 2003). Given the extensive movements and genetic 
connections between foraging and nesting stocks, these turtles are a shared resource 
(see Joseph, 2006; Joseph et al., 2014, 2016). With increasing pressures on the marine 
environment, it is crucial to comprehend the movements and connections between 
nesting populations and foraging stocks. Regional Management Units (RMUs; Wallace et 
al., 2010) are formed at the regional level when turle unite based on related genetic 
origins, foraging grounds distribution, and known migrations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



230 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

REFERENCES 
Abd Mutalib, A. H., Fadzly, N., Ahmad, A., & Nasir, N. (2015). Understanding nesting ecology and 

behaviour of green marine turtles at Setiu, Terengganu, Malaysia.Marine Ecology, 36(4), 
1003-1012. 

Allen, M. S. (2007). Three millennia of human and sea turtle interactions in remote Oceania. Coral 
Reefs, 26(4), 959-970. 

Arso Civil, M., Cheney, B., Quick, N. J., Thompson, P. M., & Hammond, P. S. (2017). A new 
approach to estimate fecundity rate from inter‐birth intervals. Ecosphere, 8(4), e01796. 

Bean, M. (1980). Sea turtle conservation. Retrieved from 
https://doi.org/10.1126/science.207.4437.1297. ISSN0036-8075. 

Becker, S. L., Brainard, R. E., & Van Houtan, K. S. (2019). Densities and drivers of sea turtle 
populations across Pacific coral reef ecosystems. PloS one, 14(4), e0214972. 

Carr, A., Thomson, J. A., Gulick, A. G., & Heithaus, M. R. (2016). Intraspecific competition in a 
green turtle Chelonia mydas [Brochure]. Florida International University, United State of 
America.  

Cassill, D. L. (2019). Extending r/K selection with a maternal risk-management model that 
classifies animal species into divergent natural selection categories. Scientific reports, 
9(1), 1-8. 

Ceriani, S. A., Casale, P., Brost, M., Leone, E. H., & Witherington, B. E. (2019). Conservation 
implications of sea turtle nesting trends: elusive recovery of a globally important 
loggerhead population. Ecosphere, 10(11), e02936. 

Chan, E. H. (2013). A report on the first 16 years of a long-term marine turtle conservation project 
in Malaysia. Asian Journal of Conservation Biology, 2(2), 129-135. 

Cole, T. J. (2012). The development of growth references and growth charts. Annals of human 
biology, 39(5), 382-394. 

Donaton, J., Durham, K., Cerrato, R., Schwerzmann, J., & Thorne, L. H. (2019). Long-term changes 
in loggerhead sea turtle diet indicate shifts in the benthic community associated with 
warming temperatures. Estuarine, Coastal and Shelf Science,218, 139-147. 

Eguchi, T., Seminoff, J. A., LeRoux, R. A., Prosperi, D., Dutton, D. L., & Dutton, P. H. (2012). 
Morphology and Growth Rates of the Green Sea Turtle (Chelonia mydas) in a Northern-
most Temperate Foraging Ground. Journal of Herpetologica, 68(1): 76–87. 

Ekanayake, E. M. L., Kapurusinghe, T., Saman, M. M., Rathnakumara, D. S., Samaraweera, P., & 
Rajakaruna, R. S. (2016). Reproductive output and morphometrics of green turtle, 
Chelonia mydas nesting at the Kosgoda rookery in Sri Lanka. Ceylon Journal of Science, 
45(3). 

Fabian, D. & Flatt, T. (2012) Life history evolution. Journal of Nature Education Knowledge, 
3(10):24. 

Fischer, W., Schneider, W. & Scialabba, N. (1990). FAO species catalogue volume 11: sea turtles 
of the world. Rome, Italy: Food and Agriculture Organization (FAO). 

Florida Marine Research. (2001). Unit Three Migration Studies: Sea Turtles. Project 
Oceanography. United State: Florida Fish and Wildlife Conservation Commission.  

Fuentes-Farias, A. L., Gutiérrez-Ospina, G., Herrera, E. M., Camarena-Ramírez, V., Ochoa-Tovar, 
G., Mendoza-Torreblanca, J., ... & Zepeda, M. L. G. (2011). Marine turtle hatchlings use 
multiple sensory cues to orient their crawling towards the sea: biological and 
conservation policy implications. Advances in Bioscience and Biotechnology, 2(2), 47. 

Gomez, L. & Krishnasamy, K. (2019). A Rapid Assessment on the Trade in Marine Turtles in 
Indonesia, Malaysia and Vietnam. TRAFFIC Southeast Asia. 

Hays, G. C., Fossette, S., Katselidis, K. A., Schofield, G., & Gravenor, M. B. (2010). Breeding 
periodicity for male sea turtles, operational sex ratios, and implications in the face of 
climate change. Conservation Biology, 24(6), 1636-1643. 

 

 

Hendrickson, J. R., & Alfred, E. R. (1961). Nesting populations of sea turtles on the east coast of 
Malaya. Bull Raffles Mus, 26, 190-196. 

Heylighen, F., & Bernheim, J. (2004). From Quantity to Quality of Life: rK selection and human 
development.Soc. Indic. Res, 1-14. 

Höök, M., Li, J., Oba, N., & Snowden, S. (2011). Descriptive and predictive growth curves in energy 
system analysis. Natural Resources Research, 20(2), 103-116. 

Hutchings, J. A. (2005). Life history consequences of overexploitation to population recovery in 
Northwest Atlantic cod (Gadus morhua). Canadian Journal of Fisheries and Aquatic 
Sciences, 62(4), 824-832. 

Jani, J. M., Jamalludin, M. A., & Long, S. (2019). To ban or not to ban? Reviewing an ongoing 
dilemma on sea turtle egg trade in Terengganu, Malaysia. Frontiers in Marine Science, 6, 
762. 

Karmeshu & Lara-Rosano, F. (1987). Modelling data uncertainty in growth forecasts. Applied 
Mathematical Modelling, 11(1), 62-68. 

Kemf, E., Groombridge, B., Abreu, A., & Wilson, A. (2005, April). Marine Turtles in The Wild. 2000–
A WWF Species Status Report. In of the Twenty-First Annual Symposium on Sea Turtle 
Biology and Conservation (p. 212). 

Kot, M. (2001). Elements of Mathematical Ecology. Cambridge, United Kingdom: Cambridge 
University Press. 

Liew, H. C. (2011). Tragedy of the Malaysian Leatherback population. In Conservation of Pacific 
Sea Turtles (pp. 97-107). United States of American: University of Hawaii Press. 

Limpus, C. J. (1993). Recommendations for conservation of marine turtles in Peninsula Malaysia. 
Report to Department of Fisheries, Ministry of Agriculture, Malaysia. Brisbane, Australia: 
Queensland Department of Environment and Heritage. 

Lohmann, K. J., & Lohmann, C. M. (2019). There and back again: Natal homing by magnetic 
navigation in sea turtles and salmon. Journal of Experimental Biology, 222(Suppl 1). 

McGuire, M., Francis-Floyd, R., Flint, M. & Flint, J. B. (2017). One in a Thousand: Those Amazing 
Sea Turtles in Zimmerman, D and Palmer, D. (Eds). UF/IFAS University of Florida, United 
State of American. 

McLellan, E., Arps, E., & Donnelly, M. (2009). WWF Global Marine Turtle Strategy 2009–2020. 
Gland, Switzerland: WWF. 

Muhammad Dahri, A.S., Rusli, M.U., & Mohd Roslan, U. M (2022b). Efficiency of The Mixed-
Conservation System Based on Current Sea Turtle Nesting Density in Terengganu, 
Malaysia. (Unpublished Paper). 

Muhammad Dahri, A.S., Rusli, M.U., Mohd Roslan, U. M., & Kamaludin, M. (2022a). Assessment 
of Sea Turtle Conservation in Terengganu Based on Ecological Models (Master’s thesis, 
Universiti Malaysia Terengganu, Terengganu, Malaysia). 

Ocana, M., Harfush-Melendez, M., & Heppell, S. S. (2012). Mass nesting of olive ridley sea turtles 
Lepidochelys olivacea at La Escobilla, Mexico: linking nest density and rates of 
destruction. Endangered Species Research,16(1), 45-54. 

Owens, D. W., & Blanvillain, B. (2013). Captive reproduction of sea turtles: An important success 
story. In Proceedings of the international symposium on Reproduction of Marine Life, 
Birth of New Life (pp. 23-40). 

Palmer, J. L., Beton, D., Çiçek, B. A., Davey, S., Duncan, E. M., Fuller, W. J., ... & Broderick, A. C. 
(2021). Dietary analysis of two sympatric marine turtle species in the eastern 
Mediterranean. Marine Biology, 168(6), 1-16. 

Pardo, S. A., Cooper, A. B., & Dulvy, N. K. (2013). Avoiding fishy growth curves. Methods in Ecology 
and Evolution, 4(4), 353-360. 

Reznick, D., Bryant, M. J., & Bashey, F. (2002). r‐and K‐selection revisited: the role of population 
regulation in life‐history evolution. Ecology, 83(6), 1509-1520. 



231M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

REFERENCES 
Abd Mutalib, A. H., Fadzly, N., Ahmad, A., & Nasir, N. (2015). Understanding nesting ecology and 

behaviour of green marine turtles at Setiu, Terengganu, Malaysia.Marine Ecology, 36(4), 
1003-1012. 

Allen, M. S. (2007). Three millennia of human and sea turtle interactions in remote Oceania. Coral 
Reefs, 26(4), 959-970. 

Arso Civil, M., Cheney, B., Quick, N. J., Thompson, P. M., & Hammond, P. S. (2017). A new 
approach to estimate fecundity rate from inter‐birth intervals. Ecosphere, 8(4), e01796. 

Bean, M. (1980). Sea turtle conservation. Retrieved from 
https://doi.org/10.1126/science.207.4437.1297. ISSN0036-8075. 

Becker, S. L., Brainard, R. E., & Van Houtan, K. S. (2019). Densities and drivers of sea turtle 
populations across Pacific coral reef ecosystems. PloS one, 14(4), e0214972. 

Carr, A., Thomson, J. A., Gulick, A. G., & Heithaus, M. R. (2016). Intraspecific competition in a 
green turtle Chelonia mydas [Brochure]. Florida International University, United State of 
America.  

Cassill, D. L. (2019). Extending r/K selection with a maternal risk-management model that 
classifies animal species into divergent natural selection categories. Scientific reports, 
9(1), 1-8. 

Ceriani, S. A., Casale, P., Brost, M., Leone, E. H., & Witherington, B. E. (2019). Conservation 
implications of sea turtle nesting trends: elusive recovery of a globally important 
loggerhead population. Ecosphere, 10(11), e02936. 

Chan, E. H. (2013). A report on the first 16 years of a long-term marine turtle conservation project 
in Malaysia. Asian Journal of Conservation Biology, 2(2), 129-135. 

Cole, T. J. (2012). The development of growth references and growth charts. Annals of human 
biology, 39(5), 382-394. 

Donaton, J., Durham, K., Cerrato, R., Schwerzmann, J., & Thorne, L. H. (2019). Long-term changes 
in loggerhead sea turtle diet indicate shifts in the benthic community associated with 
warming temperatures. Estuarine, Coastal and Shelf Science,218, 139-147. 

Eguchi, T., Seminoff, J. A., LeRoux, R. A., Prosperi, D., Dutton, D. L., & Dutton, P. H. (2012). 
Morphology and Growth Rates of the Green Sea Turtle (Chelonia mydas) in a Northern-
most Temperate Foraging Ground. Journal of Herpetologica, 68(1): 76–87. 

Ekanayake, E. M. L., Kapurusinghe, T., Saman, M. M., Rathnakumara, D. S., Samaraweera, P., & 
Rajakaruna, R. S. (2016). Reproductive output and morphometrics of green turtle, 
Chelonia mydas nesting at the Kosgoda rookery in Sri Lanka. Ceylon Journal of Science, 
45(3). 

Fabian, D. & Flatt, T. (2012) Life history evolution. Journal of Nature Education Knowledge, 
3(10):24. 

Fischer, W., Schneider, W. & Scialabba, N. (1990). FAO species catalogue volume 11: sea turtles 
of the world. Rome, Italy: Food and Agriculture Organization (FAO). 

Florida Marine Research. (2001). Unit Three Migration Studies: Sea Turtles. Project 
Oceanography. United State: Florida Fish and Wildlife Conservation Commission.  

Fuentes-Farias, A. L., Gutiérrez-Ospina, G., Herrera, E. M., Camarena-Ramírez, V., Ochoa-Tovar, 
G., Mendoza-Torreblanca, J., ... & Zepeda, M. L. G. (2011). Marine turtle hatchlings use 
multiple sensory cues to orient their crawling towards the sea: biological and 
conservation policy implications. Advances in Bioscience and Biotechnology, 2(2), 47. 

Gomez, L. & Krishnasamy, K. (2019). A Rapid Assessment on the Trade in Marine Turtles in 
Indonesia, Malaysia and Vietnam. TRAFFIC Southeast Asia. 

Hays, G. C., Fossette, S., Katselidis, K. A., Schofield, G., & Gravenor, M. B. (2010). Breeding 
periodicity for male sea turtles, operational sex ratios, and implications in the face of 
climate change. Conservation Biology, 24(6), 1636-1643. 

 

 

Hendrickson, J. R., & Alfred, E. R. (1961). Nesting populations of sea turtles on the east coast of 
Malaya. Bull Raffles Mus, 26, 190-196. 

Heylighen, F., & Bernheim, J. (2004). From Quantity to Quality of Life: rK selection and human 
development.Soc. Indic. Res, 1-14. 

Höök, M., Li, J., Oba, N., & Snowden, S. (2011). Descriptive and predictive growth curves in energy 
system analysis. Natural Resources Research, 20(2), 103-116. 

Hutchings, J. A. (2005). Life history consequences of overexploitation to population recovery in 
Northwest Atlantic cod (Gadus morhua). Canadian Journal of Fisheries and Aquatic 
Sciences, 62(4), 824-832. 

Jani, J. M., Jamalludin, M. A., & Long, S. (2019). To ban or not to ban? Reviewing an ongoing 
dilemma on sea turtle egg trade in Terengganu, Malaysia. Frontiers in Marine Science, 6, 
762. 

Karmeshu & Lara-Rosano, F. (1987). Modelling data uncertainty in growth forecasts. Applied 
Mathematical Modelling, 11(1), 62-68. 

Kemf, E., Groombridge, B., Abreu, A., & Wilson, A. (2005, April). Marine Turtles in The Wild. 2000–
A WWF Species Status Report. In of the Twenty-First Annual Symposium on Sea Turtle 
Biology and Conservation (p. 212). 

Kot, M. (2001). Elements of Mathematical Ecology. Cambridge, United Kingdom: Cambridge 
University Press. 

Liew, H. C. (2011). Tragedy of the Malaysian Leatherback population. In Conservation of Pacific 
Sea Turtles (pp. 97-107). United States of American: University of Hawaii Press. 

Limpus, C. J. (1993). Recommendations for conservation of marine turtles in Peninsula Malaysia. 
Report to Department of Fisheries, Ministry of Agriculture, Malaysia. Brisbane, Australia: 
Queensland Department of Environment and Heritage. 

Lohmann, K. J., & Lohmann, C. M. (2019). There and back again: Natal homing by magnetic 
navigation in sea turtles and salmon. Journal of Experimental Biology, 222(Suppl 1). 

McGuire, M., Francis-Floyd, R., Flint, M. & Flint, J. B. (2017). One in a Thousand: Those Amazing 
Sea Turtles in Zimmerman, D and Palmer, D. (Eds). UF/IFAS University of Florida, United 
State of American. 

McLellan, E., Arps, E., & Donnelly, M. (2009). WWF Global Marine Turtle Strategy 2009–2020. 
Gland, Switzerland: WWF. 

Muhammad Dahri, A.S., Rusli, M.U., & Mohd Roslan, U. M (2022b). Efficiency of The Mixed-
Conservation System Based on Current Sea Turtle Nesting Density in Terengganu, 
Malaysia. (Unpublished Paper). 

Muhammad Dahri, A.S., Rusli, M.U., Mohd Roslan, U. M., & Kamaludin, M. (2022a). Assessment 
of Sea Turtle Conservation in Terengganu Based on Ecological Models (Master’s thesis, 
Universiti Malaysia Terengganu, Terengganu, Malaysia). 

Ocana, M., Harfush-Melendez, M., & Heppell, S. S. (2012). Mass nesting of olive ridley sea turtles 
Lepidochelys olivacea at La Escobilla, Mexico: linking nest density and rates of 
destruction. Endangered Species Research,16(1), 45-54. 

Owens, D. W., & Blanvillain, B. (2013). Captive reproduction of sea turtles: An important success 
story. In Proceedings of the international symposium on Reproduction of Marine Life, 
Birth of New Life (pp. 23-40). 

Palmer, J. L., Beton, D., Çiçek, B. A., Davey, S., Duncan, E. M., Fuller, W. J., ... & Broderick, A. C. 
(2021). Dietary analysis of two sympatric marine turtle species in the eastern 
Mediterranean. Marine Biology, 168(6), 1-16. 

Pardo, S. A., Cooper, A. B., & Dulvy, N. K. (2013). Avoiding fishy growth curves. Methods in Ecology 
and Evolution, 4(4), 353-360. 

Reznick, D., Bryant, M. J., & Bashey, F. (2002). r‐and K‐selection revisited: the role of population 
regulation in life‐history evolution. Ecology, 83(6), 1509-1520. 



232 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

Rusli, M. U. (2016). The energetics of nest escaping by turtle hatchlings. (Doctoral dissertation, 
The University of Queensland). 

Salisbury, A. (2011). Mathematical models in population dynamics (Degree’s thesis). New 
College of Florida, United State of American. 

Seminoff, J. A. (2002). IUCN red list global status assessment: green turtle (Chelonia mydas). 
IUCN Marine Turtle Specialist Group Review, 93. 

Siow, K. T., & Moll, E. O. (1982). Status and conservation of estuarine and sea turtles in West 
Malaysian waters. Biology and conservation of sea turtles. Smithsonian Institution Press, 
Washington, DC, USA, 339-347. 

Stokes, H. J., Mortimer, J. A., Hays, G. C., Unsworth, R. K., Laloë, J. O., & Esteban, N. (2019). Green 
turtle diet is dominated by seagrass in the Western Indian Ocean except amongst gravid 
females. Marine biology, 166(10), 1-12.  

Tsoularis, A. (2001), Analysis of logistic growth models. Information and Mathematical Sciences, 
2, 23-46. 

Tsoularis, A., & Wallace, J. (2002). Analysis of logistic growth models. Mathematical biosciences, 
179(1), 21-55. 

United State Wildlife Service. (2015). Green sea turtle (Chelonia mydas) fact sheet. Retrieved 
from https://www.fws.gov/northflorida/SeaTurtles/Turtle%20Factsheets/green-sea-
turtle.htm. 

Wei, H., Jiang, Y., & Zhang, Y. (2015). A review of two population growth models and an analysis 
of factors affecting the Chinese population growth. Asian J. Econom. Model, 3(1), 8-20. 

Zabadi, A. M., Assaf, R., & Kanan, M. (2017). A Mathematical and statistical approach for 
predicting the population growth. World Wide Journal of Multidisciplinary Research and 
Development, 3(7), 50-59. 

 
  

 

 

3.0 SHARKS AND RAYS 
 
3.1 INTRODUCTION 
Sharks, rays, and chimaeras, collectively called cartilaginous fish, are a direct source of 
income from the fishing and tourism industries as essential food sources in many parts 
of the world and play critical ecological roles in aquatic ecosystems. It contributes to 
humans through significant economic benefits (Ferretti et al., 2010; Gallagher and 
Hammerschlag, 2011; WWF, 2021). However, cartilaginous fish is one of the most 
threatened groups in the world, with more than a third of all known species at risk of 
extinction due to overfishing or other human activities.  
 
There is extensive literature on the biology of Malaysian cartilaginous fish. The research 
and conservation of cartilaginous fish also seem to have received increasing interest and 
investment in recent years. However, a slight improvement in local fisheries 
management and limited policy development may prevent action from existing research. 
Malaysia currently has few policies and regulations on chondrichthyans conservation 
and fisheries management, especially compared to other Asian countries. Regarding 
fisheries management in Malaysia, the traditional paradigm of single-species 
management is largely followed locally. This approach has been criticized for addressing 
isolated species and ignoring ecosystem interactions, human interactions, and social 
goals (NOAA, 2021). Additionally, it relies on data-intensive inventory valuations that may 
be limited in Malaysian conditions.  
 
The Ecosystem Approach to Fisheries Management (EAFM) is a newer, more holistic form 
of fisheries management that combines the concepts of biodiversity and ecosystem 
conservation with those of fisheries management, food security, and livelihoods. 
Understanding the availability and quality of existing data can support updating and 
implementing these management approaches. These points highlight the need to 
consider cartilaginous fish studies in Malaysia to understand previous studies' 
applicability and inform future research and conservation efforts. Therefore, we 
conducted a comprehensive scoping review of chondrichthyans studies in Malaysia with 
the overall aim of evaluating the relevance of this study to the conservation of this 
endangered species. We examined the distribution and bias of the chondrichthyans 
literature across research topics, taxa, and locations. We assessed the availability of 
data and whether they could potentially contribute to different fisheries management 
frameworks. Through this review, we identified critical research gaps and priorities that 
must be addressed in future efforts to guide policy more effectively. 
 
3.2 OBJECTIVE 

i. Record, document, and analyze marine mammal information/data from previous 
studies in Malaysian waters to be translated into a comprehensive inventory 
report, including the production of geospatial maps of the distribution of sharks 
and rays.  

ii. To analyze the temporal and geographical variation in the publications and the 
extent of study of different research topics by species. 
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3.3 MATERIALS AND METHODS  
i. Desktop Study – Collecting data/information on sea turtle inventory based on 

previous studies and published and unpublished literature. The list of published 
scientific papers from the Web of Science and SCOPUS has been retrieved using 
these keywords; elasmobranch* OR batoid* OR shark* OR Selachi* OR Yu* OR 
Pari* OR Ray* AND marine* OR ocean*. And redefine according to the origin of 
authors and study locations in Malaysia.  

ii. Scientometric: We analyze the scientific literature published on marine turtles in 
Malaysia employing a bibliographic analysis. We examined the temporal and 
geographical variation in the publications and the extent of the study of different 
research topics by species. 

iii. Data Analysis and Mapping - Spatial analysis to identify information gaps. 
iv. Workshops and Publications – A focus group discussion (FGD), workshops on 

progress, and final reports have been conducted.  
 
  

 

 

3.4 RESULTS  
 

Year  Theme  Location  Taxa Author  
2001 Biology (movement)  South China Sea  whale sharks Eckert et al  
2009 Biology (nutrient) Perak  P. hypophthalmus Phumee et al  
2009 Biology (nutrient) Perak  P. hypophthalmus Asdari et al  
2013 Biology (bacteria) Tioman, Pahang  Elasmobranchs Ahmad et al  
2013 Biology (morphology) Pahang and 

Johor Timur 
Carcharhinus 
melanopterus 

Nor-Fazilla 
et al 

2014 Biology (genetic) Peninsular 
Malaysia 

Bamboo sharks Masstor et al 

2017 Biology (Heavy Metal) Terengganu  Elasmobranchs Ong and Gan  
2018 Biology (Status) Malaysia Elasmobranchs Friedman et 

al 
2018 MPA (tourism) Sabah Elasmobranchs Vianna et al 
2019 Biology (paleontology) Malaysia  Elasmobranchs Teng et al 
2020 Biology (physiology) Terengganu  spot-tail sharks Bashir et al 
2020 Biology (gut microbiota) Kuantan  Blacktip shark  Hamid et al. l  
2020 Biology (predation)  Terengganu  Blacktip shark  Bashir et al 
2021 Biology (genetic) Malaysian 

waters  
Bamboo sharks Lim et al 

2021 Biology (genetic) Indo-Malay 
region  

Bamboo sharks Fahmi et al 

2021 Fisheries (landing) Sarawak Elasmobranchs Booth et al 
2021 Fisheries (product DNA) Peninsular 

Malaysia  
Elasmobranchs Seah et al 

2022 Biology (genetic) Malaysian 
waters  

Spadenose shark Lim et al 

2022 MPA  ASEAN waters  Elasmobranchs Du et al 
2022 Fisheries (trade) Pahang Elasmobranchs Yusof et al 
2022 Biology (diversity) Sabah Elasmobranchs Farhana-

Azmi et al 
The table of research studies on sharks and rays in Malaysia provides valuable insights 
into the state of knowledge concerning these iconic marine species. Analyzing the data 
reveals a diverse range of research themes, including biology, fisheries, conservation, 
and more. While many facets of shark and ray biology have been explored, there are 
notable gaps in the research landscape. Geographic distribution of studies shows 
variation, with some regions being better represented than others.  
 
Additionally, while Elasmobranchs receive significant attention, there's a need for 
studies encompassing a wider range of species. To build a more comprehensive 
understanding of these creatures and address ongoing conservation challenges, future 
research efforts should focus on these underrepresented areas, integrate multiple 
disciplines, involve local communities, and explore the impacts of climate change. By 
bridging these research gaps, Malaysia can better inform its conservation policies and 
management strategies, ultimately contributing to the preservation of these vital marine 
species and their ecosystems. 
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The table of research studies on sharks and rays in Malaysia provides valuable insights 
into the state of knowledge concerning these iconic marine species. Analyzing the data 
reveals a diverse range of research themes, including biology, fisheries, conservation, 
and more. While many facets of shark and ray biology have been explored, there are 
notable gaps in the research landscape. Geographic distribution of studies shows 
variation, with some regions being better represented than others.  
 
Additionally, while Elasmobranchs receive significant attention, there's a need for 
studies encompassing a wider range of species. To build a more comprehensive 
understanding of these creatures and address ongoing conservation challenges, future 
research efforts should focus on these underrepresented areas, integrate multiple 
disciplines, involve local communities, and explore the impacts of climate change. By 
bridging these research gaps, Malaysia can better inform its conservation policies and 
management strategies, ultimately contributing to the preservation of these vital marine 
species and their ecosystems. 
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Here is the summary from the literature analysis:  
1. Research Themes: 

•  Biology-related themes, such as movement, nutrients, bacteria, morphology, 
heavy metals, genetics, physiology, gut microbiota, and predation, are well-
covered in the literature. This suggests a diverse range of biological research 
has been conducted. 

•  Fisheries-related studies, including landing data, product DNA, and trade, 
indicate some attention to the economic and management aspects of shark 
and ray populations. 

•  MPA (Marine Protected Area) and tourism-related research is evident, 
reflecting an interest in conservation and the economic value of these species. 

•  There's one paleontology-related study, which may be considered a niche area 
of research. 

2. Geographic Distribution: 
•  Studies cover various locations within Malaysia, including South China Sea, 

Perak, Tioman, Pahang, Terengganu, Peninsular Malaysia, Sabah, Sarawak, and 
ASEAN waters. 

•  However, there seems to be a lack of studies from certain regions, potentially 
leaving gaps in our understanding of shark and ray populations in those areas. 

3. Taxa: 
•  While there is a focus on Elasmobranchs (a subclass of cartilaginous fish that 

includes sharks and rays), there are studies on specific species like whale sharks, 
P. hypophthalmus, Carcharhinus melanopterus, bamboo sharks, spot-tail 
sharks, and blacktip sharks. 

•  Other species of sharks and rays may not have been extensively studied, 
suggesting a need for more comprehensive research that includes a wider range 
of species. 

4. Research Gaps and Recommendations: 
•  Taxonomic Diversity: While there's a focus on Elasmobranchs, more studies on 

lesser-known or locally important species are needed to ensure their 
conservation. 

•  Geographic Gaps: The distribution of studies seems uneven across different 
regions within Malaysia. Encourage researchers to explore understudied areas to 
obtain a more comprehensive picture of shark and ray populations in the country. 

•  Integrated Approaches: Encourage research that integrates various aspects of 
biology, fisheries, and conservation to develop a holistic understanding of the 
interactions between these factors. 

• Data Sharing: Promote data sharing and collaboration among researchers to 
maximize the utility of existing data and minimize duplication of efforts. 

• Policy and Management Studies: Given the threat of overfishing, studies on the 
effectiveness of fisheries management policies, especially for elasmobranchs, 
are essential. 

• Community Involvement: Encourage studies that involve local communities and 
traditional knowledge, as they can play a crucial role in conservation efforts. 

• Climate Change Impacts: Given the global concern for climate change, research 
into how changing ocean conditions affect shark and ray populations is becoming 
increasingly important. 

 

 

Malaysia is rich in shark and ray diversity. As of 2016, Malaysia has recorded 85 species 
of rays, 70 species of sharks, six species of skates, and one species of chimera. A total 
of 18 sharks, 12 beams, two families of rays, and one family of delusions were recorded. 
New species are constantly being discovered, and numbers are expected to increase in 
the future, as many deep-sea species are still unknown due to limited research activity 
(Abd Haris Hilmi et al., 2017).  
 
The life cycles of most of these fish were characterized by late sexual maturation, long 
lifespan, long gestation period, and few well-developed offspring (Dulvy et al., 2008). 
Shark and ray landings in Malaysia contributed approximately 1% and 2%, respectively, 
to the total marine landings from 2015 to 2016 (Abd Haris Hilmi et al., 2017). However, 
sharks and rays are often bycatch in many fishing gears, such as trawlers and driftnets, 
rather than being intentionally caught. Bycatch is the inadvertent capture of the juvenile 
size range of non-target or target species by non-selective gear (Hall, 1996; Crowder and 
Murawski, 1998). 
 
 
3.5 DISCUSSION  
The conservation of sharks is paramount not only for the preservation of these apex 
predators but also for the overall health and balance of marine ecosystems. In light of 
the critical ecological roles sharks play and their significance as a source of income from 
both fishing and tourism industries in many parts of the world, it is imperative to enhance 
shark conservation efforts. Several strategic recommendations can facilitate this 
endeavor. 
 
Firstly, robust monitoring and research efforts are fundamental to informed 
conservation. Supporting ongoing research endeavors focused on tracking shark 
movements, behaviors, and habitat preferences is paramount for understanding their 
needs and vulnerabilities. Employing advanced technologies, such as satellite tagging 
and genetic analysis, can yield invaluable data that underpins shark conservation efforts. 
Shark conservation transcends national borders, as these creatures are highly migratory. 
Hence, international cooperation is indispensable. Collaborating with international 
organizations and governments is essential to establish and enforce global agreements 
aimed at protecting sharks during their extensive migrations. Moreover, combating the 
illegal trade of shark fins, a principal driver of overfishing, necessitates coordinated 
efforts on a global scale. 
 
Reducing the demand for shark products is another critical aspect of conservation. 
Raising awareness about the unsustainable and often inhumane practices associated 
with shark finning is vital for diminishing the demand for shark products, particularly 
shark fin soup. Educating consumers about the ethical and ecological implications of 
shark product consumption and promoting sustainable seafood choices can further 
contribute to this goal. 
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Advocating for comprehensive shark conservation policies and laws at various 
governance levels, from local to international, is essential. These policies should be 
tailored to address the unique needs of different shark species, encompassing measures 
to safeguard critical habitats, restrict fishing activities, and promote sustainable 
practices. 
 
The establishment of shark sanctuaries in key areas is an effective means of protecting 
critical habitats and migration routes. These sanctuaries provide secure zones where 
sharks can reproduce and thrive without the constant threat of fishing pressure. 
Additionally, promoting the creation of networks of protected areas enhances the overall 
effectiveness of shark conservation efforts. 
 
Funding conservation initiatives is pivotal to their success. Allocating resources and 
financial support for shark conservation research, enforcement, and education 
initiatives is essential. Encouraging public-private sector partnerships to invest in these 
endeavors can significantly bolster available financial resources. 
 
Lastly, ongoing monitoring and adaptability are vital aspects of conservation efforts. 
Regular assessments of the effectiveness of conservation measures are necessary, and 
strategies should be adapted as required. Engaging with stakeholders, including local 
communities and fishermen, is essential to ensure that conservation efforts remain 
practical and sustainable over the long term. Collaboration and feedback from those 
directly affected by conservation measures can foster successful outcomes and garner 
support from all stakeholders. In amalgamating these recommendations, stakeholders 
can collaboratively work toward the protection and conservation of shark populations, 
securing the future of these iconic marine species and the health of marine ecosystems 
they inhabit. 
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1.0 INTRODUCTION 
Ecology is the science of all the relations of organisms to their environment, i.e., habitats, 
and it is one of the most useful and essential of the sciences. Harmonies, acceptable 
habitat use, and efficient conservation of natural resources can be obtained only through 
programs based on a sound ecological foundation (Taylor, 1936). Ecological principles 
such as the maintenance and restoration of native species diversity, habitat diversity and 
heterogeneity, key species, and connectivity are critical to be understood and taken into 
account in marine ecosystem management and the framework of marine spatial 
planning, or MSP (Foley et al., 2010). 
  
According to Hall et al. (1997), habitat is defined as  

“The resources and conditions present in an area that produce 
occupancy, including survival and reproduction by a given organism. 
Habitat is organism-specific; it relates the presence of a species, 
population, or individual, either animal or plant, to an area's physical and 
biological characteristics. Habitat implies more than vegetation or 
vegetation structure; it is the sum of the specific resources needed by 
organisms. Wherever an organism is provided with resources that allow it 
to survive, that is habitat. Thus, migration and dispersal corridors and the 
land animals occupy during breeding and nonbreeding seasons are also 
considered habitat”. 

The oceans represent a vast, complex, and poorly understood ecosystem. The timing of 
biological events, for example, spawning, is susceptible to environmental change. 
Although many species can change their feeding habits and diets, anthropogenic threats 
can disrupt biological systems, making them more susceptible to perturbations (Field et 
al., 2010).  
 
In general, ecological processes are ecosystem specific. Many environmental process’s 
structure habitat and ecosystem functioning, including anthropogenic influences in the 
complex dynamics and changing marine ecosystems. The coming decades will see 
continuing ecological changes in marine environments. In this study, we review the 
scientific literature to examine the knowledge and research gaps concerning the marine 
habitat and environmental processes within Malaysian waters to align future 
conservation and research priorities for proactive species and habitat management. 
However, it is essential to note here that the research on this subject is enormous, which 
explains why the selected study is included in this analysis.   
 
2.0 OBJECTIVES 

1. To identify data and information gaps in the description and distribution of marine 
habitats and ecological processes in Malaysian waters based on the published 
records. 

2. Suggest and highlight the critical marine habitats and the associated ecological 
processes that should be emphasized for the future research direction in 
Malaysian waters. 

This report must be read with the GIS maps produced as this desktop study's primary 
output.  

 

 

3.0 MATERIALS AND METHODS 
Secondary data collection from the publication of journals, reports, articles, plans, and 
others referring to the scope of habitat and marine ecological processes includes but is 
not limited to habitat location that is the habitat of interest, such as spawning area, 
nesting area, grazing, nursing, connectivity, migratory route, habitat for endemic 
species, oceanography, bathymetry, upwelling, habitat area, threats, and others.  
 
This research looked at 434 papers. Data were collected from 1981 to 2022 and were 
restricted to investigations of marine habitat and ecological processes. All Malaysian 
states are represented, including Labuan. However, other publications addressed the 
locations in general (e.g., Peninsular Malaysia's East and West Coasts, the Malacca 
Straits). The coordinates were recorded based on the latitude and longitude provided in 
the reports or publications, but if these were not available, we referred to the areas' 
nearest space and longitude. The information was gathered from books, book chapters, 
conference proceedings, EIA reports, journal articles, conferences, and reports. All 
research and analysis were done on a desktop research format. Online platforms were 
used for interviews and discussion sessions. 
 

4.0 RESULTS/ DATA ANALYSIS 
4.1 Scope of Marine Ecological Research in Malaysia 
Based on the dataset obtained, research on Malaysia's marine habitat and ecological 
processes can be divided into six (6) indicators, as shown in Figure 1. Most of the 
research done in Malaysia falls under the categories of: i) biological community structure 
research; ii) population dynamics; iii) threats and pollution; and iv) the attributes of 
ecological process studies. The other research areas that received minimum highlights 
were under the topics of v) trophic dynamics and vi) seascape and connectivity studies 
(Figure 1).  

 
Figure 1 The main field of marine ecological research that has been done and reported within 

Malaysian waters 
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Biological Community Structure in Mangroves, Seagrass, and Estuarine Habitats 
Mangroves serve as a habitat for a diverse array of species, with certain species existing 
in dense populations and others establishing symbiotic relationships with mangrove 
plants, such as wood borers (Singh and Sasekumar, 1994), or residing in the sediment, 
known as benthos, with benthic infauna like meiofauna (Somerfield et al., 1998). 
Nematodes typically exhibit the highest level of dominance within the meiofauna 
community, which is also referred to as meiobenthos. Chen and Long (2015) 
discovered a new species of marine nematode, Metalinhomoeus ramsarensis 
(Linhomoeidae Filipjev, 1922), within the confines of Kuching Wetland National Park in 
Sarawak, Malaysia. Furthermore, taxonomic studies of the polychaete population in 
mangroves and estuary settings are common (Ibrahim et al., 2017).  
 
Other marine species associated with mangroves are the green mud crab, Scylla 
paramamosain (Ikhwanuddin et al., 2015), the hermit crab, Clibanarius longitarsus 
(Faridah et al., 2017), and other types of crabs, including brachyuran and fiddler crabs 
(Zakirah et al., 2017; Faridah et al., 2017). A new record on variability in different body 
measurements of the horseshoe crab Carcinoscorpius rotundicauda (Latreille) has also 
been discovered at Setiu and Gelang Patah habitats in Peninsular Malaysia (Srijaya et al., 
2010). Meanwhile, examples of mollusks include mudsnails, climbing gastropods, 
bivalves (Wan Bayani and Zaleha, 2015; Baharuddin et al., 2017; Faridah et al., 2017), 
and the ark shell Scapharca cornea (Mohd and Bachok, 2017). 
 
Two ecological studies have been conducted on the plankton associated with 
mangroves. The first study by Yong et al. (2016) examines the variability in abundance 
and community structure of microzooplankton in the Terusan mangrove creek, 
specifically focusing on the influence of monsoonal and lunar factors. The second study 
by Redzuan (2021) investigates the monthly diversity and abundance of 
Chaetocerotales, a type of plankton, in Pulau Carey. This study also explores the 
relationship between Chaetocerotales and physicochemical water parameters as well 
as phytoplankton diversity. Additional significant microscopic biological groupings 
include marine fungus (Alias and Jones, 2000; Pang et al., 2010) and microorganisms 
(Saadu et al., 2021). In recent years, there has been a growing body of research examining 
the relationship between prawn ecology and abundance, particularly in the context of 
mangroves. Notably, studies conducted by Rosle and Ibrahim (2017) as well as Jamizan 
and Chong (2017) have explored this association, focusing specifically on the species 
Penaeus monodon. 
 
The significance of estuarine ecosystems in driving nearshore fish productivity has been 
widely acknowledged. According to Naylor et al. (2000), approximately 30% of 
commercial fish species globally rely on mangroves for their survival. Mangrove fish 
species, including the giant mudskipper (Periophthalmodon schlosseri) and others, have 
been documented in Malaysian mangroves and estuaries (Mazlan and Rohaya, 2008; Ng 
et al., 2019). Additionally, studies have reported the presence of the spotted catfish 
(Arius maculatus) in these habitats (Mazlan et al., 2008). Furthermore, investigations 
have been conducted on the demersal fish population in relation to 
hydrogeomorphological metrics of mangroves (Jamizan and Chong, 2017). The study 
conducted by Cong et al. (2010), Jalal et al. (2012), Nyanti et al. (2012), and Zainal Abidin 

 

 

et al. (2021) investigated the fish diversity in Sungai Merbok Mangrove Forest Reserve in 
the northwest of Peninsular Malaysia, and the Semariang mangrove area of Kuching, 
Sarawak, as well as the Semerak Estuary and Pahang Estuary. 
 
Previous research has examined the composition of various organisms within seagrass 
habitats, including epifaunal marine bivalves, macrogastropods, sea cucumber, 
polychaetes, macrophytes, phytoplankton, benthic harpacticoid, and planktonic 
copepod assemblages. These studies have been conducted in specific locations such 
as Merambong Shoal, Pulai River Estuary, and the Straits of Malacca. (The et al., 2014; 
Shi et al., 2014; Woo et al., 2014; Wong et al., 2014; Lim et al., 2014; Mahadi et al., 2014; 
Matias-Peralta and Yusoff, 2015). Furthermore, Ismail et al. (2021) have provided a 
comprehensive account of the species composition and diversity of zooplankton within 
the seagrass ecosystem of Lawas, Sarawak, Malaysia. Additional research has been 
conducted on the presence of the boring bivalve species (Genus Zachsia) within a 
tropical seagrass meadow located in Pulau Gaya, Sabah, Malaysia. This study, 
conducted by Tzuen Kiat in 2018, explores the potential ecological consequences 
associated with the occurrence of this species. Furthermore, Ilias conducted a study in 
2015 that focuses on the habitat and distribution patterns of the sandfish species 
Holothuria scabra in Peninsular Malaysia. The investigation of echinoderm diversity 
within seagrass meadows has been documented by several scholars, such as Teoh and 
Woo (2021). Pinn et al. (2014) have recently reported novel findings regarding the 
echinoderms that inhabit seagrass meadows. The fish groups inhabiting the seagrass 
bed of Merchang Lagoon in Terengganu, Peninsular Malaysia were documented by Aziz 
et al. (2006). 
 
Biological Community Structure in Coastal and Coral Reefs Habitats 
The Proceedings of the Second Technical Seminar on Marine Fishery Resources Survey 
in the East Coast of Peninsular Malaysia, Sabah, and Sarawak, published by the 
Southeast Asian Fisheries Development Centre, contain comprehensive studies 
regarding the distribution, abundance, and species composition of zooplankton, 
phytoplankton, and microplankton in the South China Sea (Boonyapiwat, 1999; 
Shamsudin et al., 1999; Jivaluk, 1999). Previous studies have presented comprehensive 
analyses of the phytoplankton in Malaysian Waters. Tengku Rozaina et al. (2011) and Ali 
et al. (2006) have contributed extensive reports on the spatial distribution and population 
density of phytoplankton and zooplankton in Sarawak waters. Additionally, Abd. Haris 
Hilmi et al. (2009) have conducted surveys focusing on plankton and fish larvae in the 
West Coast of Peninsular Malaysia. Adam & Ahmad Ishak (2018) have recently published 
a taxonomic review of the Family Doliolidae Bronn, 1862 (Chordata, Tunicata, Thaliacea, 
and Doliolida) from the East Coast of Peninsular Malaysia. This revision includes an 
updated global distribution of the family. The distribution of the zooplankton community 
in Toli shad Tenualosa toli habitats, as well as the influences of monsoonal and 
geographical factors on zooplankton variation, have been investigated by Aiman et al. 
(2020) and Muthurajah et al. (2021) in North Borneo and Sarawak. Additional ecological 
research encompasses investigations into the spatial distribution, population size, and 
species composition of microplankton within the coastal waters of the East Coast of 
Peninsular Malaysia, as documented by Ahmad et al. (2002). Furthermore, Tan and 
Ransangan (2017) have examined the impacts of nutrient levels and zooplankton on the 
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analyses of the phytoplankton in Malaysian Waters. Tengku Rozaina et al. (2011) and Ali 
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structural composition of the phytoplankton community in Marudu Bay. Lastly, Lim et al. 
(2021) have conducted investigations into the underlying factors that influence the rates 
of phytoplankton growth and grazing losses in the waters surrounding Peninsular 
Malaysia. 
 
Meanwhile, extensive reports on macrobenthos and microphytobenthos studies have 
been reported in the Proceedings of the Second Technical Seminar on Marine Fishery 
Resources Survey in the East Coast of Peninsular Malaysia, Sabah, and Sarawak by the 
Southeast Asian Fisheries Development Center (Boonyapiwat, 1994; Lirdwitayaprasit, 
1999; Piamthipmanus, 1999), including another report produced from the fisheries 
survey in the exclusive economic zone (EEZ) of Malaysia 1997-1999 by Solahuddin and 
Wan Mohd Lotfi (2001). Other studies on the diversity and abundance of soft sediment 
macrobenthic communities and invertebrates have been reported by Ahmad et al. 
(2002), Muhamad Darif et al. (2016), and Mohd Rafi et al. (2020), while John et al. (2013) 
described the macrobenthic diversity in horseshoe crab nesting grounds in Balok, 
Pahang. There are also checklist updates of the marine epibenthic invertebrate species 
from Mersing, Johor (Wan-Lotfi et al., 2010) and the checklist of gastropods from the EEZ 
of Sarawak (Wan Zabidii et al., 2017), in addition to a report on the biodiversity and 
conservation status of the marine gastropods (Mollusca; Gastropoda) in Pulau Bidong, 
Terengganu, Malaysia (Baharuddin and Zakarian, 2018). A new species of Pereionotus 
(Amphipoda, Senticaudata, Phliantidae) from Pulau Tinggi, Sultan Iskandar Marine Park, 
has also been reported (Feirulsha and Abdul Rahim, 2020). In addition, the sea cucumber 
Holothuria scabra (sandfish) habitat and distribution in Peninsular Malaysia have been 
described by Ilias (2006), while advances in the usage of spicules as a sea cucumber 
identification method for Stichopus horrens from Pulau Langkawi and Pulau Pangkor 
(Ilias, 2006) and morphological and molecular identification of sea cucumber Holothuria 
scabra, Stichopus horrens, and Stichopus ocellatus from Kudat, Sabah are also 
available (Kamarudin et al., 2017).  
 
Other ecological studies on macrobenthos groups, i.e., polychaetes, include the effects 
of environmental factors on polychaete assemblage in Penang National Park, Malaysia 
(Gholizadeh et al., 2012) and polychaetous annelid community structure about soft 
bottom sediment characteristics in the continental shelf of the Southern China Sea 
(Rosli et al., 2018). Meanwhile, much less popular types of marine benthos studies, such 
as an ecological study of free-living marine nematodes in Teluk Awar, Sarawak (Chen et 
al., 2013), marine palynomorphs dominated by heterotrophic organisms remain in the 
tropical coastal shallow-water sediment; the case of the Selangor coast and the estuary 
of the Sungai Manjung (Matsuoka et al., 2017), the ecological approaches and spatial 
distributions of dinoflagellates (Hamdan et al., 2017), and the distribution and zonation 
of barnacles around the intertidal shores of Pulau Pinang (Amir et al., 2013). Other 
studies include the detailed description of the distribution and population biology of 
cephalopods in the EEZ of Malaysia (Samsudin, 2001), reproductive seasonality and 
maturation of the sergestid shrimp Acetes japonicus (Decapoda: Sergestidae) in coastal 
waters of Melaka, Peninsular Malaysia (Amin et al., 2010), the first record of jellyfish 
Anomalorhiza shawi Light, 1921 (Cnidaria: Scyphozoa) and its associated organisms in 
Sabah (Chuan et al., 2020), the first record in Peninsular Malaysia and morphological 
redescription of Lychnorhiza malayensis (Scyphozoa: Rhizostomeae: Lychnorhizidae) 

 

 

(Syazwan et al., 2020), and preliminary investigation of marine microbial diversity in 
Peninsular Malaysia (Mohd Effendy Abd. Wahid et al., 2011).  
 
Species composition and diversity of fish have been reported in the Proceedings of the 
Second Technical Seminar on Marine Fishery Resources Survey in the East Coast of 
Peninsular Malaysia, Sabah, and Sarawak by the Southeast Asian Fisheries Development 
Center (Vidthayanon, 1999; Rumpet et al., 1999; Vidthayanon, 1999). Other studies 
include the potential resources and species composition of commercial fish in the 
untrawlable areas off the Sarawak coast (Basir et al., 2006), Chondrichthyan biodiversity 
in Malaysia and Brunei Darussalam (Ahmad et al., 2011), and commercially important 
marine fish and invertebrate species landed by fishermen in Pulau Mantanani 
(Ransangan and Madin, 2015). 
 
Other studies include the fish diversity and abundance in Pulau Bidong, South China Sea 
(Rumeaida et al., 2014), ichthyofauna on a tropical mudflat: implications of spatial and 
temporal variability in assemblage structure and abundance (Lee et al., 2016), terminal 
report data collection on sharks and rays by species in Tawau, Sabah (Abd Haris Hilmi et 
al., 2020), and mapping the distribution of Rastrelliger kanagurta in the EEZ of Malaysia 
using the maximum entropy modeling approach (Yusop and Mustapha, 2018). Specific 
reports on the occurrence of particular species have also been recorded, such as the 
occurrence and ecological implications of a tropical anguillid eel, Anguilla marmorata, 
from Peninsular Malaysia (Abdul Kadir et al., 2017), including those that are the first 
records of Opistognathus nigromarginatus Rüppell, 1830 (Perciformes, 
Opistognathidae), bridled jawfish (Jaafar et al., 2019), the first record of a tropical 
mottled eel, Anguilla bengalensis bengalensis (Actinopterygii: Anguillidae) from the 
Langkawi Islands (Arai, 2014), and the first records of the sole Aseraggodes kobensis 
(Steindachner, 1896) by Okamoto et al. (2019).  
 
Population Dynamics  
Research on population dynamics covers mainly studies on fish stock status, such as 
the stock status and management scheme of Kerisi Nemipterus peronii on the East 
Coast of Peninsular Malaysia (Kimoto and Johari, 1996), the population structure of some 
commercially important fishes in Malaysian waters (Mansor et al., 2001), potential 
resources and species composition of the commercial fish in the untrawlable areas off 
Sarawak coast (Basir et al., 2006), a preliminary study report, and the status of resources 
and habitats in Batuan Tengah and Tubir Selatan waters, Johor (Department of Fisheries, 
2009). In addition, there were studies on temporal variation in the community structure 
of dragnet (pukat tarik) fishery concerning ecological variables in an inshore area of 
Sarawak (Abu Hena et al., 2021), demersal fish stock assessment in the inshore area of 
the East Coast of Peninsular Malaysia (Sharum, 2002), the population structure of some 
commercially essential fishes in coastal fisheries of the East Coast of Peninsular 
Malaysia (Syed Abdullah et al., 2002), determination of fishing grounds distribution of the 
Indian Mackerel in Malaysia’s EEZ off the South China Sea using boosted regression trees 
model (Kamaruzzaman et al., 2021) and fishery, biology, and population characteristics 
of Kawakawa in Perlis the West Coast Of Peninsular Malaysia (Jamon et al., 2016).  
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Other studies include stock assessment and biomass estimation by the hydro-acoustic 
method in Sabah, Sarawak, and Peninsular Malaysia  (Rajali et al., 1999; Theparoonrat, 
1999; Theparoonrat et al., 1999), multi-species fish stock assessment by the acoustic 
method in the East Coast of Peninsular Malaysia (Gambang et al., 1999), acoustic and 
pelagic fish resource survey on the West Coast of Peninsular Malaysia (Raja Bidin et al., 
2009), the influence of weather condition on marine fish landings in Kota Kinabalu, 
Sabah, Malaysia (Ho et al., 2013), length-frequency distribution and age composition of 
groupers (Serranidae) of EEZ of East Coast of Peninsular Malaysia and its implication to 
fisheries management (Piah et al., 2018), the establishment of fisheries refugia as a new 
approach to sustainable management of fishing in Malaysian waters (Siow et al., 2019). 
In addition, there are also studies on the population parameters of dominant finfish and 
cephalopod species caught in the offshore areas of Malaysia (Mahyam et al., 2001) and 
the prawn resource assessment of Lawas (Sarawak), Federal Territory (FT) Labuan, and 
Sabah coastal waters (Rajali et al., 2016). 
  
Spawning and Nesting Grounds 
Most studies reported fish spawning (53%), followed by invertebrates, macrobenthos, 
and corals (Figure 2). There were varieties of fish species that have been reported during 
its spawning events in Malaysia. For example, there are studies on the kinds, abundance, 
and distribution of fish larvae in the East Coast of Peninsular Malaysia, Sabah, and 
Sarawak (Termvidchakorn, 1999; Daud et al., 2006), the distribution of fish larvae in the 
coastal area of the East Coast of Peninsular Malaysia (Zilkifli et al., 2020), and the relative 
abundance and growth of the male and female Nemipterus furcosus population (Amira 
et al., 2016). In addition, Arai and Abdul Kadir studied the opportunistic spawning of 
tropical anguillid eels, Anguilla bicolor, and A. bengalensis bengalensis (2017). 
 
Even though it is limited but the descriptions of spawning activities among the 
invertebrates group included the species composition, abundance, and distribution of 
cephalopod paralarvae in Sabah and Sarawak (Thapthim, 2002), morphometric 
relationship, and the spawning season of Acetes intermedius from the coast of Miri 
Sarawak (Musel et al., 2019), sex ration, spawning season, and the size at maturity of 
Parapenaeopsis sculptilis (Heller 1862) in the coastal water of Perak (Arshad et al., 
2016), distribution of zooplankton community in Toli shad Tenualosa toli habitats in 
Sarawak (Aiman et al., 2020), study on coastal oceanographic processes associated with 
blood cockle Anadara granosa induce spawning season in Kapar, Selangor (Harith et al., 
2016), semi-lunar and lunar spawning periodicity in some tropical littorinid gastropods 
(Berry, 1986), and gonad development and spawning in Anadara granosa (Broom, 1983). 
Meanwhile, studies on the reproductive aspects of marine organisms are also included 
in this study, such as a study on the reproductive characteristics of Nemipterus peronii 
from the East Coast of Peninsular Malaysia (Zaki et al., 1994), jellyfish Chrysaora sp. in 
Pulau Pinang (Maghsoudlou, 2017), the sergestid shrimp Acetes indicus in coastal 
waters of Melaka, Peninsular Malaysia (Amin et al., 2009), reproductive characteristics 
the razor clam Solen regularis in the western part of Sarawak based on gonadal condition 
index (Rinyod and Rahim, 2011), and a study on the effects of physicochemical 
parameters on the reproductive pattern of sea cucumber Holothuria scabra in Sabah 
(Arsad et al., 2020).  

 

 

In comparison to other forms of marine creatures, reports of coral spawning are 
infrequent. Publications on coral spawning, when accessible, primarily cover dispersal 
and synchronous spawning patterns. Coral spawning research includes the first record 
of multi-species synchronous coral spawning from Malaysia (Chelliah et al., 2015),  
dispersal pattern of coral larvae in Kuantan coastal waters (Mohd Hanapiah et al., 2020), 
in situ observations of coral spawning and spawn slick at Lankayan Island, Sabah (Gan 
et al., 2021), broadcast spawning pattern and pelagic larvae duration of Acropora 
cytherea and A. clathrata from inshore reef area in Kuantan coastal region (Mohd 
Hanapiah et al., 2020), and multispecific synchronous coral spawning on Pulau Bidong, 
Malaysia, South China Sea (Chun Hong Tan et al., 2020). 
 
Spawning and nesting behaviour of Tachypleus gigas along the East Coast of Peninsular 
Malaysia (Zaleha et al., 2012), trailing the spawning horseshoe crab T. gigas at designated 
natal beaches on the East Coast of Peninsular Malaysia (Manca et al., 2016; Mat Zauki et 
al., 2019), spermiogram of wild and captive Malaysian horseshoe crab T. gigas from 
Pantai Balok, Pahang (Hassan et al., 2019), and the horseshoe crab and its spawning 
ground condition in Johor Lama, Johor (Md Razak et al., 2022). In addition, Fairuz-Fozi et 
al. (2018) conducted research on the Carcinoscorpius rotundicauda population status 
and spawning behaviour on the Pendas coast of Peninsular Malaysia. 
 
There were also studies on the spawning activities for the marine species associated with 
seagrass, mangrove, and estuarine habitats such as a report on the environment and 
diversity of ichthyoplankton in the seagrass beds of Sungai Pulai estuary (Ara et al., 
2011), larval fish assemblages in a tropical mangrove estuary and adjacent coastal 
waters associated with offshore–inshore flux of marine and estuarine species (Ooi and 
Chong, 2011), influence of environmental parameters on shrimp post-larvae in the 
Sungai Pulai seagrass beds of Johor Strait, Peninsular Malaysia (Arshad et al., 2011), 
larval fish composition and spatio-temporal variation in the estuary of Sungai Pendas, 
southwestern Johor (Arshad et al., 2012), population structure and reproduction of the 
mysid shrimp Acanthomysis thailandica (Ramarn et al., 2012), fish larval occurrence and 
distribution in the seagrass-mangrove ecosystems of the Johor Straits (Ara et al., 2014), 
composition and diversity of larval fish in the mangrove estuarine area of Marudu Bay, 
Sabah (Rezagholinejad et al., 2016), study on the identification of the spawning estuaries 
of the tropical shad, terubok Tenualosa toli, using otolith microchemistry (Milton et al., 
1997).  
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Figure 2 The percentage of the number of studies that report on the occurrence of the spawning 

process of different marine organisms within Malaysian waters  
 
Trophic Dynamic 
Examples of trophic dynamics include studies on the relative importance of benthic 
microalgae, phytoplankton, and mangroves as sources of nutrition for penaeid prawns 
and other coastal invertebrates (Newell et al., 1995), natural diet of blue swimming crab, 
Portunus pelagicus at Strait of Tebrau, Johor (Ikhwanuddin et al., 2014), food sources of 
ark shell, Scapharca cornea as indicated by fatty acid markers (Bachok, 2017), filtration 
rate of mud clam Polymesoda erosa, subjected to their function on the intertidal flat of 
Setiu Wetlands (Mohd Saleh et al., 2017), food availability estimation of the blood cockle, 
Anadara granosa from the aquaculture grounds of the Selangor coast (Yurimoto et al., 
2021), feeding mechanisms of adult tropical horseshoe crab, Tachypleus gigas towards 
feed conditions (Kassim, 2019), investigating factors driving phytoplankton growth and 
grazing loss rates in waters around Peninsular Malaysia (Lim et al., 2021). 
 
Meanwhile, trophic dynamics studies of fishes include feeding habits and temporal 
variation of diet composition of fish larvae Family Sparidae, Clupeidae and Gobiidae in 
the Sungai Pulai seagrass bed, Johor (Azwady and Mazlan, 2009; Ara et al., 2010; Ara et 
al., 2011), identification of food and feeding habits of mullet fish Liza subviridis and 
Valamugil buchanani from Merbok Estuary, Kedah (Fatema et al., 2013), feeding 
behaviour and stomach content analysis of Leivistrombus canarium from the 
Merambong Shoal, Johor (Cob et al., 2014), dynamic fatty acid profiles of Asian sea bass 
Lates calcarifer from Setiu Wetlands, Terengganu (Chan et al., 2021), length-weight 
relationship, condition factor and feeding habit of fishes from mangrove of Santubong 
estuary, Sarawak (Idrus et al., 2021), influence of season and feeding intensity on the 
fatty acid composition of wild cobia Rachycentron canadum in the Dungun coast 
(Babatunde et al., 2020), feeding habits of five dominant fish species from Matang 
mangrove estuaries based on stomach contents and stable isotope analyses (Azim et 
al., 2020), and fatty acid profiles of fin fish in Pulau Langkawi (Osman et al., 2007).  
 

 

 

Seascape and Connectivity 
Seascape and connectivity studies typically incorporate both physical and biological 
elements of research to elucidate the leading biological research questions concerning 
habitat connectivity, such as the movements or migration of endangered marine 
megafauna such as whale sharks (Rhincodon typus) using satellite telemetry (Eckert et 
al., 2022) or the study of coastal oceanographic processes associated with blood cockle 
(Anadara granosa) spawning events (Harith et al., 2016). Another example includes 
studies on the hydrology and ecology of the nesting grounds for some marine endangered 
species, namely the horseshoe crab and the green sea turtle, Chelonia mydas. It has 
been shown that satellite telemetry is also helpful for movement tracking studies on 
other marine species, such as sea turtles. Also, a recent study by Fairuz-Fozi et al. (2021) 
showed that the maternal marker sequence (COI) can be used to tell the genetic 
difference between horseshoe crab populations in the Straits of Malacca and along the 
southern coasts of Peninsular Malaysia.  
 
Attributes of Ecological Processes 
Numerous additional characteristics are integral to the functioning of marine 
ecosystems, including physicochemical processes that are not biologically mediated 
but can significantly impact other vital processes within our marine systems. These 
processes encompass the nutrient cycle, as well as biological activities like respiration, 
photosynthesis, and productivity. For instance, Saadon et al. (1999) and Snidvongs 
(2021) conducted research on the physical attributes of water masses, eostrophic 
currents, as well as divergence and convergence phenomena in the South China Sea. 
Additional examples encompass the distribution pattern and mapping of sea surface 
temperature and total suspended particles (Ku-Kassim and Mohd Nasir, 2001; Ku-
Kassim, 2001). Akhir et al. (2015) revealed a significant instance of physical 
oceanography research, which pertained to the identification of upwelling along 
Peninsular Malaysia during the Southwest Monsoon.  
 
Two recent studies (Zainol and Akhir, 2016; Uning et al., 2022) have examined the 
variations in nutrient levels during the upwelling season along the East Coast of 
Peninsular Malaysia. These studies have also investigated the relationship between 
upwelling events and factors such as hydrography, current circulation, and 
phytoplankton biomass in the coastal waters. By integrating physical oceanography with 
key biological and ecological processes, these studies contribute to our understanding 
of the complex interactions occurring in marine environments. Previous researchers, like 
Tengku Rozaina and Yusoff (1999) and Tengku Rozaina (2001), have conducted 
investigations on chemical elements, specifically ortho-phosphate and dissolved 
carbonate-carbon dioxide, in the South China Sea. Furthermore, extensive research has 
been conducted into the distribution and composition of photosynthetic pigments, as 
evidenced by experiments conducted by Snidvongs in 1999. 
 
Numerous vital ecological processes transpire not alone inside the water column of the 
ocean, but also at the profound depths of its seabed. The previous researchers have 
conducted studies on the sedimentological characteristics and nutrient diagenesis in 
the bottom sediments of coastal waters (Chareonpanich et al., 1999; Chareonpanich 
and Seurungreong, 1999; Mohd-Lokman Husain et al., 1999). These studies have 



251M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

 
Figure 2 The percentage of the number of studies that report on the occurrence of the spawning 

process of different marine organisms within Malaysian waters  
 
Trophic Dynamic 
Examples of trophic dynamics include studies on the relative importance of benthic 
microalgae, phytoplankton, and mangroves as sources of nutrition for penaeid prawns 
and other coastal invertebrates (Newell et al., 1995), natural diet of blue swimming crab, 
Portunus pelagicus at Strait of Tebrau, Johor (Ikhwanuddin et al., 2014), food sources of 
ark shell, Scapharca cornea as indicated by fatty acid markers (Bachok, 2017), filtration 
rate of mud clam Polymesoda erosa, subjected to their function on the intertidal flat of 
Setiu Wetlands (Mohd Saleh et al., 2017), food availability estimation of the blood cockle, 
Anadara granosa from the aquaculture grounds of the Selangor coast (Yurimoto et al., 
2021), feeding mechanisms of adult tropical horseshoe crab, Tachypleus gigas towards 
feed conditions (Kassim, 2019), investigating factors driving phytoplankton growth and 
grazing loss rates in waters around Peninsular Malaysia (Lim et al., 2021). 
 
Meanwhile, trophic dynamics studies of fishes include feeding habits and temporal 
variation of diet composition of fish larvae Family Sparidae, Clupeidae and Gobiidae in 
the Sungai Pulai seagrass bed, Johor (Azwady and Mazlan, 2009; Ara et al., 2010; Ara et 
al., 2011), identification of food and feeding habits of mullet fish Liza subviridis and 
Valamugil buchanani from Merbok Estuary, Kedah (Fatema et al., 2013), feeding 
behaviour and stomach content analysis of Leivistrombus canarium from the 
Merambong Shoal, Johor (Cob et al., 2014), dynamic fatty acid profiles of Asian sea bass 
Lates calcarifer from Setiu Wetlands, Terengganu (Chan et al., 2021), length-weight 
relationship, condition factor and feeding habit of fishes from mangrove of Santubong 
estuary, Sarawak (Idrus et al., 2021), influence of season and feeding intensity on the 
fatty acid composition of wild cobia Rachycentron canadum in the Dungun coast 
(Babatunde et al., 2020), feeding habits of five dominant fish species from Matang 
mangrove estuaries based on stomach contents and stable isotope analyses (Azim et 
al., 2020), and fatty acid profiles of fin fish in Pulau Langkawi (Osman et al., 2007).  
 

 

 

Seascape and Connectivity 
Seascape and connectivity studies typically incorporate both physical and biological 
elements of research to elucidate the leading biological research questions concerning 
habitat connectivity, such as the movements or migration of endangered marine 
megafauna such as whale sharks (Rhincodon typus) using satellite telemetry (Eckert et 
al., 2022) or the study of coastal oceanographic processes associated with blood cockle 
(Anadara granosa) spawning events (Harith et al., 2016). Another example includes 
studies on the hydrology and ecology of the nesting grounds for some marine endangered 
species, namely the horseshoe crab and the green sea turtle, Chelonia mydas. It has 
been shown that satellite telemetry is also helpful for movement tracking studies on 
other marine species, such as sea turtles. Also, a recent study by Fairuz-Fozi et al. (2021) 
showed that the maternal marker sequence (COI) can be used to tell the genetic 
difference between horseshoe crab populations in the Straits of Malacca and along the 
southern coasts of Peninsular Malaysia.  
 
Attributes of Ecological Processes 
Numerous additional characteristics are integral to the functioning of marine 
ecosystems, including physicochemical processes that are not biologically mediated 
but can significantly impact other vital processes within our marine systems. These 
processes encompass the nutrient cycle, as well as biological activities like respiration, 
photosynthesis, and productivity. For instance, Saadon et al. (1999) and Snidvongs 
(2021) conducted research on the physical attributes of water masses, eostrophic 
currents, as well as divergence and convergence phenomena in the South China Sea. 
Additional examples encompass the distribution pattern and mapping of sea surface 
temperature and total suspended particles (Ku-Kassim and Mohd Nasir, 2001; Ku-
Kassim, 2001). Akhir et al. (2015) revealed a significant instance of physical 
oceanography research, which pertained to the identification of upwelling along 
Peninsular Malaysia during the Southwest Monsoon.  
 
Two recent studies (Zainol and Akhir, 2016; Uning et al., 2022) have examined the 
variations in nutrient levels during the upwelling season along the East Coast of 
Peninsular Malaysia. These studies have also investigated the relationship between 
upwelling events and factors such as hydrography, current circulation, and 
phytoplankton biomass in the coastal waters. By integrating physical oceanography with 
key biological and ecological processes, these studies contribute to our understanding 
of the complex interactions occurring in marine environments. Previous researchers, like 
Tengku Rozaina and Yusoff (1999) and Tengku Rozaina (2001), have conducted 
investigations on chemical elements, specifically ortho-phosphate and dissolved 
carbonate-carbon dioxide, in the South China Sea. Furthermore, extensive research has 
been conducted into the distribution and composition of photosynthetic pigments, as 
evidenced by experiments conducted by Snidvongs in 1999. 
 
Numerous vital ecological processes transpire not alone inside the water column of the 
ocean, but also at the profound depths of its seabed. The previous researchers have 
conducted studies on the sedimentological characteristics and nutrient diagenesis in 
the bottom sediments of coastal waters (Chareonpanich et al., 1999; Chareonpanich 
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examined the physical and chemical properties of the sediment samples. In addition to 
sedimentological processes, recent studies have focused on the marine habitat and 
bathymetry mapping in Malaysian Waters (Said et al., 2017; Hashim et al., 2021; Tang 
and Mahmud, 2021).  
 

 
Figure 3 GIS map of the marine habitat and ecological processes, as described in this study. 

 
Threats and Pollution 
The predominant focus of research on threats has concentrated on metal pollution, with 
further attention given to persistent, bioaccumulative toxins (PBTs), harmful algae 
blooms (HABs), and microplastics. In contrast, there is a relatively smaller number of 
research that focuses on coastal reclamation, beach erosion, the paralytic fish poison, 
hydrocarbons, tsunamis, and siltation when compared to the other categories, as 
depicted in Figure 4.  
 
The literature encompasses various studies examining the issue of heavy metals 
pollution. These studies include the analysis of metal pollution data in estuarine and 
coastal sediments of the Straits of Malacca (Din, 1994), investigations into trace metal 
concentrations and distributions in seawater of the South China Sea along the East 
Coast of Peninsular Malaysia, Sabah, and Sarawak (Shazili et al., 1999; Utoomprurkporn 
and Snidvongs, 1999), examinations of the biogeochemical implications of dissolved 
trace metal concentration and distribution (Utoomprurkporn et al., 1999), assessments 
of heavy metal contamination in water and sediment of the Port Klang coastal area, Teluk 

 

 

Bahang, and Kuala Perlis (Sany et al., 2012; 2013; Zubir et al., 2018; Zanuri et al., 2020), 
as well as investigations on metal concentration (CO, Ni, Pb, Zn) in the estuarine and 
coastal waters of the western parts of the Johor Straits (Juen et al., 2014). The study 
conducted by Lias et al. (2013) investigated the levels of heavy metal concentrations in 
marine bivalves, specifically Marcia marmorata, as well as sediments obtained from the 
coastal region of Kuala Perlis in northern Malaysia.  
 
The study conducted by Ong et al. (2018) investigated the levels of heavy metal 
concentration in commercially available fish during various seasons. The fish samples 
were obtained from the Fisheries Development Authority of Malaysia Complex, located 
in Kuala Terengganu, Malaysia. The study conducted by Nik-Nurasyikin et al. (2018) 
investigated the accumulation of metals in cultured tiger groupers (Epinephelus 
fuscoguttatus) and assessed their weekly intake levels from the East Coast of Peninsular 
Malaysia. In the field of hydrocarbon research, notable instances include the 
examination of polynuclear aromatic hydrocarbon (PAH), total aliphatic hydrocarbon 
(TAH), and petroleum hydrocarbon levels in the seawater and sediment found along the 
East Coast of Peninsular Malaysia (Rashid, 1999; Wongnapapan et al., 1999) as well as 
Langkawi Island (Nasher et al., 2013). 
 
Research on microplastics in Malaysia has gained attention in recent years. For instance, 
studies have been conducted on the presence of marine macro- and microplastic litter 
in the coastal area of Kuala Perlis (Mohd Odli, 2020). Additionally, investigations have 
focused on the spatiotemporal distribution and isolation of microplastics in the fish 
species Lates calcarifer and its surrounding environment in the Setiu Wetlands (Ibrahim 
et al., 2017; 2021). Furthermore, research has been conducted on microplastics found 
in seawater and zooplankton samples collected from the Terengganu estuary and 
offshore waters of the South China Sea (Taha et al., 2021). Additional instances 
encompass the evidence pertaining to the incidence, prevalence, and dispersion of 
microplastic contamination within the Sungai Klang estuary (Zaki et al., 2021) and the 
correlation between terrestrial utilisation and marine debris within the coastal vicinity of 
Kuala Perlis (Odli et al., 2020).  
 
The presence of benthic harmful dinoflagellate assemblages has been documented in 
the fringing reef of Pulau Sampadi in Sarawak, as well as in the coastal seas of Sabah and 
Johor. These findings have been reported by Tan et al. (2013), Jipanim et al. (2019), Chai 
et al. (2021), and Hii et al. (2021). Previous research has focused on the dinoflagellate 
species Alexandrium tamiyavanichii, which is known to produce paralytic shellfish 
toxins, in the vicinity of Kuantan Port (Liow et al., 2019). Additionally, investigations have 
been conducted on the blood cockle species Tegillarca granosa along the Selangor coast 
in Peninsular Malaysia. In the meantime, the evaluation of tsunami risks in Sabah 
(Tongkul et al., 2020) and their influence on demersal fish communities in the waters of 
Kedah and Pulau Pinang (Abu Talib et al., 2006) have been conducted. 
 
Several studies have been conducted to examine the effects of habitat degradation on 
various ecosystems. For instance, Hussin (2014) investigated the implications of marine 
fish farming on the structure and functional diversity of benthic communities in Pulau 
Bidong. Another study by Yurimoto et al. (2014) focused on a mass mortality event of the 
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blood cockle species Anadara granosa in aquaculture grounds along the Selangor coast 
in Peninsular Malaysia. Additionally, a temporal investigation was carried out to assess 
the influence of aquaculture on modern foraminifera and sediments in the estuary and 
lagoon of Setiu Wetlands, Terengganu. The impact of human activities on the population 
of Tachypleus gigas in Tanjung Selangor has been examined in a study conducted by 
Raveen et al. (2015). Additionally, Nelson et al. (2017) investigated the influence of 
human intervention on the spawning grounds of horseshoe crabs, specifically focusing 
on the effects on egg development. Previous research has examined the effects of 
urbanisation and coastal development on mangrove forests, as well as the influence on 
brachyuran crabs in Pulau Pinang and the number of larval fish in Klang Strait (Stiepani 
et al., 2021; Chu et al., 2021). 
 
In the field of sedimentation research, investigations have been conducted to examine 
the potential impacts of land-use practises on coastal seagrass populations and coral 
reefs located in Gaya Bay and Sepangar Bay, both situated in Sabah. These studies have 
been conducted by Waheed et al. (2007) and Freeman et al. (2008). Furthermore, the 
investigation of sedimentation has implications on the growth rates of the scleractinian 
coral Acropora formosa, in the fringing reefs located in Pulau Tioman (Nakajima et al., 
2013). Furthermore, the scholarly works of Japar Sidek and Zakaria (2011), Abdullah and 
Anscelly (2016), and Hossain et al. (2019) have extensively examined the impact of 
urbanisation and coastal reclamation on seagrass habitats in the region spanning from 
Pulau Pinang to Sungai Pulai and the neighbouring Malaysian waters. The Northern 
Straits of Malacca, Pulau Pinang, and Klang Strait have been the subject of studies 
examining coastal development, reclamation, and their associated impacts (Abdullah 
and Dusuki, 2018; Rauff et al., 2020; Chu et al., 2021). The phenomenon of coastal or 
beach erosion has been the subject of investigation in three specific locations in 
Malaysia, namely the Kuala Setiu coastline in Terengganu, Tanjung Piai in Johor, and 
Pulau Carey. These studies were conducted by Hussain et al. in 1995, Awang et al. in 
2014, and Fitri et al. in 2015, respectively.  
 

 
Figure 4 Types of threats and pollution studies in Malaysian coastal waters. Values represent 

the contribution of each category in percentage. 
  

 

 

4.2 Habitat and Ecological Processes 
Most ecological studies have been conducted in Sabah, Terengganu, Sarawak, and 
Johor, which encompass 18, 15, 13, and 13% of total studies (Figure 5). Other states 
showed less than 10% contributions to the dataset, while other states such as Perlis, 
Kelantan, Negeri Sembilan, and Melaka showed relatively the least amount of research 
with only 2% contributions.  

 
Figure 5 Relative comparison of the percentage contribution of studies conducted in different 

states in Malaysia. 
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Table 1 shows a list of marine habitats at different locations in Malaysian coastal waters with 
descriptions related to the ecological processes of the habitats. The table includes information 
on current designations for habitat protection and the species of concern for spawning or first 
record (if any). IUCN Status: DD = Data Deficient; EN = Endangered; VU = Vulnerable; LC = Least 
Concern. 
 

Sabah 
Location Current 

Designation 
Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Banggi Group of 
Islands 

 Environmental Coral reef  

Belaruan   First record Coral reef   

Bodgaya  Biodiversity Seagrass bed  

Bohay Dulang  Biodiversity Seagrass bed  

Cape Layak-Layak   Biodiversity Mangroves   

Cowie Bay  Connectivity Coastal  

Darvel Bay  Environmental Coral reef  

Edgell Patches, 
Pulau Sapi 

  New species Coral reef   

Inderasabah   Biodiversity Coastal Tri-spine horseshoe crab 
(Tachypleus tridentatus): 
EN 

Kapalai   Biodiversity Coral reef   

Kota Belut   Biodiversity Coral reef   

Kudat   Biodiversity 
Environmental 
Upwelling 

Coastal  
Coral reef 

 

Pulau Langkayan  *Spawning and 
spawning slick 
 

Coral reef *Coral 
*Grouper (Plectropomus 
leopardus) - LC 

Limau-Limauan    Biodiversity 
Spawning* 

Coastal *Sea cucumber 
(Holothuria scabra) - EN 

Lungisan  Environmental Sandy Beach  

Maiga  Biodiversity Seagrass bed  

Manampilik  Biodiversity Seagrass bed  

Marudu Bay   Spawning* Mangroves 
Coastal 
Seagrass bed 

*Fish larvae 
Mangrove horseshoe crab 
(Carcinoscorpius 
rotundicauda) - DD 

 

 

Menggatal River   Biodiversity Mangroves *Mangrove horseshoe 
crab 
(Carcinoscorpius 
rotundicauda) – DD 

Menumbok   First record Seagrass bed   

Permatang Penyu   Biodiversity Coral reef   

Permatang Ubi   Biodiversity Coral reef   

Pulau Bakungan 
Kecil 

    

Pulau Bum-Bum   New species Coral reef   

Pulau Gaya National/State 
Park 

Biodiversity 
Threats 

Seagrass bed 
Coastal 
Coral reef 

  

Pulau Layang-
layang 

  Biodiversity Coral reef   

Pulau Mabul   Biodiversity Sandy beach 
Rocky beach 
Coral reef 
Mangroves 

  

Pulau Mantanani 
Besar 

  Biodiversity 
Environmental 

Sandy beach 
Coastal 
Coral reef 

  

Pulau Mantanani 
Kecil 

  Biodiversity 
Environmental 
Threats 

Sandy beach 
Coastal 
Coral reef 

  

Pulau Bakungan 
Kecil 

 Biodiversity 
Threats 

Seagrass bed  

Pulau Selingan Turtle 
Sanctuary 

Biodiversity 
Threats 

Seagrass bed 
Artificial reef 
Coral reef 

  

Pulau Sipadan National/State 
Park 

Biodiversity Seagrass bed 
Coastal 
Coral reef 

  

Pulau Tiga National/State 
Park 

Biodiversity Coral reef 
Seagrass bed 

 

Pulau Udar   New species Coral reef   

Pulau Usukan  Connectivity Coastal  

Punang Sari  Biodiversity 
Threats 

Seagrass bed  

Sandakan   Biodiversity 
Upwelling 

Coastal  
Coral reef 

  

Sebangkat  Biodiversity Seagrass bed  

Selakan  Biodiversity Seagrass bed  

Semporna Marine Park Biodiversity Coral reef   
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Table 1 shows a list of marine habitats at different locations in Malaysian coastal waters with 
descriptions related to the ecological processes of the habitats. The table includes information 
on current designations for habitat protection and the species of concern for spawning or first 
record (if any). IUCN Status: DD = Data Deficient; EN = Endangered; VU = Vulnerable; LC = Least 
Concern. 
 

Sabah 
Location Current 

Designation 
Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Banggi Group of 
Islands 

 Environmental Coral reef  

Belaruan   First record Coral reef   

Bodgaya  Biodiversity Seagrass bed  

Bohay Dulang  Biodiversity Seagrass bed  

Cape Layak-Layak   Biodiversity Mangroves   

Cowie Bay  Connectivity Coastal  

Darvel Bay  Environmental Coral reef  

Edgell Patches, 
Pulau Sapi 

  New species Coral reef   

Inderasabah   Biodiversity Coastal Tri-spine horseshoe crab 
(Tachypleus tridentatus): 
EN 

Kapalai   Biodiversity Coral reef   

Kota Belut   Biodiversity Coral reef   

Kudat   Biodiversity 
Environmental 
Upwelling 

Coastal  
Coral reef 

 

Pulau Langkayan  *Spawning and 
spawning slick 
 

Coral reef *Coral 
*Grouper (Plectropomus 
leopardus) - LC 

Limau-Limauan    Biodiversity 
Spawning* 

Coastal *Sea cucumber 
(Holothuria scabra) - EN 

Lungisan  Environmental Sandy Beach  

Maiga  Biodiversity Seagrass bed  

Manampilik  Biodiversity Seagrass bed  

Marudu Bay   Spawning* Mangroves 
Coastal 
Seagrass bed 

*Fish larvae 
Mangrove horseshoe crab 
(Carcinoscorpius 
rotundicauda) - DD 

 

 

Menggatal River   Biodiversity Mangroves *Mangrove horseshoe 
crab 
(Carcinoscorpius 
rotundicauda) – DD 

Menumbok   First record Seagrass bed   

Permatang Penyu   Biodiversity Coral reef   

Permatang Ubi   Biodiversity Coral reef   

Pulau Bakungan 
Kecil 

    

Pulau Bum-Bum   New species Coral reef   

Pulau Gaya National/State 
Park 

Biodiversity 
Threats 

Seagrass bed 
Coastal 
Coral reef 

  

Pulau Layang-
layang 

  Biodiversity Coral reef   

Pulau Mabul   Biodiversity Sandy beach 
Rocky beach 
Coral reef 
Mangroves 

  

Pulau Mantanani 
Besar 

  Biodiversity 
Environmental 

Sandy beach 
Coastal 
Coral reef 

  

Pulau Mantanani 
Kecil 

  Biodiversity 
Environmental 
Threats 

Sandy beach 
Coastal 
Coral reef 

  

Pulau Bakungan 
Kecil 

 Biodiversity 
Threats 

Seagrass bed  

Pulau Selingan Turtle 
Sanctuary 

Biodiversity 
Threats 

Seagrass bed 
Artificial reef 
Coral reef 

  

Pulau Sipadan National/State 
Park 

Biodiversity Seagrass bed 
Coastal 
Coral reef 

  

Pulau Tiga National/State 
Park 

Biodiversity Coral reef 
Seagrass bed 

 

Pulau Udar   New species Coral reef   

Pulau Usukan  Connectivity Coastal  

Punang Sari  Biodiversity 
Threats 

Seagrass bed  

Sandakan   Biodiversity 
Upwelling 

Coastal  
Coral reef 

  

Sebangkat  Biodiversity Seagrass bed  

Selakan  Biodiversity Seagrass bed  

Semporna Marine Park Biodiversity Coral reef   
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Sepangar Bay   Biodiversity 
Threats 

Seagrass bed 
Coastal 
Artificial reef 
Coral reef 

  

Simaggot   First record Coral reef   

Sibaliu N   First record Coral reef   

Sibuan  Biodiversity Seagrass bed  

Spratly Island  Connectivity Coastal  

Tanjung Limau   Biodiversity Coastal Tri-spine horseshoe crab 
(Tachypleus tridentatus) - 
EN 

Tawau   Biodiversity* 
Environmental 
Upwelling 

Coastal *Tri-spine horseshoe crab 
(Tachypleus tridentatus) - 
EN 

Telaga Tujuh 
Kunak 

  Biodiversity 
Spawning* 

Coastal *Sea cucumber 
(Holothuria scabra) - EN 

Terumbu Laya   Biodiversity Coral reef   

Terumbu 
Mantanani 

  Biodiversity Coral reef   

Terumbu Peninjau   Biodiversity Coral reef   

Terumbu Siput   Biodiversity Coral reef   

Tunku Abdul 
Rahman Park 

National/State 
Park 

Biodiversity Seagrass bed 
Coral reef 

  

Turtle Island   Biodiversity Coral reef   
Tun Sakaran 
Marine Park 

Marine Park Biodiversity Coral reef  

     

 
Labuan 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / IUCN 
Status 

Labuan   Environmental 
Upwelling 

Coastal   

Pulau Kuraman  Marine Park Biodiversity Coral 
reef 

  

Pulau Rusukan Besar Marine Park Biodiversity Coral 
reef 

  

Pulau Rusukan Kecil Marine Park Biodiversity Coral 
reef 

  

 
 
 

 

 

Terengganu 
Location Current  

Designation 
Ecological 
Studies 

Habitat Species of 
Concern / IUCN 
Status 

Batu Rakit  Environmental Sandy beach  

Besut  Environmental 
Biodiversity 
Threats 

Sandy beach  

     

Dungun   Biodiversity Coastal   

Kelulut  Environmental Sandy beach  

Kemaman Harbour  Environmental 
Threats 

Sandy beach  

Kemasik  Environmental Sandy beach  

Kuala Abang  Environmental Sandy beach  

Kuala Terengganu   Biodiversity 
Upwelling 
Spawning* 

Estuary 
Coastal 

*Notched butterfly 
bream (Nemipterus 
peronii) 

Merchang Lagoon   Biodiversity Seagrass bed   

Paka  Biodiversity 
Environmental 
Threats 

Seagrass bed 
Sandy beach 

 

Penarik  Environmental 
Threats 

Sandy beach 
Coastal 

 

     
Pengkalan Nangka  Biodiversity 

Environmental 
Threats 

Seagrass bed  

     
Pantai Vietnam   Biodiversity Coastal *Coral 

*Coral fishes 
Pulau Bidong   Biodiversity 

Spawning* 
First record** 

Coral reef 
Coastal 

**Milkfish sole 
(Aseraggodes 
kobensis) - LC 
**Bridled Jawfish 
(Opistognathus 
nigromarginatus) - 
LC 

Pulau Kapas Marine Park Biodiversity Estuary 
Coastal 
Seagrass bed 

  

Pulau Karah   Biodiversity Coral reef 
Coastal 

  

Pulau Kerengga Besar Marine Park Biodiversity Coral reef 
Coastal 

  

Pulau Kerengga Kecil Marine Park Biodiversity Coral reef 
Coastal 
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Sepangar Bay   Biodiversity 
Threats 

Seagrass bed 
Coastal 
Artificial reef 
Coral reef 

  

Simaggot   First record Coral reef   

Sibaliu N   First record Coral reef   

Sibuan  Biodiversity Seagrass bed  

Spratly Island  Connectivity Coastal  

Tanjung Limau   Biodiversity Coastal Tri-spine horseshoe crab 
(Tachypleus tridentatus) - 
EN 

Tawau   Biodiversity* 
Environmental 
Upwelling 

Coastal *Tri-spine horseshoe crab 
(Tachypleus tridentatus) - 
EN 

Telaga Tujuh 
Kunak 

  Biodiversity 
Spawning* 

Coastal *Sea cucumber 
(Holothuria scabra) - EN 

Terumbu Laya   Biodiversity Coral reef   

Terumbu 
Mantanani 

  Biodiversity Coral reef   

Terumbu Peninjau   Biodiversity Coral reef   

Terumbu Siput   Biodiversity Coral reef   

Tunku Abdul 
Rahman Park 

National/State 
Park 

Biodiversity Seagrass bed 
Coral reef 

  

Turtle Island   Biodiversity Coral reef   
Tun Sakaran 
Marine Park 

Marine Park Biodiversity Coral reef  

     

 
Labuan 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / IUCN 
Status 

Labuan   Environmental 
Upwelling 

Coastal   

Pulau Kuraman  Marine Park Biodiversity Coral 
reef 

  

Pulau Rusukan Besar Marine Park Biodiversity Coral 
reef 

  

Pulau Rusukan Kecil Marine Park Biodiversity Coral 
reef 

  

 
 
 

 

 

Terengganu 
Location Current  

Designation 
Ecological 
Studies 

Habitat Species of 
Concern / IUCN 
Status 

Batu Rakit  Environmental Sandy beach  

Besut  Environmental 
Biodiversity 
Threats 

Sandy beach  

     

Dungun   Biodiversity Coastal   

Kelulut  Environmental Sandy beach  

Kemaman Harbour  Environmental 
Threats 

Sandy beach  

Kemasik  Environmental Sandy beach  

Kuala Abang  Environmental Sandy beach  

Kuala Terengganu   Biodiversity 
Upwelling 
Spawning* 

Estuary 
Coastal 

*Notched butterfly 
bream (Nemipterus 
peronii) 

Merchang Lagoon   Biodiversity Seagrass bed   

Paka  Biodiversity 
Environmental 
Threats 

Seagrass bed 
Sandy beach 

 

Penarik  Environmental 
Threats 

Sandy beach 
Coastal 

 

     
Pengkalan Nangka  Biodiversity 

Environmental 
Threats 

Seagrass bed  

     
Pantai Vietnam   Biodiversity Coastal *Coral 

*Coral fishes 
Pulau Bidong   Biodiversity 

Spawning* 
First record** 

Coral reef 
Coastal 

**Milkfish sole 
(Aseraggodes 
kobensis) - LC 
**Bridled Jawfish 
(Opistognathus 
nigromarginatus) - 
LC 

Pulau Kapas Marine Park Biodiversity Estuary 
Coastal 
Seagrass bed 

  

Pulau Karah   Biodiversity Coral reef 
Coastal 

  

Pulau Kerengga Besar Marine Park Biodiversity Coral reef 
Coastal 

  

Pulau Kerengga Kecil Marine Park Biodiversity Coral reef 
Coastal 
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Pulau Lima Marine Park Biodiversity Coral reef 
Coastal 

  

Pulau Paku Besar Marine Park Biodiversity Coral reef 
Coastal 

  

Pulau Paku Kecil Marine Park Biodiversity Coral reef 
Coastal 

  

Pulau Perhentian Marine Park Biodiversity 
Environmental 
Threats 

Coral reef 
Seagrass bed 

 

Pulau Pinang Marine Park Biodiversity Coastal   

Pulau Rawa Marine Park Biodiversity Coral reef   

Pulau Redang Marine Park Biodiversity 
Trophic 
dynamic 
 

Artificial reef 
Seagrass bed 
Sandy beach 
Rocky beach 
Mangroves 
Coral reef 
Coastal 

  

Pulau Tenggol  Marine Park Upwelling Coastal   

Setiu   Biodiversity 
Environmental 
Threats 
Spawning* 

Mangroves 
Estuary 
Coastal 

*Blood cockle 
(Anadara cornea) - 
Commercial 
species 
 
*Mangrove clam 
(Geloina expansa) 

Tanjung Kupang  Environmental 
Threats 

Sandy beach  

Telaga Simpul  Biodiversity 
Environmental 
Threats 

 Seagrass bed 

Teluk Gadung  Environmental Sandy beach  
Teluk Mak Nik  Environmental Sandy beach  

Tok Jembal  Environmental Sandy beach  

 
Sarawak 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / IUCN 
Status 

Asajaya Laut   Biodiversity Estuary  

Batang Lupar   Biodiversity Coastal   

Batang Sadong   Biodiversity Coastal   

Baram   Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

Betong   Biodiversity 
Threats 

Sandy beach   

Bintulu Coast   Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

 

 

Buntal River   Biodiversity Estuary  
 

Demak River   Biodiversity Estuary   

Hempasan Bentin  National/State 
Park 

Biodiversity Coral reef   

Hempasan Dang 
Ajar (Seahorse 
Breakers) 

National/State 
Park 

Biodiversity Coral reef   

Jerijih  Biodiversity Coastal  

Kabong  Biodiversity Coastal  

Kuching   First record Sandy beach 
Estuary 

  

Lassa   Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

     

Lawas   Biodiversity Coastal 
Seagrass bed 
Mangroves 

  

Limbang National/State 
Park 

Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) – VU 
 

Lundu   Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

Lupar   Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

     

Lutong River   Biodiversity Mangroves 
Rocky beach 
Coastal 

  

Maludam National/State 
Park 

Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

     
Miri National/State 

Park 
Spawning Estuary Terubok / Toli shad 

(Tenualosa toli) - VU 
Muara Tebas   Spawning Estuary Terubok / Toli shad 

(Tenualosa toli) - VU 
Mukah   Spawning Estuary Terubok / Toli shad 

(Tenualosa toli) - VU 
Niah  Biodiversity Coastal  

Oya   Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

     
Penambir River   Biodiversity Estuary  

Pulau Sampadi   Biodiversity 
Threats 

Coastal   

Punang  Biodiversity Coastal  

Samarahan   Biodiversity Sandy beach   
Semariang 
Mangrove Area 

  Biodiversity Mangroves   

Sematan  Biodiversity Coastal  
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Pulau Lima Marine Park Biodiversity Coral reef 
Coastal 

  

Pulau Paku Besar Marine Park Biodiversity Coral reef 
Coastal 

  

Pulau Paku Kecil Marine Park Biodiversity Coral reef 
Coastal 

  

Pulau Perhentian Marine Park Biodiversity 
Environmental 
Threats 

Coral reef 
Seagrass bed 

 

Pulau Pinang Marine Park Biodiversity Coastal   

Pulau Rawa Marine Park Biodiversity Coral reef   

Pulau Redang Marine Park Biodiversity 
Trophic 
dynamic 
 

Artificial reef 
Seagrass bed 
Sandy beach 
Rocky beach 
Mangroves 
Coral reef 
Coastal 

  

Pulau Tenggol  Marine Park Upwelling Coastal   

Setiu   Biodiversity 
Environmental 
Threats 
Spawning* 

Mangroves 
Estuary 
Coastal 

*Blood cockle 
(Anadara cornea) - 
Commercial 
species 
 
*Mangrove clam 
(Geloina expansa) 

Tanjung Kupang  Environmental 
Threats 

Sandy beach  

Telaga Simpul  Biodiversity 
Environmental 
Threats 

 Seagrass bed 

Teluk Gadung  Environmental Sandy beach  
Teluk Mak Nik  Environmental Sandy beach  

Tok Jembal  Environmental Sandy beach  

 
Sarawak 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / IUCN 
Status 

Asajaya Laut   Biodiversity Estuary  

Batang Lupar   Biodiversity Coastal   

Batang Sadong   Biodiversity Coastal   

Baram   Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

Betong   Biodiversity 
Threats 

Sandy beach   

Bintulu Coast   Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

 

 

Buntal River   Biodiversity Estuary  
 

Demak River   Biodiversity Estuary   

Hempasan Bentin  National/State 
Park 

Biodiversity Coral reef   

Hempasan Dang 
Ajar (Seahorse 
Breakers) 

National/State 
Park 

Biodiversity Coral reef   

Jerijih  Biodiversity Coastal  

Kabong  Biodiversity Coastal  

Kuching   First record Sandy beach 
Estuary 

  

Lassa   Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

     

Lawas   Biodiversity Coastal 
Seagrass bed 
Mangroves 

  

Limbang National/State 
Park 

Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) – VU 
 

Lundu   Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

Lupar   Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

     

Lutong River   Biodiversity Mangroves 
Rocky beach 
Coastal 

  

Maludam National/State 
Park 

Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

     
Miri National/State 

Park 
Spawning Estuary Terubok / Toli shad 

(Tenualosa toli) - VU 
Muara Tebas   Spawning Estuary Terubok / Toli shad 

(Tenualosa toli) - VU 
Mukah   Spawning Estuary Terubok / Toli shad 

(Tenualosa toli) - VU 
Niah  Biodiversity Coastal  

Oya   Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

     
Penambir River   Biodiversity Estuary  

Pulau Sampadi   Biodiversity 
Threats 

Coastal   

Punang  Biodiversity Coastal  

Samarahan   Biodiversity Sandy beach   
Semariang 
Mangrove Area 

  Biodiversity Mangroves   

Sematan  Biodiversity Coastal  
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Similajau  Biodiversity Coastal  

Sibuti River estuary Wildlife 
Sanctuary/ 
Reserve 

Biodiversity Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

Teluk Awar   Biodiversity Coastal   

Terumbu Asun 
(Hardie Reef) 

National/State 
Park 

Biodiversity Coral reef   

Terumbu Datuk 
Landih (Aitken Reef) 

National/State 
Park 

Biodiversity Coral reef   

Terumbu Permaisuri 
(Moody Reef) 

National/State 
Park 

Biodiversity Coral reef   

Terumbu Sahab 
(Stignant Reef) 

National/State 
Park 

Biodiversity Coral reef   

Terumbu Saji 
(Herald Reef) 

National/State 
Park 

Biodiversity Coral reef   

Terumbu Semarang 
Barat Besar 

  Biodiversity Coral reef   

Sadong   Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

 
Johor 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / IUCN 
Status 

Batuan Tengah   Fish stock Coastal   

Gelang Patah   Biodiversity Coastal 
Estuary 
Seagrass bed 

  

Iskandar Marine 
Park 

Marine Park Biodiversity Seagrass bed   

Kota Tinggi   Biodiversity 
Spawning* 

Coastal * Mangrove horseshoe crab 
(Carcinoscorpius 
rotundicauda) – DD 
*Horseshoe crab 
(Tachypleus gigas) - DD 

Mersing   Biodiversity Coastal   

Muar   Environmental 
Biodiversity 
Threats 

Coastal 
Estuary 

  

Pantai Lido  Biodiversity 
Environmental 
Threats 

Sandy beach Mangrove horseshoe crab 
(Carcinoscorpius 
rotundicauda) 

Pantai Punggur   Environmental Coastal   

Pasir Puteh  Biodiversity 
Environmental 
Threats 

Sandy beach Mangrove horseshoe crab 
(Carcinoscorpius 
rotundicauda) 

Pendas   Biodiversity 
Connectivity 
Fish stocks* 
Spawning** 

Estuary 
Mangroves 
Seagrass bed 

*Ray-finned fish (Family 
Clupeidae) - Commercial 
species  
**Mangrove horseshoe crab 
(Carcinoscorpius 

 

 

Trophic 
dynamic 
Threats 
 

rotundicauda) - DD 
 

Pulai Estuary   Biodiversity Coastal 
Seagrass bed 

  

Pulau Aur Marine Park Biodiversity Sandy beach 
Rocky beach 
Coral reef 
Mangroves 
Seagrass bed 

  

Pulau Besar   Biodiversity 
Connectivity 
 

 

Coral reef 
Coastal 
Seagrass bed 

 

Pulau Merambong   Biodiversity 
Trophic 
dynamic 
The first 
record* 
Threats 

Sandy beach 
Rocky beach 
Coral reef 
Mangroves 
Coastal 
Seagrass bed 

 *Sea stars (Order 
Paxillosida and Valvatida) 

Pulau Pemanggil Marine Park Biodiversity Coral reef   

Pulau Pisang   Biodiversity Coastal   
Pulau Rawa Marine Park Biodiversity 

Connectivity* 
Coastal *Dugong (Dugong dugon) 

Pulau Seribuat  Biodiversity Coastal  

Pulau Sibu Marine Park Biodiversity 
Connectivity* 

Coral reef 
Seagrass bed 
Coastal 

*Dugong (Dugong dugon) 

Pulau Tinggi Marine Park Biodiversity 
Connectivity* 
New species** 

Coastal 
Estuary 
Seagrass bed 

*Dugong (Dugong dugon) 
**Amphipoda (Aciconula 
tinggiensis) 

Rengit   Biodiversity Estuary 
Mangroves 

 

Sungai Johor   Biodiversity Coastal 
Estuary 
Seagrass bed 

 

Sungai Pulai  Fish stock* 
Biodiversity 
Environmental 
Trophic 
dynamic 
Threats 

Seagrass bed 
Estuary 

*Family Gobiidae 

Tanjung Adang 
Shoals 

  Biodiversity 
Environmental 
Threats 

Seagrass bed  



263M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

Similajau  Biodiversity Coastal  

Sibuti River estuary Wildlife 
Sanctuary/ 
Reserve 

Biodiversity Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

Teluk Awar   Biodiversity Coastal   

Terumbu Asun 
(Hardie Reef) 

National/State 
Park 

Biodiversity Coral reef   

Terumbu Datuk 
Landih (Aitken Reef) 

National/State 
Park 

Biodiversity Coral reef   

Terumbu Permaisuri 
(Moody Reef) 

National/State 
Park 

Biodiversity Coral reef   

Terumbu Sahab 
(Stignant Reef) 

National/State 
Park 

Biodiversity Coral reef   

Terumbu Saji 
(Herald Reef) 

National/State 
Park 

Biodiversity Coral reef   

Terumbu Semarang 
Barat Besar 

  Biodiversity Coral reef   

Sadong   Spawning Estuary Terubok / Toli shad 
(Tenualosa toli) - VU 

 
Johor 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / IUCN 
Status 

Batuan Tengah   Fish stock Coastal   

Gelang Patah   Biodiversity Coastal 
Estuary 
Seagrass bed 

  

Iskandar Marine 
Park 

Marine Park Biodiversity Seagrass bed   

Kota Tinggi   Biodiversity 
Spawning* 

Coastal * Mangrove horseshoe crab 
(Carcinoscorpius 
rotundicauda) – DD 
*Horseshoe crab 
(Tachypleus gigas) - DD 

Mersing   Biodiversity Coastal   

Muar   Environmental 
Biodiversity 
Threats 

Coastal 
Estuary 

  

Pantai Lido  Biodiversity 
Environmental 
Threats 

Sandy beach Mangrove horseshoe crab 
(Carcinoscorpius 
rotundicauda) 

Pantai Punggur   Environmental Coastal   

Pasir Puteh  Biodiversity 
Environmental 
Threats 

Sandy beach Mangrove horseshoe crab 
(Carcinoscorpius 
rotundicauda) 

Pendas   Biodiversity 
Connectivity 
Fish stocks* 
Spawning** 

Estuary 
Mangroves 
Seagrass bed 

*Ray-finned fish (Family 
Clupeidae) - Commercial 
species  
**Mangrove horseshoe crab 
(Carcinoscorpius 

 

 

Trophic 
dynamic 
Threats 
 

rotundicauda) - DD 
 

Pulai Estuary   Biodiversity Coastal 
Seagrass bed 

  

Pulau Aur Marine Park Biodiversity Sandy beach 
Rocky beach 
Coral reef 
Mangroves 
Seagrass bed 

  

Pulau Besar   Biodiversity 
Connectivity 
 

 

Coral reef 
Coastal 
Seagrass bed 

 

Pulau Merambong   Biodiversity 
Trophic 
dynamic 
The first 
record* 
Threats 

Sandy beach 
Rocky beach 
Coral reef 
Mangroves 
Coastal 
Seagrass bed 

 *Sea stars (Order 
Paxillosida and Valvatida) 

Pulau Pemanggil Marine Park Biodiversity Coral reef   

Pulau Pisang   Biodiversity Coastal   
Pulau Rawa Marine Park Biodiversity 

Connectivity* 
Coastal *Dugong (Dugong dugon) 

Pulau Seribuat  Biodiversity Coastal  

Pulau Sibu Marine Park Biodiversity 
Connectivity* 

Coral reef 
Seagrass bed 
Coastal 

*Dugong (Dugong dugon) 

Pulau Tinggi Marine Park Biodiversity 
Connectivity* 
New species** 

Coastal 
Estuary 
Seagrass bed 

*Dugong (Dugong dugon) 
**Amphipoda (Aciconula 
tinggiensis) 

Rengit   Biodiversity Estuary 
Mangroves 

 

Sungai Johor   Biodiversity Coastal 
Estuary 
Seagrass bed 

 

Sungai Pulai  Fish stock* 
Biodiversity 
Environmental 
Trophic 
dynamic 
Threats 

Seagrass bed 
Estuary 

*Family Gobiidae 

Tanjung Adang 
Shoals 

  Biodiversity 
Environmental 
Threats 

Seagrass bed  
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Tanjung Kupang  Environmental 
Threats 

Seagrass bed 
Coastal 

 

Tanjung Langsat   Biodiversity Estuary 
Mangroves 

 

Tanjung Leman  Biodiversity 
Spawning* 

Coastal *Lobster (Panulirus spp. and 
Thenus orientalis) 

Tanjung Piai National/Stat
e Park 

Biodiversity 
Threats 

Estuary 
Mangroves 

  

Tebrau Strait  Biodiversity 
Environmental 
Trophic 
dynamic 
Threats 

Mangroves 
Coastal 

Blue swimming crab 
(Portunus pelagicus) 

Tg. Penyabong   Biodiversity Coastal   
Tubir Selatan   Fish stock Coastal   

 

Pahang 
Location Current  

Designation 
Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Balok   Biodiversity 
Connectivity 
Spawning*  
Nesting** 
Threats 

Mangroves 
Sandy beach 
Coral reef 
Estuary 
Muddy 
beach 

*Coral 
*/**Horseshoe Crab 
(Tachypleus gigas) – DD 
 
*/**Mangrove horseshoe 
crab (Carcinoscorpius 
rotundicauda) – DD 

Cherating   Biodiversity 
Spawning* 

Sandy beach *Horseshoe crab 
(Tachypleus gigas) - DD 

Cherok Paloh  Biodiversity 
Nesting 

Sandy beach Horseshoe crab 
(Tachypleus gigas) – DD 

Kuala Pahang   Biodiversity 
Connectivity 

Coastal 
Estuary 

  

Kuantan Port   Biodiversity 
Environmenta
l 
Threats 

Coastal   

Pekan   Biodiversity 
Connectivity 
Nesting* 
Spawning* 
 

Sandy beach 
Muddy 
beach 
Mangroves 

*Horseshoe crab 
(Tachypleus gigas) - DD 

Pulau Berhala   Biodiversity Coral reef   

Pulau Chebeh Marine Park Biodiversity Coral reef   

Pulau Sembilang - 
Pulau Seri Buat 

Marine Park Biodiversity 
Connectivity 

Seagrass 
bed 

  

 

 

Pulau Tioman Marine Park 
Wildlife 
Sanctuary/ 
Reserve 

Biodiversity 
Upwelling 
The first 
record* 
Threats 

Sandy beach 
Rocky beach 
Coral reef 
Mangroves 
Coastal 

Blue-pigmented Acartiid 
copepod 

Pulau Tulai Marine Park Biodiversity 
Environmenta
l 
Threats 

Coral reef   

Pulau Tumuk Marine Park Biodiversity 
Spawning 

Coral reef   

Pulau Ular   Biodiversity 
Spawning 

Coral reef   

Raja Muda   Biodiversity 
Spawning* 

*Coral reef   

Renggis   Environmenta
l 
Threats 

Coral reef   

Kg. Sekokoh  Biodiversity 
Nesting* 
Connectivity 

Sandy beach *Mangrove horseshoe 
crab (Carcinoscorpius 
rotundicauda) 

Tanjung Gosong  Biodiversity 
Nesting* 

Sandy beach *Horseshoe crab 
(Tachypleus gigas) – DD 
*Mangrove horseshoe 
crab (Carcinoscorpius 
rotundicauda) 

Tanjung Selangor   Biodiversity 
Nesting* 
Threats 

Sandy beach *Horseshoe crab 
(Tachypleus gigas) - DD 

Teluk Tekek, Pulau 
Tioman 

  Biodiversity Sandy beach 
Rocky beach 
Coral reef 
Mangroves 

  

 
 
Selangor 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Carey Island   Biodiversity 
Threats 

Mangroves 
Coastal 

  

Kapar  Biodiversity Coastal  

Klang Strait   Biodiversity 
Environmental 
Fish stock 
The first 
record* 
Threats 
 

Mangroves 
Estuary 
Muddy beach 
Coastal 

*Scyphozoa 
(Lychnorhiza 
malayensis)  
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Tanjung Kupang  Environmental 
Threats 

Seagrass bed 
Coastal 

 

Tanjung Langsat   Biodiversity Estuary 
Mangroves 

 

Tanjung Leman  Biodiversity 
Spawning* 

Coastal *Lobster (Panulirus spp. and 
Thenus orientalis) 

Tanjung Piai National/Stat
e Park 

Biodiversity 
Threats 

Estuary 
Mangroves 

  

Tebrau Strait  Biodiversity 
Environmental 
Trophic 
dynamic 
Threats 

Mangroves 
Coastal 

Blue swimming crab 
(Portunus pelagicus) 

Tg. Penyabong   Biodiversity Coastal   
Tubir Selatan   Fish stock Coastal   

 

Pahang 
Location Current  

Designation 
Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Balok   Biodiversity 
Connectivity 
Spawning*  
Nesting** 
Threats 

Mangroves 
Sandy beach 
Coral reef 
Estuary 
Muddy 
beach 

*Coral 
*/**Horseshoe Crab 
(Tachypleus gigas) – DD 
 
*/**Mangrove horseshoe 
crab (Carcinoscorpius 
rotundicauda) – DD 

Cherating   Biodiversity 
Spawning* 

Sandy beach *Horseshoe crab 
(Tachypleus gigas) - DD 

Cherok Paloh  Biodiversity 
Nesting 

Sandy beach Horseshoe crab 
(Tachypleus gigas) – DD 

Kuala Pahang   Biodiversity 
Connectivity 

Coastal 
Estuary 

  

Kuantan Port   Biodiversity 
Environmenta
l 
Threats 

Coastal   

Pekan   Biodiversity 
Connectivity 
Nesting* 
Spawning* 
 

Sandy beach 
Muddy 
beach 
Mangroves 

*Horseshoe crab 
(Tachypleus gigas) - DD 

Pulau Berhala   Biodiversity Coral reef   

Pulau Chebeh Marine Park Biodiversity Coral reef   

Pulau Sembilang - 
Pulau Seri Buat 

Marine Park Biodiversity 
Connectivity 

Seagrass 
bed 

  

 

 

Pulau Tioman Marine Park 
Wildlife 
Sanctuary/ 
Reserve 

Biodiversity 
Upwelling 
The first 
record* 
Threats 

Sandy beach 
Rocky beach 
Coral reef 
Mangroves 
Coastal 

Blue-pigmented Acartiid 
copepod 

Pulau Tulai Marine Park Biodiversity 
Environmenta
l 
Threats 

Coral reef   

Pulau Tumuk Marine Park Biodiversity 
Spawning 

Coral reef   

Pulau Ular   Biodiversity 
Spawning 

Coral reef   

Raja Muda   Biodiversity 
Spawning* 

*Coral reef   

Renggis   Environmenta
l 
Threats 

Coral reef   

Kg. Sekokoh  Biodiversity 
Nesting* 
Connectivity 

Sandy beach *Mangrove horseshoe 
crab (Carcinoscorpius 
rotundicauda) 

Tanjung Gosong  Biodiversity 
Nesting* 

Sandy beach *Horseshoe crab 
(Tachypleus gigas) – DD 
*Mangrove horseshoe 
crab (Carcinoscorpius 
rotundicauda) 

Tanjung Selangor   Biodiversity 
Nesting* 
Threats 

Sandy beach *Horseshoe crab 
(Tachypleus gigas) - DD 

Teluk Tekek, Pulau 
Tioman 

  Biodiversity Sandy beach 
Rocky beach 
Coral reef 
Mangroves 

  

 
 
Selangor 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Carey Island   Biodiversity 
Threats 

Mangroves 
Coastal 

  

Kapar  Biodiversity Coastal  

Klang Strait   Biodiversity 
Environmental 
Fish stock 
The first 
record* 
Threats 
 

Mangroves 
Estuary 
Muddy beach 
Coastal 

*Scyphozoa 
(Lychnorhiza 
malayensis)  
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Morib   Biodiversity Mangroves   

North Selangor Peat 
Swamp Forest 
Reserve 

Forest Reserve Biodiversity Peat swamp   

Pulau Indah   Biodiversity Mangroves   

Port Klang   Biodiversity 
Environmental 

Mangroves 
Coastal 

  

Selangor coast   Biodiversity 
Spawning 
Trophic 
dynamic 

Mangroves 
Estuary 
Coastal 

  

Sementa  Biodiversity 
Environmental 
Threats 

Mangroves 
Coastal 

 

Sepang   Biodiversity Mangroves   

Sungai Buloh 
estuary 

 Biodiversity 
Environmental 
Threats 

Estuary 
Coastal 

 

Sungai Pulai  Biodiversity 
Nesting 

Sandy beach Mangrove horseshoe 
crab (Carcinoscorpius 
rotundicauda) 

West Port   Biodiversity Mangroves 
Coastal 

  

 
Perak 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Coral Bay   Biodiversity Coastal   
Coral Garden   Biodiversity Coastal   
Kuala Sepetang   Biodiversity 

Environment
al 
Connectivity 
Threats 

Mangroves 
Coastal 

Mangrove horseshoe crab 
(Carcinoscorpius 
rotundicauda) - DD 

Larut Matang  Biodiversity 
Environment
al 
Threats 

Coastal   

Lumut Turtle 
Sanctuary 

Biodiversity Mangroves   

Manjung River   Biodiversity 
Environment
al 
Threats 

Coastal   

Matang Mangrove 
Forest Reserve 

Forest Reserve Biodiversity 
Spawning* 
Threats 

Mangroves 
Coastal 

*Banana prawn (Penaeus 
merguiensis) 
 
*Mysids (Acanthomysis 
thailandica) 

Pengkalan Baharu   Environment
al 
Threats 

Coastal   

 

 

Permatang  Connectivity Sandy beach Mangrove horseshoe crab 
(Carcinoscorpius 
rotundicauda) 

Pulau Jarak   Biodiversity Coral reef   
Pulau Mentanggor   Biodiversity Coastal   
Pulau Pangkor   Biodiversity Coral reef 

Coastal 
Estuary 
Seagrass bed 

  

Pulau Sembilan National/State 
Park 

Biodiversity Coral reef   

Teluk Belanga   Biodiversity Coastal   
Terong   Biodiversity 

Spawning 
Coastal Rainbow shrimp 

(Parapenaeopsis 
sculptilis)  

 
Pulau Pinang 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Balik Pulau Forest Reserve Biodiversity 
Threats 

Rocky beach 
Mangroves 

  

Batu Ferringhi   Biodiversity Rocky beach   

Gelugor   Biodiversity Rocky beach   

Gertak Sanggul   Biodiversity Rocky beach   

Gurney   Biodiversity Rocky beach   

Jelutong   Biodiversity 
Threats 

Rocky beach 
Mangroves 

  

Jeti Pantai Jerejak   Biodiversity Rocky beach   

Kampung Sg. Batu   Biodiversity Rocky beach   

Kuala Juru  Biodiversity 
Environmental 

Sandy beach Mangrove horseshoe 
crab (Carcinoscorpius 
rotundicauda) 

Pantai Miami   Biodiversity Rocky beach   

Penang National 
Park 

  Biodiversity Coastal   

Permatang Pasir  Threats Mangroves  

Pondok Upeh River   Biodiversity Coastal   
Pulau Betong  Environmental 

Threats 
Coastal  

Pulau Pinang   Biodiversity Coral reef   

Pulau Gazumbo   Biodiversity Seagrass bed   
Queensbay   Biodiversity Rocky beach   

Seagate   Biodiversity Rocky beach   

Sungai Pinang 
Estuary 

  Biodiversity Rocky beach   

Sungai Sembilang  Threats Mangroves  
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Morib   Biodiversity Mangroves   

North Selangor Peat 
Swamp Forest 
Reserve 

Forest Reserve Biodiversity Peat swamp   

Pulau Indah   Biodiversity Mangroves   

Port Klang   Biodiversity 
Environmental 

Mangroves 
Coastal 

  

Selangor coast   Biodiversity 
Spawning 
Trophic 
dynamic 

Mangroves 
Estuary 
Coastal 

  

Sementa  Biodiversity 
Environmental 
Threats 

Mangroves 
Coastal 

 

Sepang   Biodiversity Mangroves   

Sungai Buloh 
estuary 

 Biodiversity 
Environmental 
Threats 

Estuary 
Coastal 

 

Sungai Pulai  Biodiversity 
Nesting 

Sandy beach Mangrove horseshoe 
crab (Carcinoscorpius 
rotundicauda) 

West Port   Biodiversity Mangroves 
Coastal 

  

 
Perak 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Coral Bay   Biodiversity Coastal   
Coral Garden   Biodiversity Coastal   
Kuala Sepetang   Biodiversity 

Environment
al 
Connectivity 
Threats 

Mangroves 
Coastal 

Mangrove horseshoe crab 
(Carcinoscorpius 
rotundicauda) - DD 

Larut Matang  Biodiversity 
Environment
al 
Threats 

Coastal   

Lumut Turtle 
Sanctuary 

Biodiversity Mangroves   

Manjung River   Biodiversity 
Environment
al 
Threats 

Coastal   

Matang Mangrove 
Forest Reserve 

Forest Reserve Biodiversity 
Spawning* 
Threats 

Mangroves 
Coastal 

*Banana prawn (Penaeus 
merguiensis) 
 
*Mysids (Acanthomysis 
thailandica) 

Pengkalan Baharu   Environment
al 
Threats 

Coastal   

 

 

Permatang  Connectivity Sandy beach Mangrove horseshoe crab 
(Carcinoscorpius 
rotundicauda) 

Pulau Jarak   Biodiversity Coral reef   
Pulau Mentanggor   Biodiversity Coastal   
Pulau Pangkor   Biodiversity Coral reef 

Coastal 
Estuary 
Seagrass bed 

  

Pulau Sembilan National/State 
Park 

Biodiversity Coral reef   

Teluk Belanga   Biodiversity Coastal   
Terong   Biodiversity 

Spawning 
Coastal Rainbow shrimp 

(Parapenaeopsis 
sculptilis)  

 
Pulau Pinang 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Balik Pulau Forest Reserve Biodiversity 
Threats 

Rocky beach 
Mangroves 

  

Batu Ferringhi   Biodiversity Rocky beach   

Gelugor   Biodiversity Rocky beach   

Gertak Sanggul   Biodiversity Rocky beach   

Gurney   Biodiversity Rocky beach   

Jelutong   Biodiversity 
Threats 

Rocky beach 
Mangroves 

  

Jeti Pantai Jerejak   Biodiversity Rocky beach   

Kampung Sg. Batu   Biodiversity Rocky beach   

Kuala Juru  Biodiversity 
Environmental 

Sandy beach Mangrove horseshoe 
crab (Carcinoscorpius 
rotundicauda) 

Pantai Miami   Biodiversity Rocky beach   

Penang National 
Park 

  Biodiversity Coastal   

Permatang Pasir  Threats Mangroves  

Pondok Upeh River   Biodiversity Coastal   
Pulau Betong  Environmental 

Threats 
Coastal  

Pulau Pinang   Biodiversity Coral reef   

Pulau Gazumbo   Biodiversity Seagrass bed   
Queensbay   Biodiversity Rocky beach   

Seagate   Biodiversity Rocky beach   

Sungai Pinang 
Estuary 

  Biodiversity Rocky beach   

Sungai Sembilang  Threats Mangroves  
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Tanjung Bungah   Biodiversity Coastal   

Tanjung Tokong   Biodiversity 
Threats 

Rocky beach 
Coastal 

  

Teluk Ayer Tawar  Threats Mangroves  

Teluk Bahang   Biodiversity 
Threats 

Rocky beach   

  
Kedah 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Anemone Garden   Biodiversity Coastal   

Kuala Kedah   Environmental 
Threats 

Coastal   

Lembu Rock   Biodiversity Coastal   

Merbok Estuary Marine Park Biodiversity 
Trophic dynamic 

Mangroves 
Estuary 

  

Pantai Merdeka  Threats Coastal  

Pulau Kaca  Marine Park Biodiversity Coral reef   

Pulau Langgun   Biodiversity Coastal   

Pulau Langkawi   Biodiversity 
Trophic dynamic 
Threats 

Coral reef 
Coastal 
Estuary 
Seagrass bed 

  

Pulau Lembu Marine Park Biodiversity Coral reef   

Pulau Payar Marine Park Biodiversity Coral reef 
Coastal 

  

Pulau Perak   Biodiversity Coral reef   

Pulau Segantang Marine Park Biodiversity Coral reef   

Pulau Singa   Biodiversity Coastal   

Pulau Singa Besar Sea Cucumber 
Protection Area 

Biodiversity Coral reef   

Pulau Songsong   Biodiversity Coral reef   

Tanjung Dawai  Threats Coastal  
     

 
Perlis 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Kuala Perlis   Biodiversity 
Environmental 
Threats 

Mangrove 
forest 
Coastal 

  

 

 

 

Kelantan 
Location Current  

Designation 
Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Bachok   Biodiversity Mangroves 
Estuary 

  

Delta Kelantan   Biodiversity Mangroves   
Kuala Besar   Environmental 

Threats 
Coastal   

Pantai Irama   Biodiversity 
Environmental 
Threats 

Coastal   

Semerak Estuary   Biodiversity 
Environmental 
Threats 

Estuary 
Mangroves 

  

Sungai Gali   Environmental 
Threats 

Coastal   

 
Negeri Sembilan 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Cape Rachado   Biodiversity Mangroves   
Chuah  Biodiversity 

Connectivity 
Coastal Mangrove horseshoe 

crab (Carcinoscorpius 
rotundicauda) 

Linggi  Environmental 
Threats 

Estuary  

Port Dickson  Biodiversity 
Environmental 
Threats  

Coastal  

Tanjung Tuan Fisheries 
Prohibited 
Area 

Biodiversity Coastal   

 
 
Melaka 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Klebang Besar   Biodiversity Coastal   

Pengkalan Balak    Biodiversity Coastal   

Merlimau  Biodiversity 
Connectivity 

Sandy beach Horseshoe crab 
(Tachypleus gigas) 
 
Mangrove horseshoe 
crab (Carcinoscorpius 
rotundicauda) 

Teluk Gong   Biodiversity Coastal   
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Tanjung Bungah   Biodiversity Coastal   

Tanjung Tokong   Biodiversity 
Threats 

Rocky beach 
Coastal 

  

Teluk Ayer Tawar  Threats Mangroves  

Teluk Bahang   Biodiversity 
Threats 

Rocky beach   

  
Kedah 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Anemone Garden   Biodiversity Coastal   

Kuala Kedah   Environmental 
Threats 

Coastal   

Lembu Rock   Biodiversity Coastal   

Merbok Estuary Marine Park Biodiversity 
Trophic dynamic 

Mangroves 
Estuary 

  

Pantai Merdeka  Threats Coastal  

Pulau Kaca  Marine Park Biodiversity Coral reef   

Pulau Langgun   Biodiversity Coastal   

Pulau Langkawi   Biodiversity 
Trophic dynamic 
Threats 

Coral reef 
Coastal 
Estuary 
Seagrass bed 

  

Pulau Lembu Marine Park Biodiversity Coral reef   

Pulau Payar Marine Park Biodiversity Coral reef 
Coastal 

  

Pulau Perak   Biodiversity Coral reef   

Pulau Segantang Marine Park Biodiversity Coral reef   

Pulau Singa   Biodiversity Coastal   

Pulau Singa Besar Sea Cucumber 
Protection Area 

Biodiversity Coral reef   

Pulau Songsong   Biodiversity Coral reef   

Tanjung Dawai  Threats Coastal  
     

 
Perlis 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Kuala Perlis   Biodiversity 
Environmental 
Threats 

Mangrove 
forest 
Coastal 

  

 

 

 

Kelantan 
Location Current  

Designation 
Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Bachok   Biodiversity Mangroves 
Estuary 

  

Delta Kelantan   Biodiversity Mangroves   
Kuala Besar   Environmental 

Threats 
Coastal   

Pantai Irama   Biodiversity 
Environmental 
Threats 

Coastal   

Semerak Estuary   Biodiversity 
Environmental 
Threats 

Estuary 
Mangroves 

  

Sungai Gali   Environmental 
Threats 

Coastal   

 
Negeri Sembilan 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Cape Rachado   Biodiversity Mangroves   
Chuah  Biodiversity 

Connectivity 
Coastal Mangrove horseshoe 

crab (Carcinoscorpius 
rotundicauda) 

Linggi  Environmental 
Threats 

Estuary  

Port Dickson  Biodiversity 
Environmental 
Threats  

Coastal  

Tanjung Tuan Fisheries 
Prohibited 
Area 

Biodiversity Coastal   

 
 
Melaka 

Location Current  
Designation 

Ecological 
Studies 

Habitat Species of Concern / 
IUCN Status 

Klebang Besar   Biodiversity Coastal   

Pengkalan Balak    Biodiversity Coastal   

Merlimau  Biodiversity 
Connectivity 

Sandy beach Horseshoe crab 
(Tachypleus gigas) 
 
Mangrove horseshoe 
crab (Carcinoscorpius 
rotundicauda) 

Teluk Gong   Biodiversity Coastal   
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5.0 GAP ANALYSIS 
Research Gaps within Locations Under Protection Designation 
Based on the current gap analysis, there is a lack of studies reported in several locations 
that already belonged to protection designation (Table 2).  
 
Table 2 shows the locations assigned under specific habitat designations, but much less 
information on the habitat and its ecological processes is available.   

State Location Designation 

Terengganu Rantau Abang Fisheries Prohibited Area 
 Pulau Ekor Tebu Marine Park 
 Pulau Lang Tengah Marine Park 
 Pulau Nyireh Marine Park 
 Pulau Perhentian Besar Marine Park 
 Pulau Perhentian Kecil Marine Park 
 Pulau Susu Dara Marine Park 
 Pulau Yu Besar Marine Park 
 Pulau Yu Kecil Marine Park 
 Ma’ Daerah Turtle Sanctuary 
 Pasir Chakar Hutan Turtle Sanctuary 
 Pasir Che Keling Turtle Sanctuary 
 Pasir Mak Kepit, Pasir Bujang dan Pasir 

Mak Simpan 
Turtle Sanctuary 

 Rantau Abang Turtle Sanctuary 
Sarawak Pulau Satang Besar Fisheries Prohibited Area 
 Pulau Talang-talang Kecil Fisheries Prohibited Area 
 Miri-Sibuti Coral Reefs National/State Park 
 Rajang Mangrove National/State Park 
 Similajau National/State Park 
 Talang Satang National/State Park 
 Pulau Tukong-Ara & Banun (Bird Island) Wildlife Sanctuary/Reserve 
Johor Pulau Babi Besar Marine Park 
 Pulau Babi Tengah Marine Park 
 Pulau Babi Hujong Marine Park 
 Pulau Gual Marine Park 
 Pulau Harimau Marine Park 
 Pulau Mensirip Marine Park 
 Pulau Mentigi Marine Park 
 Pulau Sibu Hujong Marine Park 
 Pulau Kukup National/State Park 
Pahang Pulau Jahat Marine Park 
 Pulau Labas Marine Park 
 Pulau Sepoi Marine Park 
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Recommendation for Future Research 
In general, complicated forces, linkages, and interactions may promote or magnify the 
effects of ecological processes occurring within marine habitats. The warming of 
seawater, sea level rise, acidification of aquatic environments, fluxes of fresh water, and 
material transport to sea are examples of hydrodynamics and climate dynamics threats 
to our marine ecosystems. On top of that, pollution, eutrophication, invasion of alien 
species, habitat degradation, and urbanization are other types of threats that have been 
widespread across the world's marine environments, including Malaysia.  
Here, the suggestions for future research are summarized in the list below: 

1. Future research needs to be strategically planned to include many different 
research areas that are lacking, as understanding the current state of our marine 
habitats' resilience may prepare us for the increasing threats of climate change.  

2. Studies on coastal and marine habitat profiles are critical to understand the 
essential ecological processes in our coastal waters. For example, the linkages of 
habitat mosaic and connectivity supports the efficiency of the fundamental 
ecological processes, thus optimizing the marine ecosystem's functioning.  

3. In 2008, the ninth meeting of the Conference of the Parties to the Convention on 
Biological Diversity (COP 9) adopted the following scientific criteria for identifying 
ecologically or biologically significant marine areas in need of protection in open-
ocean waters and deep-sea habitats namely i) Uniqueness or Rarity ii) Special 
importance for life history stages of species; iii) Importance for threatened, 
endangered or declining species and/or habitats; iv) Vulnerability, Fragility, 
Sensitivity, or Slow recovery; v) Biological Productivity; vii) Biological Diversity; 
and  viii) Naturalness. To achieve this, an integrated and advance ecological 
approach is necessary.   

4. Trophic dynamics includes studies on the sources of nutrition for commercial and 
non-commercial fish, feeding ecology, diet composition, and grazing activities are 
important to better understand and evaluate the food web dynamics in our marine 
ecosystems. There is a growth trend in applying biogeochemical markers such as 
fatty acid profiles and stable isotope analysis to study the feeding dynamics of 
marine species in Malaysia.  
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In general, complicated forces, linkages, and interactions may promote or magnify the 
effects of ecological processes occurring within marine habitats. The warming of 
seawater, sea level rise, acidification of aquatic environments, fluxes of fresh water, and 
material transport to sea are examples of hydrodynamics and climate dynamics threats 
to our marine ecosystems. On top of that, pollution, eutrophication, invasion of alien 
species, habitat degradation, and urbanization are other types of threats that have been 
widespread across the world's marine environments, including Malaysia.  
Here, the suggestions for future research are summarized in the list below: 

1. Future research needs to be strategically planned to include many different 
research areas that are lacking, as understanding the current state of our marine 
habitats' resilience may prepare us for the increasing threats of climate change.  

2. Studies on coastal and marine habitat profiles are critical to understand the 
essential ecological processes in our coastal waters. For example, the linkages of 
habitat mosaic and connectivity supports the efficiency of the fundamental 
ecological processes, thus optimizing the marine ecosystem's functioning.  

3. In 2008, the ninth meeting of the Conference of the Parties to the Convention on 
Biological Diversity (COP 9) adopted the following scientific criteria for identifying 
ecologically or biologically significant marine areas in need of protection in open-
ocean waters and deep-sea habitats namely i) Uniqueness or Rarity ii) Special 
importance for life history stages of species; iii) Importance for threatened, 
endangered or declining species and/or habitats; iv) Vulnerability, Fragility, 
Sensitivity, or Slow recovery; v) Biological Productivity; vii) Biological Diversity; 
and  viii) Naturalness. To achieve this, an integrated and advance ecological 
approach is necessary.   

4. Trophic dynamics includes studies on the sources of nutrition for commercial and 
non-commercial fish, feeding ecology, diet composition, and grazing activities are 
important to better understand and evaluate the food web dynamics in our marine 
ecosystems. There is a growth trend in applying biogeochemical markers such as 
fatty acid profiles and stable isotope analysis to study the feeding dynamics of 
marine species in Malaysia.  
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1.0 INTRODUCTION 

 

Malaysia is an archipelago country located in a tropical area with potential marine 
resources and has a total coastline of 4,675 kilometres (2,905 mi), with Peninsular 
Malaysia has 2,068 kilometres (1,285 mi), while East Malaysia has 2,607 kilometres 
(1,620 mi) of coastline. Located near the equator, Malaysia's climate is hot and humid 
throughout the year. The average rainfall is 250 centimetres (98 in) a year, and the 
average temperature is 27 °C (80.6 °F). Malaysia faces two monsoon seasons: the 
Southwest Monsoon from late May to September and the Northeast Monsoon from 
October to March. The Northeast Monsoon brings in more rainfall than the Southwest 
Monsoon, originating in China and the North Pacific. The southwest monsoon originates 
from the deserts of Australia. March and October form transitions between the two 
monsoons. Malaysia is also exposed to the El Niño effect, which reduces rainfall in the 
dry season.  

 

Coastal vegetation, including microalgae, seaweed, seagrasses, and mangroves, is a 
diverse and widespread group of photosynthetic organisms. They can be found in almost 
all marine aquatic environments, from marine to brackish areas. Microalgae, seaweeds, 
seagrass, and mangroves are essential components of coastal marine ecosystems that 
provide valuable ecosystem functions and play a significant role as primary producers, 
providing food, habitat structure, breeding grounds, shelter for many coastal organisms, 
act as water filtration, recycling of nutrients, detrital producer, involved in degradation 
and carbon fixation, buffers shores and retains sediments from the effects of erosive 
processes, such as tides, waves, and storms.  

 

Microalgae are a diverse group of microorganisms comprising eukaryotic 
photoautotrophic protists and prokaryotic cyanobacteria (sometimes called blue-green 
algae). These microbes contribute to half of the global photosynthetic activity and are 
virtually found in euphotic niches. (Anderson, 1996). Moreover, these microalgae form 
the source of the food chain for more than 70% of the world's biomass. Microalgae can 
be cultivated photosynthetically using solar energy and carbon dioxide as a carbon 
source (Garmendia, 2013). Microalgae are classified into more than a dozen influential 
groups, predominantly based on pigment composition, storage profile of products, and 
diversity of ultrastructural features. Various molecular biology techniques have recently 
determined the families of the different algal groups and their relationships to other 
taxonomic groups (Guiry & Guiry, 2021). 

 

Seaweeds (marine macroalgae) are a group of photosynthesizing organisms that 
generally attach to rock or other hard substrata in coastal areas. Seaweeds are found 
between high and low tide and in the sub-tidal region up to a depth where 0.01 % 
photosynthetic light is available. Plant pigments, light, exposure, depth, temperature, 
waves, and shore characteristics combine to create a different environment that 
determines the distribution and variety among seaweeds (Wong, 2007). 
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Seagrasses are rhizomatous clonal angiosperms that live in a marine environment with 
a long evolutionary history and a global distribution (Ooi et al.,2006). They are found in 
various habitats, including estuaries, coastal embayment, tropical reef tops, and deep-
water environments. Yet, they have a surprisingly low taxonomic diversity of ca. 60–70 
species worldwide. Seagrasses are foundation species that can significantly enhance 
marine biodiversity by providing food and habitat for other organisms. Seagrass 
communities include species from all of life’s broad taxonomic groups, from bacteria to 
algae, invertebrates, fish, birds, reptiles, and mammals, often in orders of magnitude 
greater than in adjacent bare habitats. The increased biodiversity of seagrass systems 
generally has a positive influence on essential ecosystem functions through 
improvements in productivity, resilience, and resource use and is likely to maintain the 
most significant number and diversity of ecosystem services. The enhancement and 
preservation of biodiversity guide conservation and restoration efforts in seagrass 
ecosystems (Arshad et al., 2006). 

 

Mangrove plants include shrubs, ferns, trees, and palms that occupy the inter-tidal areas 
between land and sea of tropical and subtropical regions (Clough, 2013; Tomlinson, 
1986). They are restricted to the tidal zone, which is the strip of coast starting from the 
lowest low water level to the highest high-water level (spring tide). In Malaysia, mangrove 
forests comprised 630,000 ha (Azhar and Nik, 2003) where this forest is mainly found in 
Sabah (60%), followed by Sarawak (22%) and Peninsular Malaysia (18%) respectively 
(Omar et al. 2018). Mangrove plants are generally divided into two groups, namely, i) True 
Mangrove Species and ii) Mangrove Associate Species. Valid mangrove species thrive 
mainly in a mangrove environment, do not extend into terrestrial plant communities, and 
are morphologically, physiologically, and reproductively adapted to saline, waterlogged 
and anaerobic conditions. Generally, True Mangrove Species are categorized as 
‘exclusive’ species limited to the mangrove environment. Mangrove Associate Species 
are classified as ‘nonexclusive’ species mainly distributed in a terrestrial or aquatic 
habitat and the mangrove ecosystem. 

 

Biodiversity studies of tropical seaweeds, seagrass, and mangroves are currently gaining 
attention. However, more efforts are needed to understand its status. The effects of 
human activities, such as beach grooming, coastal erosion, and sea-level rise on 
coastal, estuarine and open ocean habitats, will influence these marine plants diversity, 
abundance, and distribution. The previous data on the biodiversity of seaweeds in the 
Straits of Malacca was reported by Phang et al. (2008; 2005) on the marine algae of Pulau 
Jarak, Sembilan Group of Islands, and Pulau Perak. As written in 2006 by Phang et al. 
(2006), the recorded marine algae in Malaysia comprise 381 taxa with 105 taxa from 
Chlorophyta, 186 taxa from Rhodophyta, 73 taxa from Phaeophyta and 17 taxa from 
Cyanophyta. However, based on a preliminary literature search, there are duration gaps 
and a lack of comprehensive data and related information on the status of diversity and 
distribution of marine plants in Peninsular Malaysia, Sabah, and Sarawak. Therefore, we 
need to gather the latest data and related information on Malaysia's diversity and 
distribution of marine plants. Microalgae, seaweed, seagrass, and mangroves are critical 
components of marine biodiversity and play vital roles in ecosystem function, yet many 

4 
 

species are vulnerable to global environmental change and anthropogenic impacts. 
Understanding how such effects have affected marine plants' diversity and distribution 
patterns will facilitate predictions of how aquatic plants will respond to ongoing global 
environmental change and thus inform management and conservation strategies. In this 
context, this study will provide reliable baseline information for monitoring and 
evaluating the impact of rapid coastal development on microalgae, seaweed, seagrass, 
and mangrove diversity and distribution. We hope this study will serve as authentic 
reference material for students, teachers, researchers, and policy planners interested in 
marine bio-resources and their sustainable utilization. 

 

 

2.0 OBJECTIVES 

 

The objectives of this project are: 

(i) To record, document, and analyze marine plant diversity information and data 
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Table 1: List of members for FG5: Marine Plants 

No Name Institution Role 

i. Dr Emienour 
Muzalina Mustafa 

Universiti Malaysia 
Terengganu 

FG5 group leader; contributed to 
the data, analyzed all the data 
and was involved in the report 
writing for marine microalgae, 
seaweed & seagrass, and 
compilation of all information. 

ii. Dr Siti Mariam 
Muhammad Nor 

Universiti Malaysia 
Terengganu 

Contributed to the data, 
analyzed the data, and was 
involved in the report writing for 
mangrove. 

iii. Mr. Daud Awang  Fisheries Research 
Institute, Bintawa, 
Sarawak 

A representative from the 
Department of Fisheries, 
Malaysia 

iv. Mrs. Nuridan Abd 
Han 

Fisheries Research 
Institute, Bintawa, 
Sarawak 

Representative from Department 
of Fisheries, Malaysia 

v. Dr Siti Aishah 
Abdullah 

Universiti Malaysia 
Terengganu 

Contributed to the data & 
pictures 

vi. Prof Emeritus Dr. 
Phang Siew Moi 

University Malaya & 
UCSI University 

Contributed to the data 

vii. Dr. Jillian Ooi Lean 
Sim 

University Malaya Contributed to the data 

viii Mr. Tariq Mubarak 
Husin 

Malaysia Forest 
Research Institute 

Contributed to the data 

ix. Ms. Nur Nadirah 
Mohd Musir 

Universiti Malaysia 
Terengganu 

Research Assistant 

x. Ms. Zarifah Mohd 
Zaifurizan 

Universiti Malaysia 
Terengganu 

Research Assistant 

xi Ms. Nadiatul 
Azimah Mohd 
Razali 

Universiti Malaysia 
Terengganu 

Research Assistant 

 

Duration of works 

1 Aug 2021 to 31 Oct 2022 (15 Months) 
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Scope of works 

The data and related information on species composition, abundance, and distribution 
of marine plants, including microalgae, seaweed, seagrass, and mangrove around 
Malaysia’s coastlines, estuaries, along rivers and open ocean areas of Peninsular 
Malaysia, Sarawak and Sabah were searched via desktop study. 

 

The information was collected from various sources, including online & offline research 
articles, conference proceedings, reference books, monographs, government agency 
reports, thesis, posters, newspapers, etc. The data was analyzed, sorted out, and 
classified into several items, such as the species list at each location, the study area 
coverage, threat, water quality data, etc. All these data on the status of diversity and 
abundance of marine plants in Malaysia were presented and discussed during 
workshops and finally compiled as a reference book or monograph, in addition to one 
geospatial (GIS) map produced. 

 

Flow chart of research work 

 
 

  

 

 
Preliminary Identification of Data Gap Analysis and Related 

Information 
 

 Desktop Study (Literature search) 

 

 Data Analysis, Information & mapping 

 

 Progress report presentation & Workshop 1 & 2  
 

 Final Report Preparation & Submission 

 

 Review and Approval of the Final Report by Project Director & DOF 

 

 Printing and submission of Final Report to DOF 
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4.0 RESULTS & DATA ANALYSIS 

 

4.1 Total publication per year for marine plants 

In total, 430 published articles on Malaysian marine plants, including marine microalgae 
(97 articles), seaweed (121 articles), seagrass (85 articles), and mangroves (127 articles), 
were found via desktop study and analyzed in this project. Generally, the number of 
published articles increased gradually the following time, as shown in Figure 1 (marine 
microalgae), Figure 2 (seaweed), Figure 3 (seagrass) & Figure 4 (mangroves). Generally, 
before the year 2007, not many articles on marine plants could be obtained via desktop 
study. However, since 2010, the number of published articles online has increased 
gradually. 

 

 

Figure 1: Total publication on Malaysian marine microalgae study recorded from the year 
1977 to 2022 
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Figure 2: Total publication on seaweed recorded in Malaysia from the year 1993 to 2022 

 

 

Figure 3: Total publication on seagrass recorded in Malaysia from the year 1993 to 2021 
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Figure 4: Total publication on mangroves recorded in Malaysia from the year 1986 to 
2022 
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chapters in the book (0.4%), research articles in journals (78.8%), monographs (0.6%), 
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4.3 Source of marine plants used for research 

From the published articles analyzed, all the samples of seaweed, seagrass, and 
mangroves used for the research were obtained by sample collection during fieldwork. 
However, for the microalgae, 80% of the marine microalgae used for analysis were 
obtained from the culture collection deposited at research institutions such as 
University Malaya, Universiti Putra Malaysia, Universiti Malaysia Terengganu, Universiti 
Malaysia Sabah, etc. Only 20% of the research was conducted using the microalgae 
collected directly from the field at microalgal habitats (Figure 6). The majority of the 
microalgae collected in-situ from their habitats were used for biodiversity (44.4%), algae 
bloom (38.8%); biochemical compound extraction (38.8%); biofuel (27.7%), and 
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Figure 5: Sources of information on Malaysian marine plants obtained in the study 

 

 

Figure 6: Source of the marine microalgae used for research in Malaysia. 
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4.4 Marine plants research application 

For the marine microalgae that are cultured in the lab and directly obtained during 
fieldwork, the main research application involved is the extraction of the biochemical 
compounds (20.0%) followed by bioremediation and water quality analysis (13.3%), 
abiotic stress (13.3%), growth study (10.0%), microalgae bloom (10.0%) and 7.78% 
biodiversity study as shown in Figure 7.  

 

The same trend as marine microalgae, the dominant research topic on seaweed 
conducted in Malaysia is biochemicals composition extraction (51.0%), followed by 
biodiversity (14.6%), seaweed cultivation (6.3%), biotechnology (5.2%), production of 
seaweed-based products (4.2%), abiotic stress (3.1%), morphology description (3.1%), 
policy (3.1%) and others (9.4%) as shown in Figure 8. For this project, the majority of the 
seaweed diversity and distribution data were obtained from the biodiversity study. 

 

For the seagrass, the dominant research topic on seaweed conducted in Malaysia is 
biotic relationship (40.0%), followed by ecology (21.2%), biodiversity (11.8%), remote 
sensing (8.3%), abiotic stress (4.7%), biochemicals composition extraction (2.4%), 
bioindicator and water quality (2.4%), and others (9.2%) as shown in Figure 9.  

 

In this study, we found different mangrove research applications throughout Malaysian 
states. (Figure 10). There were 12 categories of research applications recorded. 
Biodiversity and taxonomy studies were the most explored by Malaysian mangrove 
researchers, representing 61.4 % of the total research application. This was followed by 
an investigation of the mangrove forest community structure study (46.6%), carbon stock 
evaluation (34.3%), mangrove restoration (8.6%), coastal erosion (5.6%), and 
microplastic study (4.3%). The rest of the study was less than 2% each for mangrove 
mapping, climate change impact, heavy metal, ecological research, and social and 
economic analysis. 

 

 

 

 

 

 

 

 

 

 

12 
 

 

 
Figure 7: Types of marine microalgae research application conducted in Malaysia. 

 

 

 
Figure 8: The seaweed research application conducted in Malaysia. 
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4.4 Marine plants research application 

For the marine microalgae that are cultured in the lab and directly obtained during 
fieldwork, the main research application involved is the extraction of the biochemical 
compounds (20.0%) followed by bioremediation and water quality analysis (13.3%), 
abiotic stress (13.3%), growth study (10.0%), microalgae bloom (10.0%) and 7.78% 
biodiversity study as shown in Figure 7.  

 

The same trend as marine microalgae, the dominant research topic on seaweed 
conducted in Malaysia is biochemicals composition extraction (51.0%), followed by 
biodiversity (14.6%), seaweed cultivation (6.3%), biotechnology (5.2%), production of 
seaweed-based products (4.2%), abiotic stress (3.1%), morphology description (3.1%), 
policy (3.1%) and others (9.4%) as shown in Figure 8. For this project, the majority of the 
seaweed diversity and distribution data were obtained from the biodiversity study. 

 

For the seagrass, the dominant research topic on seaweed conducted in Malaysia is 
biotic relationship (40.0%), followed by ecology (21.2%), biodiversity (11.8%), remote 
sensing (8.3%), abiotic stress (4.7%), biochemicals composition extraction (2.4%), 
bioindicator and water quality (2.4%), and others (9.2%) as shown in Figure 9.  

 

In this study, we found different mangrove research applications throughout Malaysian 
states. (Figure 10). There were 12 categories of research applications recorded. 
Biodiversity and taxonomy studies were the most explored by Malaysian mangrove 
researchers, representing 61.4 % of the total research application. This was followed by 
an investigation of the mangrove forest community structure study (46.6%), carbon stock 
evaluation (34.3%), mangrove restoration (8.6%), coastal erosion (5.6%), and 
microplastic study (4.3%). The rest of the study was less than 2% each for mangrove 
mapping, climate change impact, heavy metal, ecological research, and social and 
economic analysis. 
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Figure 7: Types of marine microalgae research application conducted in Malaysia. 

 

 

 
Figure 8: The seaweed research application conducted in Malaysia. 
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Figure 9: Types of seagrass research application conducted in Malaysia 

 

 

Figure 10: The mangrove research application conducted in Malaysia 
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4.5. Marine plant species diversity and distribution in Malaysia found in this  

              desktop study 

 

4.5.1 Marine microalgae species composition and distribution in Malaysia  

               recorded from 1977 to 2022 

Marine waters in Peninsular Malaysia, Sabah, and Sarawak are rich in marine microalgae 
resources. Figure 11 shows the number of published articles and the number of marine 
microalgae habitats recorded for each state in Malaysia. We found that; studies 
conducted in the Selangor area were the highest due to many universities and 
government agencies being situated in Selangor. The majority of the studies conducted 
here; were using marine microalgae that were kept as culture collection in these 
universities and research institutions. However, for the research conducted in the 
microalgae habitats, it depends on the purpose and importance of the study area. For 
example, Terengganu has the highest number of marine microalgae habitats investigated 
due to a scientific expedition, The East Coast Peninsular Malaysia Expedition I 2005; had 
been carried out at Universiti Malaysia Terengganu in 2005 to assess the diversity of 
seaweed, seagrass and marine microalgae in coastal area of Terengganu (Gan et al., 
2008). In Sabah, many research articles have been published from this area, due to the 
harmful algae bloom incidents that usually occurred and recorded in Malaysia since 
1976.  

 

 
Figure 11: The number of published articles and marine microalgae habitats recorded in 
Malaysia from 1977- 2022. 
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Based on this study, 223 taxa of marine microalgae were recorded, comprising 
Bacillariophyta (116 taxa, 32 family), Chlorophyta (5 families, 9 taxa), Cyanophyta (2 
families, 3 taxa), Ciliophora (2 family, 2 taxa), Euglenozoa (1 family, 1 taxa), Haptophyta 
(2 family, 4 taxa), Miozoa (19 family, 76 taxa) and Ochorophyta (2 families, 6 taxa). Figure 
12 shows selected marine and brackish microalgae usually found in Malaysian marine 
waters and Table 2 summarizes the marine microalgae species diversity and distribution 
reported in the coastal waters of Malaysia from 1977 to 2022. The maps of marine 
microalgae distribution in Peninsular Malaysia, Sabah, and Sarawak are shown in Figure 
13.  

 

In general, based on data recorded from this desktop study (Table 2), the top five 
microalgae habitats investigated containing the highest microalgae taxa are Kampung 
Tedung Pantai, Merlimau, Melaka (76 taxa), followed by Pulau Aman, Penang (49 taxa), 
Tanjung Pelepas, Gelang Patah, Johor (45 taxa), Kuala Sibuti, Miri, Sarawak (39 taxa) and 
Merbuk River estuary (37 taxa). 

 

 

 

16 
 

 

a. Coelastrum sp.  g. Phacus sp. 
b. Rhizosolenia sp. h. Scenedesmus sp. 
c. Pleurosigma sp. i. Pandorina sp. 
d. Dictyosperium sp. j. Coscinodiscus sp. 
e. Navicula sp. k. Ceratium sp. 
f. Peridinium sp. l. Ulotrix sp. 

 

Figure 12: Marine and brackish microalgae species found in Malaysian waters 
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4.5.2 Seaweed species composition and distribution in Malaysia found in this  

               desktop study 

 

Based on this desktop study, 416 taxa of seaweed were recorded, comprising 
Chlorophyta (17 families, 117 taxa); Rhodophyta (33 families, 184 taxa), and Ochrophyta 
(10 families, 112 taxa). Table 3 recorded the lists of seaweed species composition and 
their habitats reported in the coastal area of Malaysia from 1993 to 2022. We found that; 
different seaweed habitats were investigated in the Sabah area, and it was the highest 
(22%), followed by Kedah (21%), Terengganu (20%), Johor (14%), Sarawak (8%), Pahang 
(7%) and other areas (8%). Sabah has the highest number of seaweed habitats 
investigated and publications recorded (Figure 14) due to the abundance of islands 
found in the Sabah area. Terengganu, Kedah and Johor also have a high number of 
seaweed habitats investigated due to the several scientific expeditions, that have been 
carried out by universities to assess the diversity of seaweed, in the coastal area of 
Terengganu (Gan et al., 2008), Langkawi, Kedah (Phang et al, 2005) and groups of islands 
in Johor (Amri, et al,2005).  

 

 
Figure 14: The number of published articles and seaweed habitats recorded in Malaysia 
from 1993 to 2022. 

 

In general, based on data recorded from this desktop study (Table 3), the top ten 
seaweed habitats investigated containing the highest seaweed taxa are Pulau Langkawi, 
Kedah (82 taxa), Pulau Mantanani, Kota Belud, Sabah (65 taxa), Similajau National Park, 
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Sarawak (55 taxa), Pulau Sibu, Johor (52 taxa), Pulau Tioman, Pahang (48 taxa), Pulau 
Merabong, Johor (47 taxa), Blue Lagoon, Port Dickson, Negeri Sembilan (47 taxa), Pulau 
Redang, Terengganu (39 taxa), Tanjung Lompat, Johor (38 taxa) and Pasir Lanun, Johor 
(36 taxa). 

 

Figure 15 shows selected seaweed usually found in Malaysian marine waters. Many of 
these seaweeds are located in the open ocean, estuarine and intertidal areas along the 
coastline of Malaysia. They are usually grown on a sandy, mud-sandy, muddy substrate 
or coral rubble. The maps of seaweed distribution in Peninsular Malaysia, Sabah, and 
Sarawak are shown in Figure 16.  

a. 

 

b. 

 

c. 

 
d. 

 

e. 

 

f. 

 
g. 

 

h. 

 

i. 

 
a. Ulva lactuca.  f. Lobophora variegata 
b. Halimeda macroloba. g. Kappaphycus sp 
c. Caulerpa lentilifera. h. Gelidiella acerosa 
d. Dictyota sp. i. Amphiroa sp. 
e.  Padina sp.  

 

Figure 15: The seaweed is usually found in Malaysian waters. 
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Sarawak (55 taxa), Pulau Sibu, Johor (52 taxa), Pulau Tioman, Pahang (48 taxa), Pulau 
Merabong, Johor (47 taxa), Blue Lagoon, Port Dickson, Negeri Sembilan (47 taxa), Pulau 
Redang, Terengganu (39 taxa), Tanjung Lompat, Johor (38 taxa) and Pasir Lanun, Johor 
(36 taxa). 

 

Figure 15 shows selected seaweed usually found in Malaysian marine waters. Many of 
these seaweeds are located in the open ocean, estuarine and intertidal areas along the 
coastline of Malaysia. They are usually grown on a sandy, mud-sandy, muddy substrate 
or coral rubble. The maps of seaweed distribution in Peninsular Malaysia, Sabah, and 
Sarawak are shown in Figure 16.  
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a. Ulva lactuca.  f. Lobophora variegata 
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Figure 15: The seaweed is usually found in Malaysian waters. 
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4.5.3 Seagrass species composition and distribution in Malaysia found in this  

               desktop study 

 

This study recorded seventeen (17) taxa of seagrass from three (3) families. Figure 17 
shows the number of seagrass habitats and the number of publications recorded at 
those locations from 1993 to 2021. Different habitats of seagrass have been recorded in 
the Johor area, and it was the highest (37.2%), followed by Sabah (24.4%), Terengganu 
(19.2%), Sarawak (9.0%), Negeri Sembilan (2.6%), Pulau Pinang (2.6%), Kedah (1.3%), 
Melaka (1.3%), Pahang (1.3%) and Kelantan (1.3%). No data on seagrass were recorded 
for Perlis, Perak, and Selangor. Johor has the highest number of seagrass habitats 
investigated due to the increased interest in research related to dugong conservation 
issues that occurred in the Johor coastal area.  

 

Table 4 summarizes the seagrass species composition and distribution reported in the 
coastal area of Malaysia from 1993 to 2021. Many of these seagrasses are found in the 
estuarine and intertidal areas, especially in the southern part of Peninsular Malaysia. 
However, we had difficulties finding information on the total coverage area of seagrass 
from all the articles that we had read. From this study, we found that Tanjung Andang 
shoal, Johor and Teluk Sepinong, Sandakan, Sabah, have the highest diversity of 
seagrass recorded in Malaysia comprising Enhalus acoroides, Cymodocea rotundata, 
Cymodocea serrulata, Halodule pinifolia, Halodule uninervis, Halophila beccarii, 
Halophila decipiens, Halophila major, Halophila minor, Halophila ovalis, Halophila 
ovata, Halophila spinulosa, Syringodium isoetifolium, Ruppia maritima, Thalassia 
hemprichii, Thalassodendron ciliatum (16 taxa). Out of 17 taxa recorded, Zostera 
japonica only can be found in Merambong shoal, Sungai Pulai, Johor. Table 5 shows the 
status of seagrass that has been found in Malaysian waters based on the IUCN Redlist. 
Figure 18 shows selected dominant seagrass usually found in Malaysian marine waters, 
and Figure 19 displays the maps of seagrass distribution in Peninsular Malaysia, Sabah, 
and Sarawak.  
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4.5.3 Seagrass species composition and distribution in Malaysia found in this  

               desktop study 

 

This study recorded seventeen (17) taxa of seagrass from three (3) families. Figure 17 
shows the number of seagrass habitats and the number of publications recorded at 
those locations from 1993 to 2021. Different habitats of seagrass have been recorded in 
the Johor area, and it was the highest (37.2%), followed by Sabah (24.4%), Terengganu 
(19.2%), Sarawak (9.0%), Negeri Sembilan (2.6%), Pulau Pinang (2.6%), Kedah (1.3%), 
Melaka (1.3%), Pahang (1.3%) and Kelantan (1.3%). No data on seagrass were recorded 
for Perlis, Perak, and Selangor. Johor has the highest number of seagrass habitats 
investigated due to the increased interest in research related to dugong conservation 
issues that occurred in the Johor coastal area.  

 

Table 4 summarizes the seagrass species composition and distribution reported in the 
coastal area of Malaysia from 1993 to 2021. Many of these seagrasses are found in the 
estuarine and intertidal areas, especially in the southern part of Peninsular Malaysia. 
However, we had difficulties finding information on the total coverage area of seagrass 
from all the articles that we had read. From this study, we found that Tanjung Andang 
shoal, Johor and Teluk Sepinong, Sandakan, Sabah, have the highest diversity of 
seagrass recorded in Malaysia comprising Enhalus acoroides, Cymodocea rotundata, 
Cymodocea serrulata, Halodule pinifolia, Halodule uninervis, Halophila beccarii, 
Halophila decipiens, Halophila major, Halophila minor, Halophila ovalis, Halophila 
ovata, Halophila spinulosa, Syringodium isoetifolium, Ruppia maritima, Thalassia 
hemprichii, Thalassodendron ciliatum (16 taxa). Out of 17 taxa recorded, Zostera 
japonica only can be found in Merambong shoal, Sungai Pulai, Johor. Table 5 shows the 
status of seagrass that has been found in Malaysian waters based on the IUCN Redlist. 
Figure 18 shows selected dominant seagrass usually found in Malaysian marine waters, 
and Figure 19 displays the maps of seagrass distribution in Peninsular Malaysia, Sabah, 
and Sarawak.  
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Figure 17: The number of published articles and seagrass habitats recorded in Malaysia 
from 1993 to 2021. 

 

Table 5 : The status of seagrass that have been found in Malaysian waters based on the 
IUCN Redlist 

Category Seagrass Taxa Status 

Least Concern Cymodocea rotundata Stable 

Least Concern Cymodocea serrulata Stable 

Least Concern Halodule pinifolia Decreasing 

Least Concern Halodule uninervis Stable 

Least Concern Syringodium isoetifolium Stable 

Least Concern Enhalus acoroides Decreasing 

Least Concern Halophila beccarii Decreasing 

Least Concern Halophila decipiens Stable 

Least Concern Halophila minor Unknown 

Least Concern Halophila ovalis Stable 

Least Concern Halophila ovata Stable 

Least Concern Halophila spinulosa Stable 

Least Concern Ruppia maritima Stable 

Least Concern Thalassia hemprichii Stable 
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Figure 18: The dominant seagrass is usually found in Malaysian waters. 
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4.5.4 Mangrove species composition and distribution in Malaysia found in this  

               desktop study 

 

(i) Mangrove distribution in Malaysia 

In Malaysia, Sabah holds the largest area of mangroves as represented by 62% followed 
by Sarawak (22%) and Peninsular Malaysia (18%) (Table 6). In Peninsular Malaysia, the 
largest extent of mangrove area was recorded in Perak with 44,990 ha, Selangor 20,853 
ha and Johor 26,818 ha (Table 7). However, the mangrove area is dramatically declining 
over 17 years (as in 2017). Sarawak has shown the most reduced mangrove area with 
38%, followed by Sabah 35% and Peninsular Malaysia 27%. 

 

Table 6: Malaysia's mangrove forest coverage (Omar & Misman, 2020) 

Region Mangroves 1990 
(ha) 

Mangroves 2000 
(ha) 

Mangroves 2017 
(ha) 

Peninsular 
Malaysia  116,746 114,353 110,953 

Sabah 385,630 382,448 378,195 

Sarawak 147,936 145,263 139,890 

Total 650,311 642,063 629,038 

 

Table 7: Extents of mangroves in Malaysia for 2017 (Omar & Misman, 2020) 

Region Mangroves Area (ha) 

Perlis 

Kedah 

Penang 

Perak 

Selangor 

Negeri Sembilan 

Melaka 

Johor 

Pahang 

Terengganu 

Kelantan 

49 

7,725 

1,967 

44,990 

20,853 

1,557 

1,241 

26,818 

3,759 

1,571 

422 
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(ii) Location according to state for mangrove research conducted 

Research on Malaysian mangroves was widely conducted throughout the Malaysian 
country. This includes various topics of research and aims at different purposes. 
However, most of the studies were found on the west coast of Peninsular Malaysia (52%) 
than on the East coast of Peninsular Malaysia (36%). Sabah and Sarawak recorded a 
minor study with 12% of the total studies (Figure 20). Selangor represents the highest 
study on the west coast of Peninsular Malaysia, with 27 studies conducted, followed by 
Perak (24) and Kedah (11). On the east coast of Peninsular Malaysia, Terengganu was the 
most studied, with 23 studies, followed by Johor (11) and Kelantan (10) (Figure 21).  

 

 
Figure 20: Mangrove research location across the Malaysian State 

 

 

Figure 21: Location of mangrove study in the Malaysian state 
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(iii) Location of mangrove collected 

In this study, we have found that most of the study reports were reported from West 
Coast of Peninsular Malaysia rather than the east coast of Peninsular Malaysia. Sabah 
and Sarawak represented the minor study reported (Figure 22). 

 
Figure 22: Distribution of mangrove study in Malaysia 

 

(iv) Types of mangrove forest habitats 

In Malaysia, mangroves are primarily found in estuaries or the lower stream. The early 
classification of mangrove forest type in Malaysia was referred to by Watson (1928) as 
the classification based on the inundation class. However, from this study new category 
for mangrove forest type has been established and used to describe mangrove forest 
settings in Malaysian mangroves (Figure 23, Figure 24 & Table 8). The latest classification 
is according to the geomorphological setting where mangroves can be classified as 
follows: 

 

i. Lagoon : mangrove that is located in semi-enclosed water body that is 
separated from the sea by a barrier i.e sand bar 

ii. Coastal : mangroves that is located along the coastline fronting directly to the 
sea 

iii
. 

Estuarine : mangrove that is located at the river mouth where the tides meet the 
river 

iv
. 

Riverine : mangrove that is located along the riverbank restricted to the 
brackish water 
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v. Delta : mangrove that is located at a mouth of a river that contain large 
amount of sediment deposit 

vi
. 

Island : mangroves that is located at the island that comprise of sandy 
beaches and rocky shores 

 

From this study, most of the mangrove was carried out in riverine, represented by 25%, 
followed by delta and lagoon, setting 18.6% of each. Meanwhile, island, coastal and 
estuarine were recorded for 16%, 13%, and 8%, respectively. The list of mangrove forest-
type settings is shown in Table 8. 

 

(v) List of Mangrove species inventory 

In this study, we managed to document 199 mangrove species' belongings to 58 families. 
From the list, 40 species are the exclusive mangrove species, 150 non-exclusive 
mangrove species, four associate and five hybrid mangrove species were recorded 
according to the location of each state (Table 9). The dominant mangrove species found 
during this study is referred to in Figure 25. 

 

 
Figure 23: Mangrove study according to the mangrove forest habitat 
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v. 

 

w. 

 

x. 

 
y. 

 

z. 

 

aa. 

 
   

a. Rhizophora apiculata b. Rhizophora mucronata c. Rhizophora stylosa 

d. Bruguiera gymnorhiza e. Bruguiera cylindrica f. Bruguiera sexangula 

g. Bruguiera hainesii h. Bruguiera parviflora i. Kandelia candel 

j. Avicennia alba k. Avicennia marina l. Avicennia officinalis 

m. Lumnitzera littorea n. Lumnitzera racemosa o. Aegiceras corniculatum 

p. Aegiceras floridum q. Acrostichum aureum r. Acrostichum speciosum 

s. Sonneratia alba t. Sonneratia caseolaris u. Sonneratia ovata 

v. Xylocarpus granatum w. Xylocarpus 
moluccensis 

x. Xylocarpus rumphii 

y. Ceriops zippeliana z. Ceriops tagal aa. Heritiera littoralis 

 

Figure 25: The dominant mangrove species found during this study.  
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(vi) IUCN Redlist 

In terms of mangrove conservation status species, there are four mangrove species 
listed under Critically Endangered (CR), four species endangered (EN), three species of 
vulnerable (VU), and five near threatened (NT) (Figure 26). The summary of mangrove 
species under the IUCN Redlist can be found in Table 10 & Table 11. 

 
Figure 26: Mangrove IUCN Status 

 

Table 10: Mangrove conservation status 

IUCN Red List Category Number of species 

Not Evaluated NE 121 

Data Deficient DD 1 

Least Concern LC 68 

Near Threatened NT 5 

Vulnerable VU 3 

Endangered EN 4 

Critically Endangered CR 4 
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In terms of mangrove conservation status species, there are four mangrove species 
listed under Critically Endangered (CR), four species endangered (EN), three species of 
vulnerable (VU), and five near threatened (NT) (Figure 26). The summary of mangrove 
species under the IUCN Redlist can be found in Table 10 & Table 11. 

 
Figure 26: Mangrove IUCN Status 

 

Table 10: Mangrove conservation status 

IUCN Red List Category Number of species 

Not Evaluated NE 121 

Data Deficient DD 1 

Least Concern LC 68 

Near Threatened NT 5 

Vulnerable VU 3 

Endangered EN 4 

Critically Endangered CR 4 

 Total 206 
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4.6 Threats faced by marine plants in Malaysia 

Based on this desktop study, we found that very few articles have discussed the issues 
related to the threats faced by marine plants especially for seaweed and seagrass in the 
Malaysian marine waters area. Table 12 summarizes the essential biotic and abiotic 
stresses that limit the distribution and abundance of marine plants reported in Malaysia. 

 

Table 12: Important stresses which limit the distribution and abundance of marine plants 

Stress Vulnerability 
Salinity change • Mechanical and biological disturbance. Increased respiratory load 

and decreased productivity. 
 

Temperature change • Change in reproduction patterns and growth. 
 

Wave-action • Sediment-movement 
 
• Blow-outs (depressions) 
 

Anaerobiosis • Epiphytes 
 
• Anoxic water 
 

Nutrient limitation • Lack of trace elements 
 
• Lack of Nitrogen and Phosphate 
 

Epiphytes • Smothering, shading, anoxia 
 
• Decreased productivity 
 

Light / shade • Lower productivity 
 
• Shading by epiphytes 
 

Infection • Die-back or decreased fitness 
 

Herbivory • Removal of critical parts 
 

Physical damage • Propeller damage to leaves and uprooting 
 
• Seaweed and seagrass harvesting 
 

Climate change • Changes in seasonal variation and abiotic stress influence the 
marine plant’s growth 
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4.6.1 Threats faced by marine microalgae in Malaysia 

(a) Environmental stress can reduce the growth and diversity of microalgae 

Stress conditions such as nutrient limitation, high irradiance, high sea surface 
temperature, and chemical contamination can reduce the photosynthetic pigments 
such as chlorophyll a, carotenoids, and phycobiliprotein production in marine 
microalgae (Chu, 2002). 

 

(b) Water discoloration due to harmful algal blooms (HABs) 

The exact mechanism that triggers the bloom of dinoflagellates leading to the red tide 
phenomenon and the production of toxins in shellfish is unknown. However, it is believed 
that disturbance in ecological balance in the sea due to dumping materials, dredging, 
blasting of sea-bed, and construction or natural substrata disturbance may trigger such 
phenomenon. In recent years much construction work, blasting of the coastal sea bed 
for collection of corals, reclamation, and exploration for oil and gas have been carried 
out in the sea along the West Coast of Sabah. 

 

It must also be noted that shellfish may even become poisonous long before the bloom 
of dinoflagellates becomes sufficiently high to produce red patches in the sea. Therefore, 
it is necessary to test shellfish for toxicity at regular intervals. Diagnosing and preventing 
red tide-associated diseases require physicians, public health authorities, and the 
Fisheries Department's awareness of the problem. 

 

As Anton (2008) reported, the dinoflagellate blooms can recur in the exact location for 
consecutive years, and more detailed studies are required to understand these events' 
dynamics and causal factors. Such information will be needed to sustain fishery 
resources and mitigate future blooms.  

 

(d) Shellfish contamination 

Few cases of suspected food poisoning due to the consumption of clams have been 
reported since 1976, such as coastal villagers from Kampong Maruntum; a coastal 
district of Sipitang; Pulau Mantanani, Kota Belud, and other areas in Sabah as reported 
by Roy (1977). These unfortunate phenomena triggering the bloom of dinoflagellates 
have posed a real public health hazard and an economic problem for the fishermen and 
the fishing industry. Therefore, the Fisheries and Medical Departments have to organize 
and implement a monitoring system to determine the shellfish's toxin content and 
prevent consumption of shellfish whenever toxin content appears higher than the safe 
level; levels above eight prg per 100 g of shellfish meat are considered unsafe. 
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dynamics and causal factors. Such information will be needed to sustain fishery 
resources and mitigate future blooms.  

 

(d) Shellfish contamination 

Few cases of suspected food poisoning due to the consumption of clams have been 
reported since 1976, such as coastal villagers from Kampong Maruntum; a coastal 
district of Sipitang; Pulau Mantanani, Kota Belud, and other areas in Sabah as reported 
by Roy (1977). These unfortunate phenomena triggering the bloom of dinoflagellates 
have posed a real public health hazard and an economic problem for the fishermen and 
the fishing industry. Therefore, the Fisheries and Medical Departments have to organize 
and implement a monitoring system to determine the shellfish's toxin content and 
prevent consumption of shellfish whenever toxin content appears higher than the safe 
level; levels above eight prg per 100 g of shellfish meat are considered unsafe. 
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4.6.2 Threats faced by seaweed in Malaysia 

(a) Seasonal diseases 

In Malaysia, seaweed diseases is generally focused on those affecting Eucheuma sp and 
Kappaphycus sp, particularly the ‘ice-ice’ disease phenomenon. Largo et al., 1995, 
reported that the main environmental conditions that influenced the outbreak are low 
salinity and low light intensity. The ‘ice-ice’ disease affects not only growth bur also its 
appearance and, possibly, carrageenan product quality. 

 

(b) Market price fluctuation 

As reported by (Wamucii, 2023), the export and import price of seaweed in Malaysia over 
the last five years has been quite varied. The total values in export for seaweed in 
Malaysia were USD1784 (2016), USD 2917 (2017), USD 2562 (2018) and USD 4008 (2019). 
Mohd Mahmud and Nitty, 2020) reported that, the uncertainty in the price of dried 
seaweed marked by “price boom”. It is a situation where a rapid increase in price in 
several cycles and followed by a crash. Usually, this happens when the market is flooded 
with money from China. The impact of the risk is also felt by customers as they now will 
have to compete with a higher price, but with little capital. This phenomenon usually will 
be followed by a seaweed market crash.  

 

(c) Seaweed diversity is low relative to other areas. There are many areas in the habitats 
that have been poorly investigated.  

 

(d) Turbid waters and extremely poor visibility due to sedimentation 

Turbidity are the most visible indicators of water quality. These suspended particles can 
come from soil erosion, runoff, discharges, stirred bottom sediments or algal blooms. 
Clear water is usually considered an indicator of healthy water and excessive suspended 
sediment can impair water quality for aquatic and human life. Turbidity can also inhibit 
photosynthesis by blocking sunlight. Halted or reduced photosynthesis means a 
decrease in plant survival and decreased dissolved oxygen output. The higher the 
turbidity levels, the less light that can reach the lower levels of water. This reduces plant 
productivity at the bottom of an ocean, Without the needed sunlight, seaweed and 
seagrasses below the water’s surface will not be able to continue photosynthesis and 
may die. 

 

(e) Degraded coral reef and rocky shore 

Seaweed is usually grown well in the coral reef ecosystems. However, the coral reef 
ecosystems have undergone phase shifts to alternate, degraded assemblages because 
of the combined human activities of unsustainable overfishing, intensive tourism, 
urbanization, sedimentation, declining water quality, pollution and primarily from the 
direct and indirect impacts of climate change. Most coral ecologists confirm that coral 
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reef degradation has increased dramatically during the last three decades due to 
enhanced anthropogenic disturbances and their interaction with natural stressors (El-
Naggar, 2019).  

 

(f) Low seaweed density around the islands is the relatively sizeable tidal amplitude, 
seasonal variation, and difference in habitats, in addition to the vulnerability to grazing, 
especially by a sea urchin. 

 

(g) The low spring tides create an extremely harsh environment for plants due to 
desiccation and intense solar radiation. 

 

(h) For seaweed cultivation in Sabah, stocking density, culture period, and water depth 
affect the growth rate, carrageenan content, and molecular weight of Kappaphycus 
striatumol (Hurtado et al., 2008). For Kappaphycus sp, crops decline in some regions due 
to sourcing of seedlings from single, selected genetic stocks considered to have initially 
higher yield potential but which resulted in strain fatigue or loss of vigor. Other reasons 
for reducing the seaweed cultivation industry in Sabah are price fluctuation, the 
unrecognized dried seaweed market, and security issues. 

 

 

4.6.3 Threats faced by seagrass in Malaysia 

(a) Low abundance & diversity 

The limited intertidal distribution of seagrass could be affected by other environmental 
factors, i.e., substratum, current movement, or other factors (Abu Hena, 2001). 

 

The changes in seagrass depth distribution may change the result of water quality due to 
runoff impacts (Muta Hara, 2003) 

 

The variations in seagrass biomass depended on the species type and their 
environmental conditions, such as water quality and circulation, sediment status, and 
nutrient content. Sediment depth & water depth are also- essential factors in controlling 
seagrass biomass (Abu Hena, 2004) 

 

(b) High water contamination 

Water quality has a significant impact on seagrass. Changes in water quality, such as 
increased nutrient concentrations, suspended solids, and heavy metals, can negatively 
affect seagrass abundance, growth and health. Nutrient pollution, can lead to seagrass 
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decline over time. Seagrasses play a crucial role in filtering nutrients and particles from 
the water column, helping to maintain water quality (Shaikah, 2009; Bjock, et al, 2008). 

 

(c) Land reclamation 

Coastal reclamation has been identified as a major contributor to seagrass habitat loss, 
leading to physical damage, excessive sedimentation, and increased turbidity (Adharini 
et al., 2022; Duarte, 2002; Japar Sidik et al., 2016; Nadiarti et al., 2012;Unsworth et al., 
2018) 

 

(d) Coral reef destruction 

Environmental stressors such as eutrophication, over-fishing, sedimentation and 
physical damage from boating activities have reduced the resilience of the world's 
tropical coral reef and seagrass ecosystems (Orth et al., 2006; Hoegh-Guldberg et al., 
2007; Hughes et al., 2017). Because seagrass meadows in tropical bays and lagoons are 
largely dependent on the sheltered conditions within the shadow of fringing coral reefs, 
it logically follows that declines in coral reefs will be matched by a decline in seagrass 
meadows, as was shown in modelling studies (Saunders et al., 2014; Keyzer et al., 2020). 

 

(e) Sediment burial 

Seagrasses in shallow coastal waters are subjected to various stresses, such as burial. 
Clonal organisms may respond to burial in very different ways depending on how firmly 
integrated they are through horizontal rhizomes. Sediment burial strongly affected 
seagrass' survival, biomass, and shoot density. Despite the range in species size, 8 cm 
is a critical burial depth to which these seagrasses respond either by losing shoots and 
reducing biomass or both (Ooi, 2011). 
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4.6.4 Threats faced by mangroves in Malaysia 

This study reported 7 types of mangrove threats (Figure 27). The most significant threats 
were recorded for coastal development in mangrove forests, as represented by 14 cases, 
followed by aquaculture practices and overharvesting with 13 and 11 cases respectively.  
The rest of the threats are less than 10 cases, for example, natural phenomena, pollution, 
coastal development and ecological disturbance. The detail of each case i.e 
classification of threats with the location reported from the study were elaborated in 
Table 13. 

 

 
Figure 27: Mangrove threats in Malaysia 
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5.0 GAP ANALYSIS 

5.1 Information Gaps and Needs for Future Research 

Table 14 summarizes the information gaps found in this desktop study. 

No Issues Information gaps 

1. A limited number of 
publications were obtained via 
desktop study before the year 
2000 

Before 2000, most data were published as hardcopy 
books and conference proceedings.  

2. Marine plants research 
application in biodiversity study 

Less than 10% of the total publications are focused 
on biodiversity studies in microalgae, seaweed, and 
seagrass, except for the mangroves. Most of the 
biodiversity study was conducted before 1990, and 
many research grants were provided to the 
researcher to complete the marine plant survey. 
Therefore, starting from the year 2001, the actual 
status of the marine plant diversity at the current 
time is unknown. 

3. Source of marine microalgae 
used for research 

The majority (80%) of the microalgae samples used 
for the research were obtained from the university 
algae culture collection, and only 20% were 
collected from the field collection. Therefore, the 
status of the microalgae diversity in their original 
habitats is unknown. 

4. Location of marine plants 
collected and investigated 

Most of the area surveys for marine microalgae were 
focused on the Sabah coastal area due to the HABs 
problems but not in another location in Malaysia. 

 

For the seaweed and seagrass, the research location 
was focused on the area that has high seaweed and 
seagrass biodiversity from published papers but not 
in another coastal region, especially in the fishing 
prohibited areas that are used as a nursery ground for 
juvenile fishes or marine parks  

 

Limited mangrove biodiversity data from Sabah and 
Sarawak due to the permit requirement to access the 
sources 

5. Data on species abundance For microalgae, there is a lack of data reported on the 
cell density of the microalgae in their habitats. The 
same trend was observed for the seaweed and 
seagrass species abundance. 
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No Issues Information gaps 

6. Data on coverage area A lack of data on coverage area was reported for the 
seaweed and seagrass 

7. Data on water quality A lack of data on the status of water quality in 
seaweed and seagrass habitats was reported in the 
published articles.  

8. Marine plants research 
application in climate change 
issues 

Marine plants including seaweed, seagrass and 
mangrove studies for climate change mitigation are 
still lacking and need more attention and further 
study need to be carried out effectively. 

9. Sources of mangrove use in 
research  

This study only managed to document the data from 
the fieldwork survey. Limited research has deposited 
the voucher specimen to the herbarium for future 
reference 

10. Mangrove mapping study The mangrove mapping study is an urgent study to get 
the current status of the remaining Malaysian 
mangrove area - due to the accelerating 
development of the coast, which is causing 
mangrove destruction 

11. List of mangrove species 
inventory 

Limited data for mangrove hybrid throughout 
Malaysian mangrove forest  

12. Dominant mangrove species Limited data on mangrove community structure to 
determine the dominant mangrove species. This 
study is urgent to identify the dominant species of the 
area before more mangrove destruction for coastal 
development  

13. Mangrove forest type/habitat Lacking data for island mangrove, more study is 
needed to fill this research gap 

14. Mangrove threats A more comprehensive study on mangrove mapping 
is needed to ensure the main destruction of 
mangroves, whether due to land use changes/land 
conversion or aquaculture. 
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6.0 DISCUSSION & SUGGESTIONS 

 

6.1 Identification of Potential Areas to be protected for MPAs with the creation of 
marine ecological corridors. 

 

Based on the microalgae, seaweed, seagrass and mangrove biodiversity data analyzed 
from this study, here we are providing information on the linkages of the marine plants 
(microalgae, seaweed, seagrass and mangrove) ecosystem as a service provider to the 
local coastal inhabitants and other users. These habitats were chosen as suggested, and 
existing MPA areas were based on the highest diversity of marine plants recorded in the 
area (Table 15) and the map of the suggested MPAs is shown in Figure 28. 

 

Importance and roles of marine plants 

Seaweed, seagrass beds, and mangroves forest serve as feeding, breeding, and nursery 
grounds for various marine organisms, especially fishery species of commercial 
importance. Seaweed, seagrass beds, and coral reefs supply more than one-fifth of the 
fish caught in East Asia (McManus 1988). Invertebrates associated with seaweed, 
seagrass beds, and mangroves include shrimps, cucumbers, sea urchins, crabs, 
scallops, mussels, and snails. Commercial species like Siganus (rabbitfish) and 
Penaeus merguiensis feed on seagrasses (Fortes 1995, Chong & Sasekumar 1981). 

 

Seaweed and seagrasses with spreading rhizomes and roots hold the sandy-muddy 
substratum together, preventing erosion and smothering of benthic species. Species like 
Enhalus and Thalassodendron with long strap-like leaves form good wave breakers, and 
extensive beds protect shorelines exposed to solid waves (Phang 2000). Even smaller 
species, such as Halodule pinifolia (Sidik et al. 1999) and Halophila spp (Erftemeijer et 
al. 1999), are suitable substrate stabilizers as they can survive in areas of shifting 
substrate and intense wave action. 

 

The marine plants' ecosystem harbours entire food chains and serves as food for the 
zooplankton, invertebrates, dugong, and several species of turtles and fish. Commercial 
seaweed species such as Caulerpa lentilefera, Kappaphycus sp, and large seagrass, 
Enhalus fruits are sold in markets in Kota Kinabalu, Sabah, as food for the local 
population. In Southeast Asia, seaweed and seagrass are used in many ways: as packing 
material, paper, children’s toys, compost for fertilizer, fodder, and baskets and mats 
(Fortes, 1995). They may also potentially be used as biofilters and as a source of 
biochemicals. All these roles make seaweed and seagrass meadows the most valuable 
ecosystems regarding the value-added benefits of their services. Seaweed and 
seagrasses also contribute significantly to the oxygenation of the seas and carbon 
sequestration, reducing the effects of global warming (Phang, 2000). Their role in the 
oceanic carbon budget is proportionally more significant than expected from their cover 
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or primary production alone, for seagrasses are estimated to contribute 12% of the net 
ecosystem production in the ocean (Duarte & Cebrian 1996). 

 

Marine plants support major detritus-based food chains in many coastal waters, 
providing nutrients for several invertebrates and fish (Phillips and McRoy, 1980, Larkum 
et al., 1989). The two most-cited large herbivores which regularly include seagrass in 
their diets are the dugong, Dugon dugon, and the green turtle, Chelonia mydas. Both 
animals can digest the fibrous cellulose of the seagrass in their diet.  

 

This study managed to compile a mangrove biodiversity study for the mangroves in 
Malaysia. Over 37 years, the analysis showed that most topics are related to mangrove 
Biodiversity along the Malaysian coastline, including Sabah and Sarawak. From the 
reports, the presence of Malaysian mangrove species was listed and enumerated 
alongside their distribution across the Malaysian state. The West coast of Peninsular 
Malaysia has recorded the highest study, particularly in Selangor and Perak, while 
Terengganu was the most studied on the east coast of Peninsular Malaysia. However, the 
data from Sabah and Sarawak are limited, and perhaps mangrove researchers can 
access the data for compilation in the future. 

 

In Malaysia, there are 38 exclusive mangrove species, 57 non-exclusive mangrove 
species and 9 are associate species (Japar 1994). Previous work in more than 60 years 
for example Wyatt -Smith (1960), Liew (1980) and Chai (1982) managed to record 31 
exclusive mangrove species, 51 species non-exclusive. In this study, there were 45 
exclusive mangrove species and 150 non-exclusive mangrove species were obtained 
from the compilation of Malaysian mangrove studies. This study recorded slightly higher 
exclusive species since there were few studies that could identify the mangrove species 
to the genus level only. Therefore, the real number of mangrove species is hindered due 
to the lack of expertise in mangrove plant identification. Additionally, the occurrence of 
hybrid species in Malaysian mangrove is increasing therefore the updated checklist for 
Malaysian mangrove species is an urgency for further work. 

In 1928, Watson categorised mangrove forest types according to the tide’s inundation 
classes. However, from this compilation study, we managed to classify Malaysian 
mangrove forest types according to their geomorphological setting. For example, lagoon 
mangrove, riverine mangrove, deltaic mangrove, coastal mangrove, and island 
mangrove. Among these, the riverine mangrove was the most studied by Malaysian 
researchers perhaps it was the common mangroves that can be found along the 
Malaysian coastline.  

This study also analyzed the mangrove threats in Malaysia, and we found that 
aquaculture practices are the main threat to Malaysian mangroves. Most of the activities 
are the development of fish and shrimp ponds and fish cage culture. This problem is 
getting worse for mangrove forests as the pond was abandoned after several years, 
which has diminished the mangrove forest area. The second most increased threat was 
agriculture practice. The oil plantation was reported as the main crop that was planted 
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in coastal area and responsible for 38.2% mangrove area loss in Malaysia (Richard and 
Fries 2016). Overharvesting of mangrove trees for charcoal production and for timber is 
also considerably high with 11 cases and the natural phenomena for example coastal 
erosion also recorded several cases in Malaysian coastline which also contribute to the 
mangrove collapse. 

 

 

6.2 Suggestion 

As a result of analyzing the data obtained from this desktop study, the following 
recommendations are suggested. 

 

(a) Monitoring 

Monitoring work needs to be performed on (i) water quality and (ii) the marine plants' 
habitats for species composition and abundance. A workable monitoring plan could be 
for special interest groups, for example, local schools and non-governmental 
organizations (NGOs), to adopt a seaweed and seagrass meadow and monitor it 
according to predefined standard methods. This will increase awareness and encourage 
ownership of the ecosystems while providing data integral to the ecosystem's 
management. 

 

(b) Landuse and Coastal Erosion 

Coastal ecosystems are often put at risk by what goes on in the adjacent terrestrial zone. 
Land use development needs to be monitored and managed with a view of the impacts 
these may have on the fringing seaweed and seagrass meadows. If proper land 
development measures are not implemented, coastal erosion can severely damage the 
marine flora. Therefore, the management of zones beyond the perimeter of seaweed, 
seagrass, and coastal ecosystem must also be considered. However, this may involve 
the integration and cooperation of multiple parties inside and along a specific watershed 
area, making this a challenging issue to resolve successfully. 

 

(c) Awareness and education 

Local ecosystem users should know the correct rules of conduct in a marine plant 
ecosystem. Trawling, dredging, and anchoring should be prohibited in a seaweed and 
seagrass meadow. Care should also be taken to reduce physical damage by boat 
propellers, especially during low tide. To achieve this, proper identification of the local 
stakeholders must exist, and how best to reach out to them. 

 

(d). Transplantation 
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For the plan, seaweed and seagrass transplantation should be conducted to restore 
damaged ecosystems. However, such work requires basic research beforehand to 
understand selected species' phenology, ecology, and life cycle. This necessarily 
translates into the involvement of a research institution to design and conduct research 
in all the relevant areas. 

 

(e) Future studies 

This preliminary study provides a brief insight into the marine plants' ecosystem of the 
Peninsular Malaysia, Sabah and Sarawak. However, we would recommend conducting 
future studies in the following areas: 

 

(i) Marine plants phenology and ecology 

Phenology studies the timing of recurring biological events, the causes of their timing of 
biotic and abiotic forces, and the interrelation among phases of the same or different 
species. Phenological events include seasonal variations in leaf growth biomass, shoot 
density, reproduction and recruitment, and the timing of fertility and reproduction. These 
events need to be understood to hypothesize better the capacity of a specific seaweed 
and seagrass ecosystem to support marine organisms, especially an endangered 
species like the dugong population. The link between aquatic plants' phenological events 
and environmental parameters, such as physical water quality data, nutrient levels, and 
tidal patterns, must be studied in greater depth if threat identification and management 
become necessary. 

 

(ii) Marine plants recovery 

Seaweed and seagrass mortality and recovery rates in response to environmental 
pressure such as nutrient limitation, low light conditions, epiphytic colonization, and 
herbivory, for example, provide insights into the resilience of the seaweed and seagrass 
ecosystem. Knowledge of these will allow better management of the ecosystem. 

 

(iii) Culture collection 

A culture collection of marine microalgae, seaweed, and seagrasses should be set up in 
a laboratory environment to facilitate research on the life cycle of selected species. 
These propagated specimens may also form the basis for seagrass transplanting and 
replanting work, where juveniles are grown to an optimal size in the controlled 
environment of a laboratory and then planted in damaged ecosystems that require 
recolonization. 

 

 

 



445M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

121 
 

in coastal area and responsible for 38.2% mangrove area loss in Malaysia (Richard and 
Fries 2016). Overharvesting of mangrove trees for charcoal production and for timber is 
also considerably high with 11 cases and the natural phenomena for example coastal 
erosion also recorded several cases in Malaysian coastline which also contribute to the 
mangrove collapse. 

 

 

6.2 Suggestion 

As a result of analyzing the data obtained from this desktop study, the following 
recommendations are suggested. 

 

(a) Monitoring 

Monitoring work needs to be performed on (i) water quality and (ii) the marine plants' 
habitats for species composition and abundance. A workable monitoring plan could be 
for special interest groups, for example, local schools and non-governmental 
organizations (NGOs), to adopt a seaweed and seagrass meadow and monitor it 
according to predefined standard methods. This will increase awareness and encourage 
ownership of the ecosystems while providing data integral to the ecosystem's 
management. 

 

(b) Landuse and Coastal Erosion 

Coastal ecosystems are often put at risk by what goes on in the adjacent terrestrial zone. 
Land use development needs to be monitored and managed with a view of the impacts 
these may have on the fringing seaweed and seagrass meadows. If proper land 
development measures are not implemented, coastal erosion can severely damage the 
marine flora. Therefore, the management of zones beyond the perimeter of seaweed, 
seagrass, and coastal ecosystem must also be considered. However, this may involve 
the integration and cooperation of multiple parties inside and along a specific watershed 
area, making this a challenging issue to resolve successfully. 

 

(c) Awareness and education 

Local ecosystem users should know the correct rules of conduct in a marine plant 
ecosystem. Trawling, dredging, and anchoring should be prohibited in a seaweed and 
seagrass meadow. Care should also be taken to reduce physical damage by boat 
propellers, especially during low tide. To achieve this, proper identification of the local 
stakeholders must exist, and how best to reach out to them. 

 

(d). Transplantation 

122 
 

For the plan, seaweed and seagrass transplantation should be conducted to restore 
damaged ecosystems. However, such work requires basic research beforehand to 
understand selected species' phenology, ecology, and life cycle. This necessarily 
translates into the involvement of a research institution to design and conduct research 
in all the relevant areas. 

 

(e) Future studies 

This preliminary study provides a brief insight into the marine plants' ecosystem of the 
Peninsular Malaysia, Sabah and Sarawak. However, we would recommend conducting 
future studies in the following areas: 

 

(i) Marine plants phenology and ecology 

Phenology studies the timing of recurring biological events, the causes of their timing of 
biotic and abiotic forces, and the interrelation among phases of the same or different 
species. Phenological events include seasonal variations in leaf growth biomass, shoot 
density, reproduction and recruitment, and the timing of fertility and reproduction. These 
events need to be understood to hypothesize better the capacity of a specific seaweed 
and seagrass ecosystem to support marine organisms, especially an endangered 
species like the dugong population. The link between aquatic plants' phenological events 
and environmental parameters, such as physical water quality data, nutrient levels, and 
tidal patterns, must be studied in greater depth if threat identification and management 
become necessary. 

 

(ii) Marine plants recovery 

Seaweed and seagrass mortality and recovery rates in response to environmental 
pressure such as nutrient limitation, low light conditions, epiphytic colonization, and 
herbivory, for example, provide insights into the resilience of the seaweed and seagrass 
ecosystem. Knowledge of these will allow better management of the ecosystem. 

 

(iii) Culture collection 

A culture collection of marine microalgae, seaweed, and seagrasses should be set up in 
a laboratory environment to facilitate research on the life cycle of selected species. 
These propagated specimens may also form the basis for seagrass transplanting and 
replanting work, where juveniles are grown to an optimal size in the controlled 
environment of a laboratory and then planted in damaged ecosystems that require 
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(iv) Further surveys 

Further surveys need to be carried out to map and characterize marine plant habitats in 
Peninsular Malaysia, Sabah, and Sarawak. If considering the entire marine plants of 
Malaysia, then the coastline of Sabah and Sarawak should be studied in detail before any 
definitive conclusions are drawn about the diversity and biogeography of aquatic plants 
in Malaysia. 

 

For future research in mangrove biodiversity, it is recommended to use the established 
database for Malaysian mangrove study. The database can include the following: 

i) collection of mangrove related study in Malaysia, including journal articles, books, 
proceedings, technical reports, etc 

ii) herbarium- to preserve and keep the mangrove specimen for future reference 
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(iv) Further surveys 

Further surveys need to be carried out to map and characterize marine plant habitats in 
Peninsular Malaysia, Sabah, and Sarawak. If considering the entire marine plants of 
Malaysia, then the coastline of Sabah and Sarawak should be studied in detail before any 
definitive conclusions are drawn about the diversity and biogeography of aquatic plants 
in Malaysia. 

 

For future research in mangrove biodiversity, it is recommended to use the established 
database for Malaysian mangrove study. The database can include the following: 

i) collection of mangrove related study in Malaysia, including journal articles, books, 
proceedings, technical reports, etc 

ii) herbarium- to preserve and keep the mangrove specimen for future reference 
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7.0 CONCLUSION 

Malaysian coastline and marine waters are witnessing rapid development. The baseline 
data on aquatic plants, including microalgae, seaweed, seagrass, and mangrove 
diversity and resources, would help understand changes that may arise from physical 
changes in the environment, pollution load, and climate change. Through careful 
planning and strategic adaptive management systems, it is possible to mitigate the 
impact on coastline and marine waters and sustainably use of ecosystem services. 
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7.0 CONCLUSION 

Malaysian coastline and marine waters are witnessing rapid development. The baseline 
data on aquatic plants, including microalgae, seaweed, seagrass, and mangrove 
diversity and resources, would help understand changes that may arise from physical 
changes in the environment, pollution load, and climate change. Through careful 
planning and strategic adaptive management systems, it is possible to mitigate the 
impact on coastline and marine waters and sustainably use of ecosystem services. 
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1.0 INTRODUCTION 
 
Marine biodiversity comprises of enormous interlinked marine ecosystems, which 
establish an interconnecting web of marine living resources and their habitats. Marine 
and coastal areas assist in sustaining a wide variety of flora and fauna. Human has been 
benefiting from these resources for years. However, marine and coastal ecosystems are 
sensitive to human activities, and conservation of marine and coastal biodiversity 
requires the protection of a wide range of environmental components. It has been widely 
recognized that links between science and coastal management could be strengthened 
by improving the capacity for decision-making by considering scientific data (Bultitude et 
al., 2012). 
 
An important component of improving the use of science, especially in marine 
biodiversity conservation is the role of laws and policies, which incorporates the 
application of science. The policies and laws can set out a range of coastal planning and 
marine spatial zones management, which are generally implemented by the local, state 
or federal governments. Thus, policies and laws undoubtedly play a key role in 
determining the scientific basis for the management of marine biodiversity. 
Nevertheless, another challenge exists in effective engagement across stakeholder 
groups to integrate the diverse knowledge types from these groups into decision-making 
(Coffey & O'Toole, 2012). 
 
Conservation of marine resources and ecosystems in line with sustainable development 
is currently facing tension from the development in vulnerable coastal areas and 
multiple-use conflicts in maritime space. Scientific data as well as policies and laws 
provide valuable contributions to addressing how development is approved on the coast. 
At the government level, the policymakers recognize the critical role of science in 
management, providing information about habitats, and ecosystem functions as well as 
anticipated responses to any change. Nevertheless, there are many challenges 
associated with applying science to management decisions.  
 
A growing body of scientific research investigates the barriers occurring within 
environmental governance networks to identify ways to improve the application of 
science. Effective communication is necessary to overcome current and forthcoming 
challenges, particularly between scientists, policymakers, and the local communities. 
Among the aspect of scientific research has received relatively little attention in the 
literature is the law and policy as well as their roles to address existing gaps. 
 
Malaysia has to date passed several laws and policies that directly and indirectly relate 
to marine biodiversity management and conservation. It should be noted that laws and 
policies which cover inland, riverine and coastal areas are pretty much connected to 
marine biodiversity. At the same time, Malaysia is very committed to achieving 
Sustainable Development Goals (SDGs). Among the 17 goals, SDG 14 on Life under 
Water is the most relevant in conserving and sustainably using the oceans and their 
resources. This target includes preventing and reducing all types of marine pollution and 
also set goals to achieve in the fishery sector, for instance by combating IUU (illegal, 
unreported and unregulated) fishing and eliminating destructive fishing practices. SDG 
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14 acknowledges the significance of scientific knowledge and technology transfer to 
improve ocean health and enhance marine biodiversity. 
 

 

1.1 PROBLEM STATEMENT 

 
There have been several issues raised in past studies on marine biodiversity, resources 
and health in Malaysian waters. Islam et al. (2017) indicated that the coral reef and 
fisheries habitat has been under stress in Pulau Perhentian due to excessive human 
pressure through tourism activities despite strict enforcement of fishing rules in the 
marine protected area (MPA) by the then Marine Park Department and other enforcement 
agencies. Miller et al. (2015), in their studies in Sabah, indicated the frequency of coral 
bleaching and pigmentation as well as coral disease prevalence has been reported 
within three National Parks in Sabah, with reef sites near coastal development and 
tourism having the highest prevalence.  
 
A report by Reef Check Malaysia (2018) has also revealed that the tourist influx has 
negative impacts on corals, which include physical damage by divers, snorkelers and 
boats and pollution from sewage. Fish bombing by locals also contributed to the 
reduction in living corals. Moreover, the study shows that most indicator species of both 
fish and invertebrates are present in low numbers or completely absent from multiple 
surveys. 
 
It should be noted that coral reefs are valuable economic and biological resources in 
Malaysia, unlimited to tourism per se but also serves as a key natural habitat to many 
marine species. Both findings in Miller et al. (2015) and Islam et al. (2017) above are 
supported by Safuan et al. (2021), whereby human activities have severely affected 
corals. It was identified that the farthest area from the mainland (Pulau Tioman; 38.5 km) 
has comparatively more coral composition than the ones closer, except for Pulau Bidong 
(12.5 km). However, the fact that Pulau Bidong as a heritage island is not a major tourist 
destination may correlate to less stress placed on its coral communities. Pulau 
Perhentian (16 km) on the other hand has significantly less coral composition and more 
algae composition. This may be attributed to intensive tourism development. Pulau 
Kapas and the islands of Labuan have more dead corals since they are closest to the 
mainland indicating that anthropogenic activities do affect the coral cover (Safuan et al., 
2021). 
 
A study by Akmal and Shahbudin (2020) discovered that the severity of coral diseases 
and signs of compromised health is greater across the west coast and offshore areas 
than in the east coast area, which could have been influenced by coastal development 
and tourism activities. 
 
Meanwhile, Mohammed et al., 2015 investigated the spatial water quality patterns of 
Johor islands and identified pollution sources in the waters of Johor Marine Park. They 
found that lack of integrated sewage and waste management, wood preservatives used 
for boats and structures on the island, boating activities, and thermal pollution from 

 

 

global climate change have adversely affected the water quality (Mohammed et al., 
2015), and therefore will likely harm marine biodiversity in the area. Ng et al. (2017) 
posited that tourism activities were perceived to pose negative environmental impacts 
on the island and are likely to threaten the conservation of the island's natural resources. 
Apart from that, Saadon et al. (2020) indicated that IUU fishing activities have negative 
impacts on the sustainability of marine resources and caused fish stocks to decline. 
With very limited regional enforcement bodies and the absence of a regional multilateral 
agreement, IUU fishing is difficult to overcome and eventually will affect the global fish 
stocks and national economy. Although the existing framework is considered 
comprehensive, it warrants for stringent law enforcement to combat IUU fishing in 
Malaysian waters (Ghazali et al., 2019). 

 

2.0 OBJECTIVES 
 

I. To record, document, and analyze data on the policies and legislation related to 
marine biodiversity and other related data from previous studies in Malaysian waters, 
which are to be translated into a comprehensive inventory report.  

II. To analyze the information gap and further research requirements to obtain 
additional information to ensure it represents the area of interest to be protected 
more thoroughly. 
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and health in Malaysian waters. Islam et al. (2017) indicated that the coral reef and 
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agencies. Miller et al. (2015), in their studies in Sabah, indicated the frequency of coral 
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tourism having the highest prevalence.  
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destination may correlate to less stress placed on its coral communities. Pulau 
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2021). 
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Johor islands and identified pollution sources in the waters of Johor Marine Park. They 
found that lack of integrated sewage and waste management, wood preservatives used 
for boats and structures on the island, boating activities, and thermal pollution from 

 

 

global climate change have adversely affected the water quality (Mohammed et al., 
2015), and therefore will likely harm marine biodiversity in the area. Ng et al. (2017) 
posited that tourism activities were perceived to pose negative environmental impacts 
on the island and are likely to threaten the conservation of the island's natural resources. 
Apart from that, Saadon et al. (2020) indicated that IUU fishing activities have negative 
impacts on the sustainability of marine resources and caused fish stocks to decline. 
With very limited regional enforcement bodies and the absence of a regional multilateral 
agreement, IUU fishing is difficult to overcome and eventually will affect the global fish 
stocks and national economy. Although the existing framework is considered 
comprehensive, it warrants for stringent law enforcement to combat IUU fishing in 
Malaysian waters (Ghazali et al., 2019). 

 

2.0 OBJECTIVES 
 

I. To record, document, and analyze data on the policies and legislation related to 
marine biodiversity and other related data from previous studies in Malaysian waters, 
which are to be translated into a comprehensive inventory report.  

II. To analyze the information gap and further research requirements to obtain 
additional information to ensure it represents the area of interest to be protected 
more thoroughly. 
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3.0 MATERIALS AND METHODS 
 
This study is a desktop study, as shown from the flowchart below, and involves the 
collection and analysis of data, both primary and secondary, which include marine 
biodiversity-related legislations, policies, action plans, regulations, and literature from 
local, regional, and international databases. All the sources are available in the google 
drive shared. The method employed is qualitative by way of content analysis of the data 
gathered. This study is also complemented with inputs from Focus Group Discussions 
conducted with stakeholders. 

  

• Identification of the problem 
• Review past literatures and publications on the status of the 

marine ecosystem 
• Collect relevant research information and determine the 

objectives of this research 
• Full research proposal preparation 

 
Collect & analyze marine 

biodiversity related 
legislations, policies, action 

plans, regulations, and 
literatures from local, 

regional, and international 
database. 

DESKTOP STUDY 

FGD 

DATA ANALYSIS 

Analyze materials collected 
to identify possible relation 

to aid in conserving the 
marine environment 

RESULTS EVALUATION 

CONCLUDE THE 
RESEARCH FINDINGS 

FINAL REPORT 
FINALIZATION & 

SUBMISSION 

 

 

4.0 RESULTS 
 
The sea, both its space and resources, are pertinent for nation growth where numerous 
economic activities including fisheries, shipping, eco-tourism as well as oil and gas 
exploration and mining depend on. Marine biodiversity loss can be caused by many 
factors including unscrupulous exploitation, polluted environment, massive tourism, 
illegal and unlawful activities and even climate change. 
 
As a maritime nation, Malaysia is blessed with approximately 4,675 km coastline and 
515,000 km2 of marine space. As a federated nation, Malaysia comprises of 13 states 
and three federal territories. 11 states are located on the Asian mainland (called as the 
West or Peninsular Malaysia) and another two states of Sabah and Sarawak are located 
on the Borneo Island (called as the East Malaysia). These two main territories are 
separated by the large marine ecosystem of South China Sea. As a maritime nation, 
Malaysia is surrounded by four main seas: Andaman Sea on the north-west, Strait of 
Malacca on the West of Peninsular Malaysia, South China Sea on the east of Peninsular 
and the west of Sabah and Sarawak, and the Sulu-Sulawesi Sea on the north and east 
sides of Sabah.  

 
For the purpose of clearer understanding, the results are deliberated through TWO main 
themes namely:  

1. Protection of the Marine Environment and Biodiversity 
2. Addressing IUU Fishing 

These two main themes are both crucial in promoting food security through marine 
biodiversity conservation, pollution control and practicing sustainable fisheries, among 
others. As noted by Jefferson et. al. (2021), despite the oceans’ abundance of marine 
biodiversity, there are declining due to many stressors. Marine protected area (MPA) 
mechanism has been used to protect biodiversity, conserve threatened species as well 
as rebuild exploited species but most often than not, MPAS are often perceived as 
restrictive to fishing. This has inevitably slowed the progress towards targets set for 
ocean protection because there will always resistance whenever a new marine area is to 
be designated as an MPA.  
 
Fishing, or exploitation of marine living resources, has always been taken to contradict 
biodiversity conservation. Since the tussle between exploitation and conservation will 
always remain, taking a middle ground would serve best because as supported by the 
findings by Jefferson et. al. (2021), increased marine protection would best protect both 
food security as well as conserve biodiversity and threatened species. Their models 
using a global approach suggested that protecting 30% of the ocean will not lead to food 
insecurity, as the majority of catch can be maintained alongside marine conservation. 
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4.1.  Protection of the Marine Environment and Biodiversity 
 

To protect marine diversity, its surrounding environment must also be protected. This is 
because biodiversity loss can be caused by many factors including unscrupulous 
exploitation and pollution to the marine environment, be it land-based or sea-based like 
vessel-sourced pollution, etc. Thus, to protect the marine environment and biodiversity, 
it is important to look into the main international laws on marine environmental 
protection, and the corresponding national policies as well as the domestic laws. 
 
4.1.1 The International Laws on Marine Environmental Protection 

 

Since the environment, especially the marine environment, does not know any legal 
Since the environment, especially the marine environment, does not know any legal 
boundaries, Malaysia requires international cooperation in managing the environment. 
Apart from the pacta sunt servanda obligation under the Vienna convention requiring 
nations to adhere to the international laws they have acceded to and ratified, there is a 
more critical reason for Malaysia to domesticate the applicable international laws in 
conserving the marine environment. The international conventions, better known as 
multilateral environmental agreements (MEAs) endorse and publish specific guidelines 
and recommendations in many subject matters related to marine conservation and 
protection. These guidelines and recommendations were promulgated based on 
decades of scientific studies by scientists across the globe and form a part of the 
technical assistance that Malaysia would require to build effective MPAs. 
 
By joining the conventions, Malaysia obtains access to a large scale of technical 
assistance and knowledge. It is therefore most understood that Malaysia should make 
use of this scientific knowledge and technical assistance by adopting them in the 
domestic marine governance framework. The most relevant MEAs, which were entered 
into under regional and international organizations are discussed follows. 

 

  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
  
  

01 
United Nations Convention on the Laws of the Sea 
1982 (UNCLOS 1982) 

02 
Convention on Biological Diversity 1992 (CBD) 

03 
Convention on International Trade in Endangered 
Species on Wild Fauna and Flora 1973 (CITES) 

04 
Convention on the Protection of World Cultural and 
Natural Heritage, 1972 (WHC) 

05 
Convention on the Conservation of Migratory Species 
of Wild Animals 1979 (CMS) 

06 
The International Maritime Organisation (IMO) 
Conventions 
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01. United Nations Convention on the Laws of the Sea 1982 (UNCLOS 1982) 

The Preamble to UNCLOS states that "The problems of ocean space are closely 
interrelated and need to be considered as a whole". UNCLOS defines the rights and 
responsibilities of nations in their use of the world's oceans, establishing guidelines for 
businesses, the environment, and the management of marine natural resources. Coming 
into force in 1994, amongst the most significant issues covered by UNCLOS is the 
protection of the marine environment. 

UNCLOS has three general norms namely: 

I. Regulates the use of the marine environment and its resources by the norms 
defining the legal status of different marine spaces. 

II. Oversees the fulfillment of the rights and obligations of states in marine areas. 
III. Provides the basis for creating an ocean governance framework. 

 
UNCLOS contains legal norms aimed at the effective protection of the marine 
environment including the obligation of States to prevent transboundary pollution, the 
introduction of the environmental impact assessment (EIA), the concept of the 
protection of marine biodiversity, and the designation of MPAs.  

UNCLOS set the limit of various maritime zones (Figure 1), measured from a carefully 
defined baseline (normally the low water mark or "territorial waters", which is commonly 
defined as a belt of coastal waters extending 12 nautical miles (at most) from the 
baseline of a coastal state. For territorial waters, including internal waters that cover all 
water and waterways on the landward side of the baseline, the rights to set laws, and 
regulate the use and use of any resources are exclusively vested with the coastal state.  

 

  

 

 

The coastal state has absolute sovereignty over its territorial sea area which consists of 
both the seabed and the marine waters within that specified zone. Beyond this 12-
nautical miles limit, a coastal state could no longer exert sovereignty but it could, 
however, exercise sovereign rights up to 200 nautical miles (approximately 370 
kilometers) of the exclusive economic zone (EEZ), otherwise known as the fishing zone. 

Malaysia ratified this convention in 1996. It provides for maritime zones with certain 
jurisdictions such as the internal waters, territorial sea, contiguous zone, EEZs, 
continental shelves, and the high seas. Malaysia has claimed her internal waters, 
territorial sea, contiguous zone, and the EEZ, which was enabled by, inter alia, the 
Continental Shelf Act 1996, Petroleum Mining Act 1966, Territorial Sea Act 2012, and the 
Exclusive Economic Zone Act 1984 (EEZ 1984). 

Along with the conferred rights to claim the maritime space, UNCLOS requires states to 
observe their obligations to protect the marine environment from vessel pollution (Article 
17) and any other measures to preserve and protect the marine environment (Articles 
192 and 193). Considered the Constitution of the sea, UNCLOS strongly calls for States 
to dutifully observe the stipulations contained therein. 

Article 56(1)(b)(iii) of UNCLOS provides for the Coastal States including Malaysia to have 
jurisdiction over the protection and preservation of the marine environment in their EEZs. 
In exercising this jurisdiction, a coastal State is empowered to enact laws and regulations 
for the prevention, reduction, and control of vessel-sourced pollution in the EEZ. Other 
pertinent provisions are Articles 207–208 which to prevent, reduce and control pollution, 
UNCLOS obliges its States to create legal rules, standards, and recommendations at the 
international and regional levels. 

UNCLOS also provides that a coastal state has sovereign rights in her EEZ/Continental 
Shelf to explore and exploit natural resources. The coastal state shall have exclusive 
rights to exploit or conserve any resources, living and non-living, be it within the water 
column, on the sea floor, or under the sea floor's subsoil. However, these rights should 
also be interpreted in conjunction with the responsibilities for the protection and rational 
management of these resources. In other words, the coastal state must act as the 
"resource manager" in its EEZ. 
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02 Convention on Biological Diversity 1992 (CBD) 

Signed and ratified in 1992 and 1994 respectively, CBD provides for a broader scope of 
biodiversity protection in Malaysia. Known informally as the Biodiversity Convention, 
CBD is a multilateral treaty with THREE main objectives namely: 

I. Conservation of biological diversity. 
II. Sustainable use of its components. 

III. Fair and equitable sharing of benefits arising from genetic or biological 
resources. 

 
CBD has two supplementary agreements, the first one is on biosafety and the second 
one is on access and benefit sharing. The Cartagena Protocol on Biosafety is an 
international treaty governing the movements of living modified organisms (LMOs) 
resulting from modern biotechnology from one country to another. It was adopted on 29 
January 2000 as a supplementary agreement to the CBD and entered into force on 11 
September 2003. 
 
The Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing 
of Benefits Arising from their Utilization (ABS) provides a transparent legal framework for 
the effective implementation of one of the three objectives of the CBD: the fair and 
equitable sharing of benefits arising out of the utilization of genetic resources. The 
Nagoya Protocol was adopted on 29 October 2010 in Nagoya, Japan, and entered into 
force on 12 October 2014. 
 
CBD created momentum for the creation of the 1998 National Policy on Biodiversity. 
Apart from the enactment of the Biosafety Act 2007 and the Access to Biological 
Resources and Benefit Sharing 2017, it has also resulted in the amendment and 
enactment of various existing and new federal laws such as the Wild Life Conservation 
Act (2010), Environmental Quality Act (1974), Fisheries Act 1985, Continental Shelf Act 
1966, etc. The CBD has also catalyzed the increased numbers of MPAs in Malaysia. 
 
 

 

  

 

 

03 Convention on International Trade in Endangered Species on Wild Fauna and 
Flora 1973 (CITES) 

CITES is a multilateral treaty to protect endangered plants and animals from the threats 
of international trade. It was drafted as a result of a resolution adopted in 1963 at a 
meeting of members of the International Union for Conservation of Nature (IUCN). To 
accord direct protection to the wildlife trade, Malaysia acceded to the convention in 
1977.  

Malaysia subsequently amended the Protection of Wildlife Act 1972 into the Wildlife 
Conservation Act, 2010, and enacted the International Trade in Endangered Species Act 
(INTESA), 2008. Consequently, Malaysian wildlife is categorized into Appendices I, II, and 
III following their population status.  

In view that there is special allowance under the Federal Constitution for Sabah and 
Sarawak in certain areas including wildlife protection, Sarawak has enacted the Natural 
Resources Ordinance, 1954 and Wildlife Protection Ordinance, 1990 and Sabah enacted 
the Fauna Conservation Ordinance (1963). However, given that CITES was ratified much 
later than both the Sabah and Sarawak legislations, the uniformity between the Federal 
and state laws is subject to examination. 

 

04 Convention on the Protection of World Cultural and Natural Heritage, 1972 (WHC) 

As the global interest on protected areas increases over the years, Malaysia sAs the 
global interest in protected areas increases over the years, Malaysia signed the 
convention, which it ratified in 1988. It has enabled the domestication of more legal 
documents and tools to designate protected areas as heritage areas. The most 
significant feature of this Convention is that it links together the concepts of nature 
conservation and the preservation of cultural properties in a single document. The 
Convention recognizes how people interact with nature, and the fundamental need to 
preserve the balance between the two. The Convention sets out the duties of States 
Parties in identifying potential sites and their role in protecting and preserving them. By 
signing the Convention, each country pledges to conserve not only the World Heritage 
sites situated on its territory, but also to protect its national heritage. 
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significant feature of this Convention is that it links together the concepts of nature 
conservation and the preservation of cultural properties in a single document. The 
Convention recognizes how people interact with nature, and the fundamental need to 
preserve the balance between the two. The Convention sets out the duties of States 
Parties in identifying potential sites and their role in protecting and preserving them. By 
signing the Convention, each country pledges to conserve not only the World Heritage 
sites situated on its territory, but also to protect its national heritage. 
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05 Convention on the Conservation of Migratory Species of Wild Animals 1979 
(CMS) 

Also known as the Bonn Convention, it is another vital convention that can provide for 
the holistic protection of marine species. The primary aim of CMS Agreements is to 
maintain a viable population of each species, especially the threatened species, to 
ensure a sustainable population for continuous survival (Caddell, 2005). CMS publishes 
a regularly-reviewed list of Appendices on terrestrial and marine organisms according to 
scientific data on their threat status.  

State Parties are obliged to domestically restrict takings of species in Appendix I 
(endangered species) and take further actions to conserve and take measures to reduce 
threats to the species (Article 3, CMS 1979).  

Malaysia has yet to become a signatory to this convention. However, in 2011, Malaysia 
became the 33rd country to conclude the Memorandum of Understanding (MOU) on the 
Conservation and Management of Marine Turtles and their Habitats within the Indian 
Ocean and South-East Asia region (IOSEA) under the auspice of this convention, despite 
not being a Member State. 

 

06 The International Maritime Organisation (IMO) Conventions 

Adopted on 2 November 1973 at IMO, and then modifies in 1978, MARPOL 73/78 is the 
main international convention (plus regulations) covering the prevention of pollution of 
the marine environment by ships from operational or accidental causes.  

I. International Convention on Civil Liability for Oil Pollution Damage 1969 (CLC 
69) 

II. International Convention for the Prevention of Pollution from Ships, 1973 
III. Protocol of 1978 Relating to the International Convention for the Prevention of 

Pollution from Ships (generally referred to as MARPOL 73/78), which contains six 
annexes covering pollution from ships in almost all methods and form, whether 
direct or indirect, and liquid or gaseous as can be seen from Figure 1 below. 
Malaysia only adopts Annexes I, II, and V. 

 
Adopted on 2 November 1973 at IMO, and then modifies in 1978, MARPOL 73/78 is the 
main international convention (plus regulations) covering prevention of pollution of the 
marine environment by ships from operational or accidental causes. 

  

 

 

Other IMO Conventions ratified and adopted by Malaysia: 

There are other conventions under IMO relating to marine environmental protection, 
which are still being considered for ratification by Malaysia (Siti, 2006) as follows: 

I. Convention of the Prevention of Marine Pollution by Dumping of Wastes and 
Other Matter 1972 (London Dumping Convention) 

II. International Convention on the Control of Harmful Anti-Fouling Systems on 
Ships 2001 (AFS) 

III. International Convention for the Control & Management of Ships’ Ballast Water 
and Sediments 2004 
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4.1.2  Malaysian Policies and Laws Relating to Protection of the Marine 
Environment and Biodiversity 

 

The National Policies 

01 National Biodiversity Policy 1998 

The Malaysian National Policy on Biological Diversity was officially declared on April 16 
1998 and its declared vision is to transform Malaysia into a world center of excellence in 
conservation, research, and utilization of tropical biological diversity by the year 2020 in 
its Policy Statement, it is stated that this National Policy is aimed to generally conserve 
Malaysia's biological diversity and to ensure that its components are utilized sustainably 
for the continued progress and socio-economic development of the nation. Both the 
vision statement and the Policy statement undeniably emphasize Malaysia's 
commitment to the conservation and sustainable use of her biological diversity heritage 
for the sustainable progress of the nation. However, the direction of legislative, 
administrative, and other measures are effectuating both the vision and policy 
statements of principles and six heads of objectives. 

 

Four of the 11 statements of principles warrant mention here, namely: 

I. Principle (VI): It is the duty of the Government to formulate and implement the 
policy framework for sustainable management and utilization of biological 
diversity in close cooperation with scientists, the business community, and the 
public. 

II. Principle (VII): The role of local communities in the conservation, management, 
and utilization of biological diversity must be recognized and their rightful share 
of benefits should be ensured. 

III. Principle (IX): The interdependence of nations on biological diversity and in the 
utilization of its components for the well-being of mankind is recognized. 
International cooperation and collaboration are vital for fair and equitable 
sharing of biological resources, as well as access to and transfer of relevant 
technology 

IV. Principle (XI): In the utilization of biological diversity, including the development 
of biotechnology, the principles and practice of biosafety should be adhered to 

 
Among the six heads of objectives, three heads merit further deliberation. These are: 
 

I. Objective I: “To optimize economic benefits from sustainable utilization of the 
components of biological diversity". 

II. Objective IV: "To ensure the preservation of the unique biological heritage of the 
nation for the benefit of present and future generations" 

III. Objective VI: "To emphasize biosafety considerations in the development and 
application of biotechnology" 
 

 

 

The government's duty towards sustainable management and utilization of biological 
diversity is outlined by two basic rules under the CBD i.e.: 
 
Public Trust Doctrine 
 
Principle (VI) categorically declares the duty of the government in a manner that can 
achieve sustainable development of biological diversity in Malaysia. In this regard, the 
government is mandated to work in close cooperation with scientists, the business 
community, and the public. This duty if read together with Objective (iv), that is, 
preserving the unique biological diversity for the benefit of present and future 
generations must necessarily imply the existence of a broader duty like public trust. This 
public trust doctrine, though never expressly stated in any of the many natural resource 
legislations, can and should be judicially recognized as an implied duty imposed on the 
government under the combined operations of Principle (VI) and Objectives (iv) of the 
National Biodiversity. 
 
 

Traditional Knowledge and Rights of Indigenous Communities 

Quite related to the principle of sustainable management and use of biological diversity 
is the need to recognize, protect and enforce the rights of indigenous communities to 
have continued access to biological resources not only for the continued sustenance of 
their culture but also to protect their knowledge, acquired over thousands of years of 
experimentation and experience, about the uses biological resources can be put to, 
particularly in medicinal and pharmaceutical preparations. This knowledge, popularly 
termed as “traditional knowledge” is required by the CBD to be duly protected. Principle 
(VII) takes cognizance of this but in a rather oblique way. There is no specific mention of 
‘traditional knowledge’ among the 15 strategies for effective management of biological 
diversity outlined in the Policy, none either directly or indirectly refers to traditional 
knowledge. 

 

02 National Biodiversity Policy 2016-2025 

Attempting to meet Aichi Biodiversity Target 17, which states that a policy instrument 
shall have been developed and adopted by each State Party by 2015, the Government 
has stepped up the efforts to protect and conserve our biodiversity through the launching 
of the Second National Policy on Biodiversity 2016-2025 (Second NPBD) through 
numerous stakeholders’ consultations and inputs.  

Reiterating Malaysia’s commitment to continuously conserve her biodiversity, promote 
its sustainable use and ensure fair and equitable sharing of the benefits arising out of the 
utilisation of biological resources in its Policy Statement, the Second NPBD emphasises 
on five salient Principles as follows: 
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02 National Biodiversity Policy 2016-2025 

Attempting to meet Aichi Biodiversity Target 17, which states that a policy instrument 
shall have been developed and adopted by each State Party by 2015, the Government 
has stepped up the efforts to protect and conserve our biodiversity through the launching 
of the Second National Policy on Biodiversity 2016-2025 (Second NPBD) through 
numerous stakeholders’ consultations and inputs.  

Reiterating Malaysia’s commitment to continuously conserve her biodiversity, promote 
its sustainable use and ensure fair and equitable sharing of the benefits arising out of the 
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on five salient Principles as follows: 

 

  



508 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

 

These five Principles are to guide the goals, targets and actions set under the Second 
NPBD support the national vision for sustainable development. The seventeen targets 
set under the Policy corresponds with all the Aichi Targets.  Principle 4 strategically puts 
a stress on participation from local actors as emphasised by the Aichi Targets. 
Correspondingly, to achieve sustainable use and conservation of biodiversity, this 
strategic plan of the CBD requires States to:  

(i) raise awareness for biodiversity (Aichi Target 1);  

(ii) integrate biodiversity values into national and local development strategies (Aichi 
Target 2); and  

(iii) involve different stakeholder groups in developing approaches to sustainable 
production (Aichi Target 3).  

 

As noted by Zinngrebe (2016), reaching these Aichi targets will require understanding 
local actor groups and their value systems, as well as allowing for local approaches to 
sustainable development (for instance, traditional ecological knowledge) to be 
incorporated into biodiversity governance. Lying in the same vein, recognition of 
community-based management approach in biodiversity conservation, such as the 
Tagal practice in Sabah cited under Target 2 of Goal 1, is a notable move because 
biodiversity conservation requires cooperation from all sectors, most particularly the 
direct beneficiaries of the resources. 
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Guided by the five salient principles, the Second NPBD set five national goals to achieve, 
which can be basically narrated as follows: 

I. Increased commitment of all stakeholders    in biodiversity conservation 
II. Reduced direct or indirect pressures on biodiversity 

III. Protected key ecosystems, species and genetic diversity 
IV. Accrued equitable benefits from utilization of biodiversity to all 
V. Improved knowledge, skill and capacity to conserve biodiversity 

 
The Policy dedicates a specific section on implementation by stressing on shared 
responsibility to conserve biodiversity. Section 3 on Implementation Framework spells 
out the roles and responsibilities of all the seven segments of society; federal 
government, state governments, civil society, indigenous and local communities (ILCs), 
private sectors, research and education communities, and last but not the very least, the 
general public. Realising the importance of community participation and local actors, the 
Malaysians are urged to play their parts in biodiversity conservation.    
 
With five national goals, 17 targets and 57 actions to achieve by 2025, it is quite a 
daunting task for Malaysia. However, the time-bound and quantifiable targets, which 
correspond to the Aichi Targets, may assist the Second NPBD to fare better than its 
predecessor. With clearer targets, actions and timelines for implementation, as well as 
calls for active participation by all stakeholders through its five salient Principles, this 
Policy may be able to help Malaysia fulfil her obligations under the CBD and meet the 
Aichi Targets, as well as the Sustainable Development Goals set under the 2030 Agenda 
for Sustainable Development.  
 
 

03 National Environmental Policy 2002 

The NEP 2002 was established for continued economic, social, and cultural progress of 
Malaysia and enhancement of the quality of life of its people, through environment well 
being and sustainable development. Its objectives are: 

I. A clean, safe, healthy and productive environment for present and future 
generations 

II. Conservation of the country’s unique and diverse cultural and natural heritage 
with effective participation by all sectors of society 

III. Sustainable lifestyles and patterns of consumption and production 
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04 National Agro-Food Policy 2.0 (2021-2020) 

The overriding objective of the NAP 2.0 is the maximization of income through the optimal 
utilization of resources in the sector. This includes maximizing agriculture’s contribution 
to national Gross Domestic Product (GDP), export earnings as well as maximizing 
income of farmers, breeders and fishermen. The objectives of NAP 3 are as follows:  

 

 

 

 

 

 

NAP 2.0 has been formulated with the vision of developing a sustainable, resilient, and 
technology-based agro-food sector in driving economic growth, improving people’s well-
being as well as prioritizing food security and nutrition. Since fisheries is under the 
Ministry of Agriculture and Food Industry, the NAP 3 (as well as the other preceding two 
policies) provides the direction of fisheries in Malaysia, as part of food sources.  

The are four subsectors under NAP 2.0 namely paddy and rice, fruits and vegetables, 
livestock, and fisheries and aquaculture. The implementation shall be guided by 18 
strategies and 58 action plans. The strategies focus on high-value activities along the 
food value chain that could generate higher income for the target groups and improve the 
socioeconomic status of farmers, breeders, fishermen and agropreneurs.  
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05 National Forestry Policy 2021 
 
This Policy cover key areas including sustainable forest management, biodiversity 
protection and conservation, climate change mitigation and adaptation, latest 
technology application, strengthening research and development as well as enhancing 
knowledge sharing. A provided under the Federal Malaysian Constitution, forestry falls 
under the jurisdiction of the respective State Governments. As such, each State is 
empowered to enact laws on forestry and to formulate forestry policy independently. The 
Federal Government may only provide advice and technical assistance to the States, 
training, research, and in the maintenance of experimental and demonstration stations. 
NFP 2021 was formulated by encompassing the key aspects of the forest policies of the 
Peninsular Malaysia, Sabah and Sarawak. 
 
 
The National Land Council (NLC) was established to facilitate the adoption of a 
coordinated and common approach to forestry, as well as reconcile cross-sectoral 
policies that interface with the forestry sector. The NLC enables the Federal and the State 
Governments to discuss and resolve common problems and issues relating to forestry 
policy, administration and management, as well as to enhance cooperation between the 
Federal and State Governments, in order to ensure a coordinated approach in forestry 
management. 
 
 
Mangrove forests are part of the marine ecosystems and hosts to many coastal and 
marine lives, hence explains while NFP 2021 also warrants mention here as part of 
national policy framework studied. Systematic management of mangrove forests started 
as early as 1904, with the adoption of the first working plan for Mangrove Forests in 
Matang, which has been identified as the best described mangrove forests in the world, 
and serves as sustainably managed mangrove forests model. 
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Governments to discuss and resolve common problems and issues relating to forestry 
policy, administration and management, as well as to enhance cooperation between the 
Federal and State Governments, in order to ensure a coordinated approach in forestry 
management. 
 
 
Mangrove forests are part of the marine ecosystems and hosts to many coastal and 
marine lives, hence explains while NFP 2021 also warrants mention here as part of 
national policy framework studied. Systematic management of mangrove forests started 
as early as 1904, with the adoption of the first working plan for Mangrove Forests in 
Matang, which has been identified as the best described mangrove forests in the world, 
and serves as sustainably managed mangrove forests model. 
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06 National Ecotourism Plan 1996 

The NEP 1996 is the first comprehensive plan for the country formally adopted by the 
Government of Malaysia to assist them at Federal and State levels for the development 
of Malaysia’s ecotourism potential. This Plan is part of, and to support, the National 
Tourism Policy 1992. NEP consists of 25 easy-to-use guidelines for the management and 
promotion of ecotourism in the country, which are divided into four categories: 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Plan provides specifically for guidelines to be adopted and implemented on marine 
park islands, which can basically be divided into TWO main parts, namely in the 
operation of facilities in marine parks and in the operation of recreational activities in 
marine parks.  

  

Category  
01 

02 

Category  
03 

04 

Guidelines for Categorizing Sites 
and Activities (Guideline 1) 

Carrying Capacity and Limits of 
Acceptable Change (Guideline 2) 

Guidelines according to 
Ecosystems (Guideline 3: marine 
park and islands)  

Guidelines according to Practices 
(Guidelines 11 – 25 covering issues 
such as zoning, local community 
participation, marketing and 
promotion, visitor roles and 
responsibilities, health and safety, 
monitoring, conservation 
programmes and others) 

Category  

Category  

 

 

07 National Forestry Policy 2021 

The NEP 2016-2025 aims to increase potential existing eco-tourism destinations in the 
country towards sustainable tourism direction. This Plan revises and enhances the 
findings of recent studies on developing potential ecotourism destinations. It serves as 
an instrument within the overall sustainable development of Malaysia and the economy 
and as a tool for the conservation of ecotourism sites in the country. The objectives of 
the NEP 2016-2025 are basically to consolidate recent reviews and studies of the NEP 
1996, to review the success and shortcomings in the implementation of the NEP 1996, 
and most substantially to recommend policies, strategies, and action plans to improve 
the planning, sustainable management, conservation, financing, promotion and 
operation of ecotourism sites. 

 

A new definition of ecotourism was introduced through the revised NEP, as clearly 
illustrated in Figure 3 below. 

 

 
Figure 3: The newly-founded definition of “ecotourism” by the NEP 2016-2025 
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The NEP 2016-2025, which could well be referred to as at the 2nd NEP, has TW0 focus 
areas namely Strategy and Policy Direction, and Tourism Clusters as can be seen in 
Figure 4 below. 

 

 

 

Under the first focus area i.e., Strategy and Policy Direction, five main findings were 
gathered namely:  

 

 

 

 

 

 

 

Figure 4:  The Focus Areas of the NEP NEP 2016-2025 

 

 

Another major finding is on the Ecotourism Spectrum, where three Ecotourism Spectrum 
was found namely Soft Ecotourism, Adventure Ecotourism and Hard Ecotourism. The 
characteristics of the different spectrums are as illustrated in Figure 5 below. 

 

 

 

 

 

08 National Policy on Climate Change 2009 

The NPCC promotes the implementation of both adaptation and mitigation in an 
integrated and balanced manner. This Policy serves as the framework to mobilize and 
guide government agencies, industry, community as well as other stakeholders and 
major groups in addressing the challenges of climate change in a concerted and holistic 
manner. Emphasis is on strengthening the capacity of the nation to reduce its 
vulnerability to climate change whilst promoting mitigation responses that also enhance 
sustainable development. 

 

  

Figure 5: The Ecotourism Spectrum and Characteristics under the NEP 2016-2025 
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09 National Marine Litter Policy and Action Plan 2021-2030 

The NMLPAP 2021-2030 was launched to guide national actions on addressing marine 
litter according to the following objectives: 

I. To address marine litter pollution through robust policy development. 
II. To document concrete steps ahead on tackling marine litter pollution based on 

scientific evidence and lessons learned from international, regional and local 
efforts 

III. To coordinate efforts at every level of the Federal Government, State Government, 
local government, as well as public, private and social sectors 

IV. To foster further research and innovation to prevent, monitor and tackle marine 
litter pollution 

V. To deploy and implement cutting-edge technologies and innovation backed with 
strong national standards and guidelines, as well as strengthened institutional 
and legal framework to ensure Malaysia is at the forefront of global efforts in 
tackling marine plastic pollution 

VI. To promote the sharing of best practices and lessons learned, while enhancing 
regional and international cooperation, and creating awareness and instigating 
behavioural change 

VII. To increase access to finance and facilitating private sector engagement to 
promote investment, trade and market creation, and market-based incentives in 
industries and activities that enable marine litter management and prevention 
 

  

 

 

10 National Physical Plan-4  

In formulating the physical planning direction of the country, the NPPs translate and 
coordinate other economic, social and sectoral development policies into physical and 
spatial dimensions under the auspice of the Town and Country Planning Act 1976. The 
policies, strategies and actions contained in the NPPs are to be translated at the regional 
or state planning level through state structure plans and economic corridor development 
plans, and at the local planning level through local plans and special area plans. The 
NPP-4 set the direction for physical development, including the economy, environment 
and social (aspects) for the entire planning area in the Peninsular and the Federal 
Territory of Labuan. 

The NPP-4 has outlined three development thrusts, 11 strategic directions, 39 strategies: 

Four key strategic initiatives have been outlined by NPP-4: 

I. Protection of natural resources areas and national food security 
II. Provision of fiscal incentives for the Conservation of Natural Resources and the 

Protection of National Food Security 
III. Establishment of a New Regional Planning Committee for Inter-State Land Use 

Coordination 
IV. Inclusion of State Waters as a Local Planning Authority (LPA) Area 

 

 

11 National Coastal Zone Physical Plan-2 

The newly-launched NCZPP-2 is a strategic plan on land, as well as territorial waters, use 
that outlines the direction of utilisation, conservation and management of coastal and 
marine resources in the Peninsular Malaysia and Labuan. The NCFZPP-2 incorporates 
strategic directions and implementation plans to build coastal areas (physical) and local 
communities (social) resilience, developed based on contextual measures and 
indicators of the Coastal Vulnerability Index (CVI).  

I. Development Resilient to Coastal Geohazards 
II. Ecological Asset and Sustainable Ecosystem Services 

III. Strong and Effective Governance 
IV. Alert and Capable Community 

 
The most important thrust is Thrust 2 where conservation and preservation of marine 
ecological assets important in ensuring the well-being of the people, especially in terms 
of ensuring the supply of seafood and source of income. Healthy and quality marine 
ecosystems must be preserved and restored to ensure that this marine ecosystem can 
continue to supply resources and services such as fisheries, tourism and recreational 
opportunities, as well protection from disasters such as erosion, floods and tsunami to 
local residents.  
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In general, Thrust 2 was designed with the purpose to empower coastal and ecological 
assets through protection, conservation and sustainable use of resources. Strategy and 
action plans drafted was carried out with comprehensive land use planning through the 
implementation of the Environmentally Sensitive Coastal Areas framework. Figure 6 
below describes Thrust 2, which are focusing on Ecological Asset and Sustainable 
Ecosystem Services in the coastal areas of Peninsular Malaysia and Labuan. 
 

 
Figure 6: The Second Core Thrust of NCZPP-2 

 
 
 

Thrust 02 underlying purpose: 
I. To protect the marine ecosystem heritage through Marine Spatial Planning and 

designation of seascapes 
II. To ensure implementation of the Environmentally Sensitive Coastal Areas 

framework in land use planning to ensure sustainable development 
III. To contribute to sufficient fishery resources through fisheries management plans 

implementation, strict enforcement, and ecosystem-based fisheries 
management 

IV. To intensify pollution control management by ensuring compliance to permissible 
discharge limit from anthropogenic activities such as industrial affluent, sewage, 
domestic sullage, agricultural run off, as well as water discharge from livestock 
and aquaculture farming 
 

 

 

 

 

 

Environmentally Sensitive Coastal Areas framework was developed by factoring in the 
following nine identified biodiversity clusters (Figure 7) below: 

 

  

Figure 7:  The identified sensitive coastal and marine biodiversity clusters under the NCZPP-2 
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Figure 8 below are the 4 Strategies and 11 Actions to be taken under Thrust 2, One of the 
most important actions to be taken is to and implement Marine Spatial Planning  (Action 
AE 1.3), which is a necessary action towards ecosystem-based management

Figure 8:  The strategies to protect marine environment and biodiversity under the NCZPP-2 

 

 

Strong and Effective Governance is essential to ensure assets, biodiversity and coastal 
vulnerability are managed and planned well. Thus, Thrust 3 puts high importance on 3 
targets namely: 

I. Coordination and Cross-agencies Cooperation 
II. Coordinated Jurisdictions 

III. Clear Interpretation and Application of Procedures 

 
 

  

Figure 9:  
Thrust 3 of NCZPP-2, which is to encourage 

strong and effective governance 
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In order to achieve Target 3 of Thrust 3, one of the strategies is to engage local 
communities in coastal zone management. To do that, the NCZPP-2 lists down two 
actions to be taken namely by: 

I. Supporting governance and monitoring process, management and decision 
making at local level via inter-community platform 

II. Encouraging community engagement in conservation work and environmental 
conservation and empowering Community Conserved Areas (CCA) 

 

  
Figure 10:  Thrust 4 of NCZPP-2, which is to create alert and capable community 

 

 

The Laws 

The Federal Constitution of Malaysia has divided the jurisdictions between the federal 
and state governments, as listed under the Ninth Schedule. Table 1 below describes the 
distribution of powers between federal and states, as provided under the Federal 
Constitution. This distribution of powers is only applicable to the Peninsular Malaysia, 
which gained her independence from the British as Malaya in 1957. 

 

  

Table 11.  Distribution of Powers in the Federal Constitution  (Adopted from the Ninth Schedule of the Federal 
Constitution) 
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The federal government is empowered to regulate all matters relating to marine and 
estuarine fisheries whereas the state governments’ jurisdictions are over all land matters 
including the foreshore and riverine fisheries. Due to the depleting marine fisheries 
resources and degradation of coral reefs, which were induced by an endless list of issues 
such as overfishing, prohibited fishing methods, pollutions and sedimentation, the 
Fisheries (Prohibited Area) Regulations was enacted under the then Fisheries Act 1963, 
which was a federal law. Pulau Redang in Terengganu became the first fisheries 
protected area (FPA) (Talaat et. al., 2013), which was subsequently converted into a 
marine park island when the Fisheries Act was amended in 1985.  

 

At present, Malaysia has a plethora of maritime and marine-related laws that provide on 
control of oil pollution, protection of the marine environment, management of fishing 
activities, protection of marine mammals, transboundary movement of GMO/ hazardous 
materials and other marine related issues. These piecemeal federal legislations are 
primarily segmented as well as sector-based.  

 

For instance, the Fisheries Act 1985, which covers matters relating to fisheries activities 
such as vessel licensing and fishing tools in the Malaysian waters caters only on fishing 
vessels while the Merchant Shipping Ordinance 1952 (MSO 1952) regulates on other 
types of vessels plying the water, such as oil tanker and cargo vessels. This segmentation 
is also acknowledged by Hamid (2007), who opines that both the Environmental Quality 
Act 1974 (EQA 1974) and the MSO 1952 are not yet harmonious to effectively prevent 
marine pollution. This loophole is reflected as the EQA 1984 and the MSO 1952 have 
contrarily defined oil discharge occurring in the territorial sea. Table 2 below lists down 
the main federal legislations realating to the protection of marine environment and 
biodiversity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Since Sabah and Sarawak are given special allocation under Article 74 of the Federal 
Constitution, the state laws of these two states appear to be more recent and updated, 
and in line with the relevant MEAs. The relevant state laws relating to marine 
environmental protection are illustrated in Table 13 below. 

Government 
Level 

Legislations 

• Territorial Sea Act 2012 
• Fisheries Act 1985 
• Exclusive Economic Zone 1984 
• Continental Shelf Act 1966 
• Baselines of Maritime Zones Act 2006 
• Wildlife Conservation Act 2010 
• International Trade in Endangered Species Act 2008 
• Environmental Quality Act 1974 
• Merchant Shipping (Oil Pollution) Act 1994 
• Malaysian Maritime Enforcement Agency Act 2004 
• Wildlife Conservation Act 2010 
• Merchant Shipping Ordinance 1952 
• National Parks Act 1980 
• Penal Code Act 547 
• Customs (Prohibition of Exports Amendment No.4) Order 1993  
• Land Conservation Act 1956 (revised 1991)  
• National Land Code 1965 

Table 12: Federal laws relating to marine environmental protection 
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Government 
Level 

Legislations 

• Fisheries Regulations 1964 
• Sabah Biodiversity Enactment 2000 
• Environmental Protection Enactment (2002, amended in 2004)  
• Forest Enactment 1968 
• Town and Country Planning Ordinance 1950 
• Water Resources Enactment  
• Fauna Conservations (Turtle Farms Regulations 1964  
• Fauna Conservations Ordinance 1963 9Act. No. 11  
• Parks Enactment 1984  
• Customs (Prohibition of Imports) And Prohibition of Exports 

(Amendment) Order 1971  
• Wildlife Conservations Enactment 1997 
• Conservation of Environment Enactment, 1996  

SABAH 

• Fisheries (Maritime) Regulations 1976  
• Natural Resources and Environment Ordinance 1993 (amended 

the Natural Resources Ordinance 1949)  
• Turtle Trust Ordinance 1957  
• Fisheries Ordinance 2003 
• Turtle (Prevention of Disturbance) Rules 1962 
• Wildlife Protection Ordinance 1998 (Amended 1995)  
• Sarawak Biodiversity Centre (Amendment) Ordinance 2003  
• National Parks and Nature Reserves Ordinance 1998  
• Sarawak Forestry Corporation Ordinance 1995 

SARAWAK 

Table 13:  Sabah and Sarawak laws relating to marine environmental 
protection 

 

 

NATIONAL PLAN OF ACTIONS 

National Plan of Actions (NPOA) are basically strategic plans designed by governments 
to guide action, and often the allocation of resources, over a specified period of time and 
towards the fulfilment of a policy objective. Apart from the laws and policies providing 
for marine environmental and biodiversity protection, there have been several NPOAs 
introduced by the government, mainly the Department of Fisheries that are aimed to 
guide the management of certain subject matter or objectives. These NPOAs which are 
more specific, and mostly are for target species, are as follows: 

I. NPOA for Conservation and Management of Sea Turtles 2008 
II. NPOA for Conservation and Management of Shark  

III. NPOA on Aquatic Invasive Alien Species 2021-2025 
IV. NPOA on IUU Fishing 
V. NPOA on Sea Cucumber 

VI. NPOA on Dugong 
VII. NPOA for The Management of Fishing Capacity in Malaysia (NPOA-Capacity) 

VIII. Coral Triangle Initiative on Coral Reefs, Fisheries and Food Security (NPOA-CTI-
CFF) 
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• Environmental Protection Enactment (2002, amended in 2004)  
• Forest Enactment 1968 
• Town and Country Planning Ordinance 1950 
• Water Resources Enactment  
• Fauna Conservations (Turtle Farms Regulations 1964  
• Fauna Conservations Ordinance 1963 9Act. No. 11  
• Parks Enactment 1984  
• Customs (Prohibition of Imports) And Prohibition of Exports 

(Amendment) Order 1971  
• Wildlife Conservations Enactment 1997 
• Conservation of Environment Enactment, 1996  

SABAH 

• Fisheries (Maritime) Regulations 1976  
• Natural Resources and Environment Ordinance 1993 (amended 

the Natural Resources Ordinance 1949)  
• Turtle Trust Ordinance 1957  
• Fisheries Ordinance 2003 
• Turtle (Prevention of Disturbance) Rules 1962 
• Wildlife Protection Ordinance 1998 (Amended 1995)  
• Sarawak Biodiversity Centre (Amendment) Ordinance 2003  
• National Parks and Nature Reserves Ordinance 1998  
• Sarawak Forestry Corporation Ordinance 1995 

SARAWAK 

Table 13:  Sabah and Sarawak laws relating to marine environmental 
protection 

 

 

NATIONAL PLAN OF ACTIONS 

National Plan of Actions (NPOA) are basically strategic plans designed by governments 
to guide action, and often the allocation of resources, over a specified period of time and 
towards the fulfilment of a policy objective. Apart from the laws and policies providing 
for marine environmental and biodiversity protection, there have been several NPOAs 
introduced by the government, mainly the Department of Fisheries that are aimed to 
guide the management of certain subject matter or objectives. These NPOAs which are 
more specific, and mostly are for target species, are as follows: 

I. NPOA for Conservation and Management of Sea Turtles 2008 
II. NPOA for Conservation and Management of Shark  

III. NPOA on Aquatic Invasive Alien Species 2021-2025 
IV. NPOA on IUU Fishing 
V. NPOA on Sea Cucumber 

VI. NPOA on Dugong 
VII. NPOA for The Management of Fishing Capacity in Malaysia (NPOA-Capacity) 

VIII. Coral Triangle Initiative on Coral Reefs, Fisheries and Food Security (NPOA-CTI-
CFF) 
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4.1.3 Marine Protected Areas in Malaysia 

The precious coral reefs are important for many different reasons including breeding 
habitats of various commercially valued species of marine resources and should be 
protected. Organizations under the United Nations such as the United Nations 
Environment Programme World Conservation Monitoring Centre (UNEP-WCMC) and the 
international NGOs like the International Union for Conservation (IUCN), through its 
World Commission on Protected Areas, have repeatedly called for the increase the 
coverage of protected areas globally (UNEP-WCMC, 2016).  
 
The political process of MPAs designation is significant to meet various biodiversity 
conservation efforts, fisheries management, and social welfare (Christie & White, 2006), 
as well as the global goal of food security of Sustainable Development Goals (SDG) 
(Tsurita et. al., 2018). MPAs are also an effective medium to sustain the quality of marine 
biodiversity as well as in maintaining ecosystem services and functions. The local 
communities and the marine ecosystems could benefit from the protected areas, and 
the resources therein, due to the flow of ecosystem services (Tonin, 2018). MPAs may 
also benefit in terms of providing resistance to the unpredictable impacts of climate 
change (Sala & Giakoumi, 2018). 
 
MPAs with legal structure have existed since 1970, while MPAs before that year was 
voluntarily established without any legal structure. MPA governance can be either top-
down (centralized) or bottom-up (decentralized). Top-down or centralized MPA is the 
formal and common method of MPA designation. In Peninsular Malaysia, MPAs are 
governed by the Division of Marine Park (formerly Department of Marine Park) of the 
Fisheries Department Malaysia, which was established to manage the existing 42 marine 
parks gazetted under Part IX of the Fisheries Act 1985.  
 
One type of MPAs is the no-take zone, also known as a no-take marine reserve, which 
offers a greater amount of protection to the ecosystems and marine life especially corals 
(Abesamis et al., 2017). No take zone has been regarded as the most effective type of 
MPAs since it restores fish assemblages and ecosystems (Sala & Giakoumi, 2018). 
Nevertheless, it must also be borne in mind that the successful implementation of MPAs 
depends greatly on the support of all stakeholders and the acceptance of the local 
communities (Tonin, 2018). Therefore, designating MPAs without considering the local 
needs and knowledge may not succeed because the cooperation of the local 
communities, is crucial to guarantee the success of the MPAs. 
 
 

 

 

 

 

 

 

 

There are many definitions of protected areas but the widely used definitions are from 
the Convention on Biological Diversity (CBD) 1992 and the International Union for 
Conservation of Nature (IUCN). Since the IUCN works have been well recognized and 
applied in many conventions, it is pertinent to discuss protected areas under the 
organization. All the six categories of protected areas designed by IUCN carry certain 
specifications from "totally protected" to "multiple use zones". The revised definition of 
protected areas under IUCN is: 

 

 

 

 

 

 

 

 

The CBD, on the other hand, defines protected areas in Article 2 as "a geographically 
defined area which is designated or regulated and managed to achieve specific 
conservation objectives". However, as noted by both Dudley (2008) and Woodley et al 
(2011), it was agreed by the CBD Secretariat that their protected area definition brings 
the same meaning to the newly found definitions by the IUCN. What remains is the true 
intent of 'protected areas' that CBD carries. The Aichi Biodiversity Target, which was 
agreed upon by the State Parties during the 10th Conference of Parties (COP-10) in 
Nagoya, was set to further clarify marine protection. To strengthen the MPA framework, 
Target 11 of Aichi Targets provides a more detailed measurement and time frame:  

  

A clearly defined 
geographical space, 

recognized, dedicated and 
managed, through legal or 
other effective means, to 

achieve the long-term 
conservation of nature with 

associated ecosystem 
services and cultural values 

By 2020, at least 17 percent of 
terrestrial and inland water, 

and 10 percent of coastal and 
marine areas, especially areas 

of particular importance for 
biodiversity and ecosystem 

services, are conserved 
through effectively and 

equitably managed 
ecologically representative 

and well-connected systems 

This Target 11 was renewed during COP-
15 of CBD held in 2021 or better known 
as the Kunming-Montreal Biodiversity 
Target. 
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Benefits of MPA 

Here are arrays of benefits of MPAs, mainly; fishery activities, recreation, watershed 
protection, ecological processes, education and research, cultural values, income 
source, and biodiversity. Some scholars classified the benefits of MPAs into different 
categories; "for humans" and "for nature" (Angulo-Valdés, & Hatcher, 2010; Vu, 2013), 
while others put it into "fisheries management" and "biodiversity conservation" 
categories (Chaboud, 2011).  The classification can further be divided as follows: 

 

  

Can be divided into two categories; "directly" and 
"indirectly".  Direct benefits would mean the benefits are 
more felt by on-site users in terms of fisheries benefits 
such as larger fish biomass and abundance (Halpern, 
2003). Indirect benefits, it is those accrued by individuals 
living outside of the protected area, for example, tourism 
opportunity, employment opportunity, shore protection, 
ecosystem recovery, maintaining global climate change, 
and political conflict resolution (Badalamenti et al, 2000). 
Most direct benefits for humans are often associated with 
extractive uses of natural resources, which is in the range 
of "fisheries management" as mentioned above, while 
indirect benefits sustain the fisheries ecosystem for a 
longer natural resource extraction period (Rodwell & 
Roberts, 2000; Potts, 2014). 

Similar to biodiversity conservation in which it affects 
ecological processes such as nutrient cycling, climate 
stability, critical habitat, biological diversity, food web, 
and ecosystem resilience, among others (Board, 2001; 
Angulo-Valdés & Hatcher, 2010). Aside from providing 
provisions to on-site communities, protected areas can 
deliver ecosystem services at a global scale, provided the 
spatial magnitude is large (Halpern, 2003). At the local 
scale, on-site communities can benefit mainly from 
fisheries, such as wider larvae dispersal, overflowing, 
abundance, size, and diversity of catch as observed by 
both Guidetti et al (2014) and Harrison et al (2012). 
Costello (2014) is of the view that if a large enough 
protected area is designated worldwide, more 
substantial ecosystem services and benefits can be 
delivered, such as carbon sequestration, complete 
protection of migratory animals, sea defense, coastal 
erosion, and climate control. This view is supported by 
Potts et al (2014) who opine that this can be achieved 
through the protection of critical marine components and 
processes such as substratum, coral reefs, seagrass 
beds, and hydrological, geological, and evolutionary 
processes. 

Benefits for human 

Benefits for nature 

 

 

These categorizations of benefits are mutually supportive and interdependent. As 
suggested by Potts (2014), the fishery benefits for human use could not be sustained 
without the stability of marine components (e.g. habitat, sea space) and the processes 
(e.g. food web dynamics, ecological interactions). Ideally, MPAs are generally aimed at 
achieving any of the two main objectives but a well-designed and executed MPA can 
balance both fisheries management objectives and biodiversity conservation (Halpern, 
2003; Rice et al, 2012). 
 
There are several international conventions and treaties recognizing the necessity to 
focus on marine biodiversity conservation. Firstly, the Convention on Biological 
Diversity. (CBD) is the first global agreement specifically intended to provide for the 
conservation and sustainable use of biodiversity. The introduction of this Convention 
reflects the global response to the threat of worldwide biodiversity loss and it had been 
entered into force on 29 December 1993. The Convention encompasses all living 
organisms and their ecosystems and establishes principles and procedures for the 
management and conservation of biological diversity. Next is the Convention on 
Wetlands of International Importance Especially as Waterfowl Habitat (Ramsar 
Convention), which is an intergovernmental treaty providing the framework for national 
action and international cooperation to conserve and wisely use wetlands and their 
resources.  
 
Other than that, the 1995 Fish Stocks Agreement, which is concerned with the 
management of straddling stocks and highly migratory species, also highlights that the 
conservation of marine and coastal biodiversity must be balanced with the sustainable 
use of marine living resources to ensure the marine ecosystem remains healthy. 
In addition, marine environmental law principles also navigate the conservation of 
marine biodiversity, including customary international law, international law ( i.e, the 
1973 Convention on International Trade in Endangered Species in Wild Fauna and Flora, 
the 1982 Law of the Sea, decisions of the International Court of Justice (ICJ), International 
Tribunal of Law of the Sea (ITLOS) and the World Trade Organization (WTO) Panel 
(George, 2008).  
 
Apart from the above-mentioned conventions, marine pollutions conventions are 
significantly linked to the conservation of marine biodiversity, such as OILPOL 1954, 
Intervention Convention 1969, London Convention 1972 and its protocol, MARPOL 
73/78, OPRC 1990, Bunker Oil Convention 2001, AFS Convention 2001, Ballast Water 
Convention 2004 and Nairobi Convention 2007.  
 
At the national level, Malaysia has taken initiative to introduce several policies on the 
management of marine biodiversity in the country, mainly the National Policy on the 
Environment 2002, Third National Agriculture Policy (DPN 3), National Policy on 
Biodiversity Policy 1998, National Policy on Biological Diversity 2016 – 2025, and National 
Plan of Action to Prevent, Deter and Eliminate Illegal, Unreported and Unregulated 
Fishing (NPOA - IUU). There are also around 45 legislations that directly and indirectly 
regulate marine biodiversity in Malaysia, including Part IX of the Fisheries Act 1985, 
Access to Biological Resources and Benefit Sharing Act 2017, Biosafety Act 2007, 
National Forestry Act 1982, and National Parks Act 1980. 
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Nevertheless, Talaat et al., (2013) have urged to revisit the policy and legislative aspects 
of safe and sustainable use of resources as there is no single unified and comprehensive 
federal legislation to deal with the management, of safe and sustainable use of biological 
resources. Basiron and Kaur (n.d) have proposed the government formulate a specific 
national policy for managing the oceans.  
 
Such policy is required in balancing the need to continue and perpetuate the provision of 
goods and services from the sea and for development and economic activities. This 
policy is seen as key to resolving conflicts between different uses and users of the sea, 
alleviating pressure on the marine environment and resources, and taking cognizance of 
the need for integrated planning and management of Malaysia's waters. 
 

Management of MPA in Malaysia 

The jurisdiction over MPAs in Malaysia is divided along the lines of List I, II, and III of the 
Schedule IX of the Federal Constitution. The Schedule demarcates the power division of 
two authorities, namely the Federal and State governments, each exercising a certain 
degree of authority over MPAs in their respective jurisdictions.  
 
Designation of marine parks through the political process in Malaysia serves to protect, 
conserve and manage the biological diversity of marine areas inclusive of endangered 
and threatened species as well as their natural habitats.  
 
As a result, the MPAs in Malaysia are uniquely governed by distinct authorities. A possible 
challenge for holistic MPA management would be the state-sanctioned marine parks, 
which derived their power from States' enactments. For the time being, as provided by 
the Federal Constitution, only Sabah and Sarawak on Borneo Island have been conferred 
with bigger jurisdictions on environmental matters. The distinct jurisdiction in managing 
the MPAs in Malaysia is divided into three as illustrated below. 
 

 

 

SARAWAK MPAs 

The Turtles Board as the custodian agency for the 
Talang Talang Besar Island, Talang Talang Kechil 
Island, and Satang Besar Island derives its powers from 
the Sarawak Turtle Trust Ordinance 1957. The Sarawak 
2003 State Fisheries Ordinance Marine, enforced by 
the Marine Fisheries Department, regulates fishing 
activities within its territorial waters. The Wild Life 
Rangers of the Sarawak Forestry Corporation (SFC) 
guard the Sanctuaries, where many threatened 
species reside, as empowered by the Wildlife 
Protection Ordinance 1998 (Amended 1995). The 
waters around three islands off Sarawak, namely Pulau 
Talang-Talang Besar, Pulau Talang-Talang Kecil, and 
Pulau Satang, have also been gazetted as fisheries 
protected areas, whereby collection of marine fauna 
and flora is prohibited.  
Fishing in fisheries-protected areas is also prohibited 
unless specifically licensed to do so. Talang-Satang 
National Park, Miri-Sibuti, and Sarawak's Turtle Islands 
are among the MPAs of Sarawak that is also patrolled 
by the Wild Life Rangers. Alas, as suggested by Tisen 
(2009), this has yet to fulfill the 10% quota of land 
designated as protected areas (as targeted under Aichi 
Target 11) despite Sarawak adopting the IUCN's 
suggestion of including ecological, biological, 
topographical, and social factors into MPAs 
designation. It would be the responsibility of the 
Protected Areas and Biodiversity Conservation (PABC) 
Unit under the SFC, specifically the Planning 
Department to try and find measures to set Sarawak 
MPAs to achieve the 10% target. 

Federal MPAs 

MPAs in Peninsular Malaysia are run by the Federal 
agency i.e., the Division of Marine Park and 
Resources Management Marine Parks and 
Resources Management Division, formerly known 
as the Department of Marine Park. Currently parked 
under the Fisheries Department Malaysia, it 
currently oversees 42 marine parks in Peninsular 
Malaysia listed under the auspice of Part IX of the 
Fisheries Act 1985. In 1994, Section 41(1) of the 
Establishment of Marine Parks Malaysia Order 1994 
provided a 2nm buffer zone encircling the marine 
park islands.  
The section contained specific words on advising 
against exploitative activities jeopardizing the 
marine environment with the exception of Kapas 
Island, which is only up to 1 nautical mile from the 
island's baseline. Concurrently, it created a safe 
zone for critical habitats for certain species, mainly 
marine endangered species. Among the restrictions 
are mollusk and corals collecting, which can be 
penalized. The prohibitions against such activities 
are enforced within a 2nm buffer zone radius 
encircling the marine park islands. 

SABAH MPAs 

Sabah MPAs were created under the auspice of the 
Parks Enactment 1984 (repealing the National Parks 
Enactment 1977), which came with the clear 
prohibition of tree cutting, coral removal, and 
pollution activities (Section 48, Part VIII, Parks 
Enactment 1984). Violations within the Sabah Marine 
Parks can be penalized up to RM750,000.00 of fine, 
and/or one to seven years imprisonment, which is a 
pricey deterrence for illegal coral trade.  
Aside from the 1984 Parks Enactment, the Wildlife 
Conservation Enactment 1997 allows the creation of 
three other types of MPAs, namely Conservation 
Areas, Wildlife Sanctuaries, and Wildlife Hunting 
Areas. Reiterating the SDG's goals of sustainable 
development, both enactments complement one 
another by way of providing critical habitats to 
endangered species while preserving the rights of the 
indigenous communities for food hunting within the 
sanctuaries. 
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Enactment 1977), which came with the clear 
prohibition of tree cutting, coral removal, and 
pollution activities (Section 48, Part VIII, Parks 
Enactment 1984). Violations within the Sabah Marine 
Parks can be penalized up to RM750,000.00 of fine, 
and/or one to seven years imprisonment, which is a 
pricey deterrence for illegal coral trade.  
Aside from the 1984 Parks Enactment, the Wildlife 
Conservation Enactment 1997 allows the creation of 
three other types of MPAs, namely Conservation 
Areas, Wildlife Sanctuaries, and Wildlife Hunting 
Areas. Reiterating the SDG's goals of sustainable 
development, both enactments complement one 
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4.2 Addressing IUU Fishing 

Illegal, unreported and unregulated ("IUU") fishing is a global issue faced by many coastal 
countries, thus warranting a separate section. It represents a major threat to the long-
term sustainability of the world's oceans. IUU fishing undermines national and regional 
efforts to manage fisheries sustainably and to conserve marine biodiversity. Such fishing 
is neither a new phenomenon in capture fisheries nor confined to the high seas. It also 
occurs in the EEZs, which accommodate diverse habitats (Riskas et. al., 2018) and 
connects both national and foreign vessels to territorial waters.  
 
By circumventing regulation by authorities, IUU fishing causes billions of dollars of 
revenue loss annually to the legitimate fishing industry. As territorial waters are vast and 
require multiple governing bodies to ensure regulations, owners of IUU fishing vessels 
are difficult to trace (Azmath and Grewal, 2017). With the growing demand for marine 
resources and the limited marine resources, particularly to support food supply, IUU 
fishing has become a great threat to fishing countries. 
 
The international fishing communities have been working closely with one another to 
overcome this issue. However, some countries have limited funding to manage and 
control fishing activities within their territorial waters (Petrosian et. al., 2015). These 
activities can be resilient to international regulatory measures, hiding behind the inability 
or unwillingness of states to enforce fisheries regulations (Miller et. al., 2014). 

  

 

 

4.2.1 Main Factors Contributing to IUU Fishing 

IUU fishing may result from the fact that many countries have yet to adopt adequate 
frameworks for fishing management at the national level. Given that IUU fishing refers to 
a broad spectrum of fishing activities classified as 'illegal', 'unreported', and 
'unregulated', it may occur on the high seas or within national jurisdictions. There are 
several factors contributing to the occurrence of such fishing activities, one of which is 
poor governance, referring specifically to the limited and overlapping enforcement by 
relevant authorities (Dirhamsyah, 2012. Absent regional enforcement bodies or 
multilateral agreements, IUU fishing is difficult to overcome, and issues relating to 
overfishing and other fishing problems will continue (Zhang, 2018). 
 
IUU fishing is also triggered by the high and growing demand for seafood, particularly in 
Southeast Asia, where the populations profoundly depend on marine resources for food 
and income (Johns, 2013). IUU fishing is highly profitable simply because it is more 
'expensive' to be a responsible fisher in the market. Given that such fishing is unreported 
and unregulated, it provides lucrative revenue with no imposed tax. IUU fishing also 
occurs on such a large scale because it can often be practiced with impunity. This is 
mainly the case in the territorial waters or EEZs of countries that cannot afford to 
implement costly and complex fisheries control measures. The complexity of the fishing 
industry, and the many levels of organization involved in this industry leave it vulnerable 
to the influence of organized transnational crime and corruption. 
 
The ocean plays a very important role in the development of marine-related economic 
activities, including oil and gas exploration, sea transport services, and fisheries. 
Although Malaysia has yet to ratify all international conventions relating to fisheries and 
marine activities, the country has to a certain extent adopted comprehensive monitoring, 
control, and surveillance ("MCS") system for its EEZ, which was founded based on the 
United Nations Convention on the Law of the Sea 1982 ("UNCLOS"). Malaysia has also 
adopted various pre-emptive mechanisms to prevent the exploitation of marine 
resources, which focus on the west coast of the Malaysian Peninsular (Saharuddin, 
2001). 
 
Being a fisheries nation, Malaysia is facing serious and worsening problems in fisheries 
management. Its problems with IUU fishing are generally associated with encroaching 
fishers from neighboring countries such as Vietnam, Thailand, and Indonesia. 
 
Approximately 980,000 metric tonnes of fish (worth RM6 billion) are said to be stolen in 
Malaysian waters (mainly East Coast) annually by illegal foreign vessels usually from 
Thailand, Vietnam, and Indonesia (Majid, 2017). It has been roughly estimated that only 
50 percent of the fish caught in Malaysian waters are landed; the rest are 'unreported' 
mainly because of territorial sea encroachment by foreign fishing vessels (David, 2017). 
On the East Coast of the Malaysian Peninsular, encroachment of foreign fishers not only 
affects the livelihood of the local fishers but also destroys marine biodiversity, as well as 
being entangled with drugs and firearms trafficking. 
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4.2.2 Major Impacts of IUU Fishing 

There are several major impacts of IUU fishing as follows: 

 

Overfishing 

According to the UN Food and Agricultural Organization ("FAO"), up to thirty percent of 
global catches may be caught illegally or remain unreported (NIC, undated). Unreported 
catches make sustainable fisheries unworkable and threaten all conservation 
measures. IUU fishing targets already depleting stock and juveniles or occurs in areas 
that are closed to fishing (Agnew et. al., 2009). Overfishing is greatly enabled by the 
existence of foreign vessels equipped with sophisticated technologies. Malaysia and 
Indonesia have been severely affected economically by overfishing by such technologies 
(Pedrason et. al., 2016). Therefore, such activities can also be considered an economic 
crime (Nova, 2016). 

Bycatch 

Also associated with the presence of large vessels equipped with sophisticated 
technologies. By-catch is not limited to commonly fished species or fish of unfavorable 
sizes, but may also include whales, dolphins, seabirds, turtles, sharks, rays, and other 
forms of marine wildlife (Hall et. Al., 2017). The use of banned and destructive fishing 
gear such as trawls, bombs, and cyanide damage the sea floors, and reefs leading to 
even greater amounts of by-catch, as well as interrupting marine biodiversity (Nova, 
2016). Thus, investing in programs to tackle IUU fishing can help to resolve issues such 
as turtle extinction and other consequences of by-catch (Riskas, 2018). 

Severe economic loss 

Most likely to be inflicted on coastal communities and small-scale fisheries, apart from 
the national economy.  This economic loss is a result of overfishing leading to depleting 
fish stocks and marine biodiversity, as well as creating significant collateral damage to 
marine ecosystems (Pedrason et. al., 2016; Petrosian et. al., 2015; Agnew et. al., 2009). 

Social damage 

IUU fishing constitutes more than a crime against fish because the documented crimes 
other than fisheries crimes associated with IUU fishing (e.g., document forgery, human 
trafficking for labor, smuggling, money laundering, and drugs trafficking) fall within the 
definition of transnational criminal activities according to this classification system. It 
has demonstrated that one crime is vital for the other to flourish (Noonan and William, 
2016). 

 

                   
      

             
      
      

                 
        

 

 

Maritime security breaches 

The complexity of the maritime-security breaches does not allow for each illegal activity 
to be understood, addressed, and suppressed individually. In addition, IUU fishing not 
only causes fisheries disputes and maritime incidents involving fishers but also poses 
serious threats to maritime security and stability. Thus, a comprehensive and inclusive 
approach is needed to explore, understand and disrupt the linking and overlapping of 
various maritime-security breaches (Chapsos and Hamilton, 2018). 

 

4.2.3 Combatting IUU Fishing: International and Regional Framework 

As international awareness is increasing, the global community is trying to address the 
underlying weaknesses of the regulatory regime, threats to marine biodiversity, and the 
revenue losses of fisheries nations, which leads to the re-examination of the 
international regulatory framework for fisheries in many countries. Pomeroy et al. have 
proposed several strategies to improve the sustainability of fishery resources, including 
strengthening transboundary or regional fisheries management, engaging the private 
fisheries sector, implementing an ecosystem-based approach to fisheries management 
("EAFM"), and enforcing a market-based approach (Pomeroy et. al., 2016). Some 
countries, including Australia and Malaysia, have advanced efforts at the national level 
by reinforcing their domestic legal frameworks, while the European Union has proposed 
stricter measures to limit trade in IUU fish (Pedrason et. al., 2016).  
 
The importance of monitoring and regulatory enforcement for both fishing activities and 
trade must never be ignored when combatting IUU fishing (miller et. al., 2014). Effective 
coordination between government agencies, data and research management, and 
participation and commitment by all stakeholders are also pertinent in combating IUU 
fishing (Zhang, 2018). Such cooperation requires an effective governance framework that 
includes regulation, enforcement, coordination, and participation that involves multiple 
stakeholders.  
 
Among the earliest multilateral action taken by the international community to alleviate 
problems relating to ocean governance were the United Nations Convention on the Law 
of the Sea I (1958) and II (1960). Given that these two conventions failed to address issues 
about territorial limits and fisheries rights, the UNCLOS was further negotiated and 
signed in 1982 to define the rights and responsibilities of nations concerning their use of 
the world's oceans and to establish guidelines for businesses, environment, and 
management of marine natural resources. Following the measures stipulated in the 
UNCLOS, several legal instruments have been created (Table 14). 
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The FAO Agreement to Promote Compliance with International Conservation and 
Management Measures by Fishing Vessels on the High Seas, 1993 prevents the 're-
flagging' of vessels fishing on the high seas under flags of states that are unable or 
unwilling to enforce international fisheries conservation and management measures 
(FAO, 1995). The maintenance of records of fishing vessels is covered extensively by the 
provisions of this agreement. The United Nations Fish Stocks Agreement 1995 ensures 
the long-term conservation and sustainable use of straddling and highly migratory fish 
stocks within the framework of the UNCLOS (Tahindro, 2017). This Agreement spells out 
the duties of flag states, including those related to registration and records of vessels, 
authorizations, MCS, as well as compliance and enforcement. Cooperation in 
international, regional, and sub-regional enforcement is also addressed in the 
agreement, along with boarding and inspection procedures and port state measures. 

  

UN FAO 

FAO Agreement to Promote 
Compliance with International 
Conservation and Management 
Measures by Fishing Vessels on 
the High Seas, 1993 

FEDERAL 

FAO Agreement to Promote 
Compliance with International 
Conservation and Management 
Measures by Fishing Vessels on 
the High Seas, 1993 

United 
Nations Fish 

Stocks 
Agreement, 

1995 

FAO Agreement on Port State 
Measures to Prevent, Deter and 
Eliminate IUU Fishing, 2009 

Table 14:  
International Instruments to Combat IUU 

Fishing 

 

 

Several international plans of action ("IPOA") have been introduced to address specific 
issues in fisheries governance, including the International Plan of Action to Prevent, 
Deter and Eliminate Illegal, Unreported and Unregulated Fishing 2001 ("IPOA-IUU"). This 
IPOA serves as an international tool to combat IUU fishing, used by all states in general, 
flag states, coastal states, market states, port states, and regional fisheries 
management organizations ("RFMOs"). The IPOA-IUU calls on all countries to develop 
and implement a consistent NPOA, and to review it periodically. The core elements of 
the IPOA-IUU are the implementation of the responsibilities relating to fisheries of flag 
states, coastal states, and port states, as well as the introduction of market-based 
measures (FAO, 2001). 
 
The FAO Agreement on Port State Measures to Prevent, Deter and Eliminate IUU Fishing 
2009 was signed to prevent vessels engaged in IUU fishing from using ports and landing 
their catches. The execution of this agreement aims to reduce the incentive of such 
vessels to continue operating and to block fishery products of IUU fishing from reaching 
national and international markets. This international agreement also covers the role of 
flag states and RFMOs in the implementation of port state measures. 
 
Although many international instruments have underlined the principles of responsible 
fisheries for coastal states to regulate matters concerning sustainable marine-resources 
management, it is also important to ensure that comprehensive regional fisheries 
management considers measures to protect marine ecosystems at the regional level. 
Through regional efforts, several measures can be adopted such as preventive actions 
against the adverse effects of IUU fishing on marine ecosystems and the sustainability of 
fishing industries (Table 15). 
 

SEAFDEC ASEAN CTI-CFF 

SEAFDEC 
Regional 
Fishing 
Vessels 
Record 
(RFVR) 

ASEAN 
Guidelines for 
Preventing the 
Entry of Fish and 
Fishery Products 
from IUU Fishing 
Activities into the 
Supply Chain 

CTI-CFF 
Regional 
Plan of 
Action 
(RPOA) 

  ASEAN Catch 
Documentation 
Scheme (ACDS) 

  

 
  Table 15: Regional Instruments to Combat IUU Fishing 
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One significant measure taken by the Association of Southeast Asian Nations (ASEAN) 
members through the Southeast Asian Fisheries Development Centre (SEAFDEC) is the 
Regional Fishing Vessels Record ("RFVR"). This measure aims to develop a regional 
record of fishing vessels, beginning with vessels measuring 24 meters in length (which 
could be expanded later with the recording of vessels measuring fewer than 24 meters) 
and applicable to countries in the region that are attempting to improve their fishing 
licensing systems which conform to regional and international requirements. The refined 
fishing licensing systems and the RFVR could be used effectively as a fisheries 
management tool for combatting IUU fishing in Southeast Asia. 

 

Another substantive regional effort was to create the ASEAN Guidelines for Preventing 
the Entry of Fish and Fishery Products from IUU Fishing Activities into the Supply Chain. 
It was introduced to provide tools for the ASEAN Member States ("AMS") to ensure that 
fish and fisheries products from the region entering the global supply chain do not come 
from IUU fishing activities. The objectives of the guidelines are as follows: 

I. To introduce strategies and recommend appropriate measures for the AMS to 
prevent the entry of IUU and fisheries products into the supply chain 

II. To guide for the AMS to develop, strengthen and implement effective fisheries 
management for responsible and sustainable fisheries 

III. To promote regional collaboration among the AMS to strengthen MCS systems of 
fish and fisheries products entering the supply chain 
 

The ASEAN Catch Documentation Scheme ("ACDS") was also introduced under the 
requirement of SEAFDEC Member Countries to comply with the requirements of the EC 
Regulation 1005/2008. The objectives of the scheme are as follows: 

I. To provide a unified framework that will enhance the traceability of fish and 
fisheries products for effective marine fisheries management in AMS 

II. To enhance the credibility of fish and fisheries products for intraregional and 
international trade 

III. To prevent the entry of fish and fisheries products attained from IUU fishing 
activities into the supply chain of AMS 

 

In addition, through a multilateral partnership, the Coral Triangle Initiative on Coral 
Reefs, Fisheries, and Food Security ("CTI-CFF") has successfully implemented its 
Regional Plan of Action ("RPOA") aiming to sustain marine and coastal resources. The 
RPOA is guided by nine principles designed to promote responsible fishing practices, 
including combatting IUU fishing, in the region. This plan of action was agreed to by the 
fisheries ministers of six countries in May 2007. Among the goals and targets relating to 
combatting IUU fishing are Goal 2 through EAFM and Goal 5 through Threatened Species 
Status Improving ("TSSI"). Three targets are stipulated under Goal 2 namely:  

I. Criminalization and enforcement to combat IUU fishing as "transnational 
organized crime" 

II. Improved enforcement of IUU fishing through greater collaboration 

 

 

III. New surveillance, enforcement, and judicial cooperation measures to address 
IUU fishing 

The targets enumerated under Goal 5 are two-pronged: 
I. Enforcement of legislation and action on shark fishing, including reducing the 

incidence of IUU catch 
II. Recognition and enforcement of laws and regulations to combat IUU fishing and 

trafficking of threatened marine species as transnational organized crime 

 
RPOA has faced many challenges, which demonstrates the need for ongoing 
commitment by participating states. RPOA measures may be able to stop the increase 
of IUU fishing, particularly in Southeast Asia. Thus, the development of a system to 
detect IUU vessels, as well as regional cooperation and collaboration are essential to 
combat the growing IUU fishing in national waters. Looking at the regional cooperation 
between Thailand and Malaysia, it is suggested by Agnew et. al. (2009) that the 
importance of regional cooperation can be further extended through an information-
sharing system to accomplish a mutual maritime-security objective. Regional 
cooperation in the fisheries sector will ultimately assist to meet the needs to provide food 
security and economic development, create a sustainable fisheries sector, and prevent 
maritime conflict (Bellmann et. al., 2016). 
 
 
4.2.3 Combatting IUU Fishing: The Domestic Legal Framework 
 
The Fisheries Act 1985 had undergone several amendments till 2012, to strengthen 
governance in Malaysian waters. This legislation provides regulatory and enforcement 
measures to combat unauthorized marine-related activities, particularly illegal maritime 
encroachment by foreign fishing vessels in Malaysia's territorial waters. Section 6 of the 
Act empowers the Director General of Fisheries to make plans to regulate matters of IUU 
fishing in Malaysia under the NPOA-IUU. Given that IUU may also involve local fishers or 
vessels, Section 8 stipulates that any fishing activity in Malaysia's fisheries waters 
requires a valid license issued and that the vessel shall not contravene any condition in 
the license issued. Concerning foreign fishing vessels, Part V of the Act spells out their 
rights and duties, including that to access fisheries resources in Malaysian fisheries 
waters (Section 15 to Section 24).  
 
Section 15 prohibits any fisheries activity by foreign fishing vessels unless authorized 
under an international fisheries agreement between Malaysia and other states or 
international organizations under which the vessel is flagged. However, the operation of 
such vessel shall require a permit under Section 19 and to comply with fishing 
regulations as embedded in Section 17. Yuliantiningsih et. al. (2018) noted that the 
Indonesian Government has campaigned for illegal fishing to be recognized as a 
transnational organized crime to promote for more effective regional control mechanism 
on IUU Fishing.  
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The Fisheries Act 1985 provides details on the prohibited fishing methods under Section 
26, including the use of explosives, poisons or pollutants, electrical equipment, or any 
prohibited gear. Further, no person is allowed to fish, disturb, harass, catch or take any 
aquatic mammal or turtle beyond the national jurisdiction; any aquatic mammal or turtle 
caught should be released instantly (Section 27). To ensure compliance with the rules 
and regulations, Section 46 prescribes measures to be taken where any authorized 
officer may act without a warrant if they believe there is a violation.  
 
This provision allows an authorized officer to halt and search any vessel or vehicle 
transporting fish, and further inspect all the documents and anything else on board, 
including the crew, equipment, and the catch. Section 47 of the Fisheries Act 1985 allows 
authorized officer to enter, seize and arrest without a warrant when he has reason to 
believe that an offense has been committed under the Fisheries Act 1985. Section 47A, 
Section 47B, and Section 47C authorize any fisheries officer to investigate, require the 
attendance of witnesses, and examine witnesses. 
 
The enactment, amendment, and enforcement of the Fisheries Act 1985 reflect 
Malaysia's commitment to enhancing its local fisheries sector, as well as to ensuring its 
compatibility with international legal requirements and management practices. This Act 
has well translated the state's obligations as enumerated under the UNCLOS. Malaysia 
also has several other pieces of federal legislation that help to strengthen and 
complement the implementation of the Fisheries Act 1985, particularly those related to 
fisheries management and enforcement in the EEZ.  
 
These laws are specified in the Exclusive Economic Zone Act 1984, the Continental Shelf 
Act 1966, the Territorial Sea Act 2012, and the Maritime Enforcement Agency Act 2004, 
which are also essential in governing maritime-related activities and resources in 
Malaysia's EEZ. The first three Acts were enacted to define national jurisdiction and 
sovereign rights in the maritime space, while the fourth Act was adopted to establish the 
Malaysian Maritime Enforcement Agency, which is the national coast guard. 
 
 

 

  

 

 

4.3 Ecosystem-based Management Approach to Protect Our Marine Biodiversity  

With anthropogenic pressures generally increasing, managing each of these activities in 
silo is therefore insufficient to conserve marine ecosystems as a whole (Talaat and Kaur, 
2019). The main reason for the continuous deterioration of the marine ecosystems and 
environment is the current piecemeal governance strategy, as management has largely 
been carried out sectorally (Halpern et al., 2008), and the potential cumulative impacts 
are often not dealt with comprehensively.  

 

The interlinkage between ocean governance and Marine Spatial Planning (MSP) was first 
raised by Underdal (1980) and was further supported by Hu (2012), who proposed that 
the solution to the crisis that has been echoed for the last three decades is based on 
integrated and ecosystem-based approaches to ocean governance. This brings MSP into 
attention, as potentially the best solution to sustainably manage a marine and coastal 
space, where allocation of human activities in specific marine areas can be made 
according to objectives (e.g. either for the development or preservation of an area) or 
specific uses. An all-encompassing planning and management framework is imperative 
to ensure that impacts from coastal and marine activities would accrue socio-economic 
and environmental benefits, without which these activities can adversely cause 
undesirable environmental and social impacts.  

 

As noted earlier by Ehler & Douvere (2009), we can only plan and manage human 
activities in coastal and marine areas, but not the marine ecosystems or components of 
the ecosystems. The complication in governing her waters (Figure 11) is magnified for 
Malaysia as a federation, particularly when it comes to regulating anthropogenic 
activities and multiple uses in marine and coastal space (Talaat and Kaur, 2019). As an 
ecosystem-based approach to sustainable development, MSP can be invoked to better 
manage her marine and coastal areas and their environment. 
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Figure 11: Malaysian fisheries waters or EEZ (Source: Department of Fisheries Malaysia, 2016)  

 

In implementing MSP, stakeholders at all levels must be engaged from the beginning. The 
local communities’ traditional knowledge and practices should never be sidelined in the 
decision-making process. Their years of living in and off the marine and coastal 
environment should be factored in and inform the policies and decisions made.  

 

MSP is one of the Key Ocean Management Domains of the UN Decade of Ocean Science 
2021-2030, and MSP is crucial in order to achieve sustainable ocean as well as 
sustainable ocean economy (another term for Blue Economy) as can be seen from Figure 
12 below. 

 

  Figure 12:  
Key Ocean Management Domains of the UN Decade of Ocean Science 2021-2030 

(Source: UN Ocean Decade Implementation Plan, 2021) 

 

 

5.0 GAPS IN THE MALAYSIAN MARINE ENVIRONMENTAL GOVERNANCE 
FRAMEWORK 

 
5.1 The Division of Power in Marine Environmental Protection  
 
The jurisdiction of the State and Federal governments is separated as provided by the 
Federal Constitution. States are given rights over estuarine fishing and turtle 
conservation (Item 12, List II of the Federal Constitution). As mangrove is considered 
vegetation on land, it automatically falls under the State jurisdiction (List II of the Federal 
Constitution). The marine fish stocks, which are under the jurisdiction of the Federal 
government (List I of the Federal Constitution) are highly dependent on the mangroves, 
which are under the state's jurisdiction, as critical nursery and spawning areas. This 
sectoral power division creates obstacles to an integrated approach toward sustainable 
marine environment management. Another form of power division is provided by the 
Territorial Sea Act 2012, which sets the boundaries for the management of marine water. 
States are empowered to regulate fisheries matters starting from the low water mark up 
to 3 nm as provided under Section 3(3).  
  
Federal jurisdiction on the territorial waters is limited up to 12nm from the low water 
mark seaward. As each State has independent control over their respective marine 
areas, it resulted in an imbalance in marine protection, such as a different level of 
protection for turtles. As accorded by UNCLOS 1982, the Exclusive Economic Zone Act 
1984 (EEZ 1984) has provided for the establishment of the EEZ. This Act allows Malaysian 
fishing vessels to harvest marine resources in the EEZ and the Malaysian government to 
implement marine pollution regulations on the vessels (Part IV of the EEZ Act 1984). 
 
Apart from List II of the Federal Constitution, the Borneo states of Sabah and Sarawak 
have been conferred additional powers as codified in the Supplemental List IIA and IIIA 
of the Federal Constitution. These provisions have added another layer of complexity to 
the Malaysian marine governance framework. Supplemental List IIIA of the Federal 
Constitution provides for both Sabah and Sarawak to establish authorities such as the 
Sabah Biodiversity Centre and Sarawak Forestry Corporation. The outcome of this power 
division is that the federal laws emulated by the Federal government can only be 
implemented in Sabah and Sarawak through adoption and consent.  
 
This fragmented approach to pollution management, according to Mustafa & Mokhtar 
(2012), contributes to hampered effective marine protection. Similarly, enforcement of 
sea and maritime affairs are under the jurisdictions of different departments. The Marine 
Department, the Maritime Enforcement Agency, Marine Police, Marine Parks 
Department, Royal Malaysian Navy, and Fisheries Department are all involved in 
enforcing these laws in the Malaysian waters where their jurisdictions are often 
overlapping leading to inefficient operation and enforcement.  
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As suggested earlier by Saharuddin (2001), the presence of too many government 
agencies and interested private sectors in Malaysia can create overlaps in function and 
jurisdictions. For example, the Department of Fisheries includes the marine turtles under 
its Annex of protected species (under the Fisheries Act 1985), but the Department of 
Wildlife, empowered by the Wildlife Act Conservation2010, has no jurisdiction over the 
matter. 

Currently, the enforcement of these legislations is under the purview of 11 immediate 
departments, which would have inevitably prevented the successful implementation of 
conservation legal tools in many ways. The aims and missions of most of these 
departments do not prioritize on conservation and management of marine wildlife. 
Although the departments displayed their visions and missions for the responsible 
harvest of natural resources, the exploitative activities are more apparent while 
disciplined and responsible use is pushed to the back. This, unfortunately, does not 
reflect the subsidiary and participatory element of sustainable governance (Boesch, 
1999). 

The complication of overlapping jurisdiction can be seen in the case of sea turtles. The 
primary fishery law, the Fisheries Act 1985, could not uniformly protect the sea turtles 
throughout the whole country as it is ultra vires of the Federal Constitution as 
endangered species fall under State jurisdiction according to Clause 3, Article 76 of the 
Federal Constitution. This resulted in limited protection by state borders. For instance, 
the jurisdiction in Brunei Bay within the Malaysian border alone falls under the purview 
of three distinct legislations (and enforcement agencies) i.e. the Sabah Environmental 
Protection Enactment (2002), the Sarawak Wild Life Protection Ordinance (1998), and 
the federal Wildlife Conservation Act, 2010. When it comes to turtles, the federal 
Fisheries Act, 1985 is also involved. 

As suggested by Brown (2005), without harmonization across departments and 
legislation, issues are not only challenging to address but are possible to recur and thus, 
leading to more confusion. There is thus a need to create a fundamental framework of 
cooperation across all levels as put forth by Omar et al. (2017). The success achieved by 
South Korea was then quoted by Cho, (2006) who then illustrated that the country had 
improved tremendously in policy implementation after a moderate overhaul of sectoral 
approaches by institutions and policies towards centralized management in 1996. 

 

 

 

 

 

 

 

 

 

 

5.2 Sectorial and Outdated Domestic Legal Framework on Marine Environmental 
Protection 

Ensuing from the above problem due to the divisions of power, it has also been found 
that most of the existing domestic legal frameworks are dated and unaligned with some 
of the obligations imposed on Malaysia as a State Party to the MEAs signed and ratified. 
For instance, the CBD, CITES, and UNCLOS that Malaysia has accessed and ratified to 
has yet to be fully incorporated into its legal framework. Most of the existing laws were 
enacted before these MEAs were signed and there are generally piecemeal and sectorial 
legislations. Table 1.1 below lists the main federal legislations relating to marine 
environmental protection. 

 

The environmental laws, which are mostly outdated, especially relating to marine 
environmental management, must therefore be revised to comply and work well with 
CBD, CITES, UNCLOS, and other UN treaties. Major reviews must be performed on our 
outdated ecosystem management governance framework (which includes the 
legislative, policy, and administrative measures) to harmonize with the international 
treaties, before irreversible damages, such as high-valued marine species mass 
extinction and massive coral de-population take place in the Malaysian waters. 

 

5.3 Lack of Spatial Management Consideration in Marine Protection Efforts 

The loss of critical habitat in a marine space is crucial to the survival of both the marine 
environment as well as the human population that depend on their livelihood in such 
marine space. As noted by Williams (2008), the current sphere of protection often leaves 
out the critical habitat characteristics such as feeding area, mating area, spawning, 
protection, and straddling route. This could undermine or threaten the endangered 
marine organisms inhabiting Brunei Bay. In protecting habitats, which are ecologically 
sensitive areas, enforcement agencies must be clear in their areas of jurisdiction. An 
integrated governance framework is therefore urgently needed in Malaysia for this 
matter. This was to be addressed as per the suggestion put forth by Mokhtar and Aziz 
(2003) that Malaysia can achieve this coordinated enforcement by firstly devising an 
Integrated Coastal Zone Management Policy, which can overcome jurisdictional and 
authoritative boundaries. 

 

As noted by Jaaman (2010), although Brunei Bay is inhabited by seven species of marine 
mammals and three species of turtles, to date, there is no proposed framework of a 
protected area as yet at this semi-enclosed bay. Similarly, the status of these marine 
endangered species (MES) especially the Dugongs and turtles in Malaysia are still in 
endangered and critically endangered status (IUCN Red List, 2017).  

 

Since MES are the biological indicators of the state of our oceanic health, it is thus 
relative to the habitat loss that contributes to the degenerative population of the MES in 
the Malaysian waters which are recording a decline in coverage since 1980 (FAO, 2007). 
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Since MES are the biological indicators of the state of our oceanic health, it is thus 
relative to the habitat loss that contributes to the degenerative population of the MES in 
the Malaysian waters which are recording a decline in coverage since 1980 (FAO, 2007). 
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As noted by Waycott et al (2009), a similar loss has also been recorded among the global 
seagrass population. Ideal marine environmental management planning and framework 
are supposed to involve all the stakeholders as they reside and interact within the areas. 
As stated by Ruiz-Frau et al., (2011), for MPAs to be sustainable and successful, relevant 
stakeholders must be involved at the early stage of policy decision-making. 

 

5.4 Lack of Local Participation in MPAs Management 

While the marine parks areas are being managed by a federal agency while the 
management of the terrestrial parts of these islands falls under the local governments. 
Sadly, there is an absence of any formal involvement of the local communities in the 
management of these marine parks, indicating the lack of local community engagement 
in marine conservation efforts.  

 

Furthermore, despite one of the objectives behind the designation of MPAs is to increase 
the local community's economy by conserving the fish biological cycle, some local 
fishermen are still struggling. Islam et al. (2017) reveal that the no-take area has caused 
hardship to the local communities' livelihoods as they heavily depend on fishing 
activities. The detrimental impacts on the livelihood of these fishermen, which were not 
taken into consideration by the policymakers, have inexorably encumbered the 
enforcement of MPAs regulations. This would exacerbate since the local and indigenous 
communities were seldom consulted before the management decision-making on the 
establishment of such zoning (Stacey et al., 2017). 

 

Pursuant to that, effective enforcement of MPAs regulations by the then Marine Park 
Department and related agencies could have been undermined through overselling of 
tourism activities or mass tourism, which has inadvertently caused adverse impacts on 
the coral reef and other marine life (Islam et al., 2017), thus affecting the livelihood of the 
local population. A stark opposite can be seen in the Wet Tropics of Queensland, 
Australia where successful cooperation between the authorities and the local 
community was manifested when the locals were enabled to use knowledge to resolve 
species management issues (Hill, Baird, & Buchanan, 1999).  

 

In many countries, co-management has long been recognized as a medium to describe 
joint management arrangements between the government and the local community. 
Although local fishermen have limited scientific knowledge and traditional ecological 
knowledge (TEK) is attained informally through long experiences, it has already been 
recognized that this knowledge facilitates scientific research by providing baseline 
information. Since TEK has now been proven globally as promoting the sustainable use 
of the marine environment and resources, acknowledging the TEK along with the local 
communities' interests will assist in achieving effective management of the fishery or 
marine resources.   

 

 

Community participation within a system of co-management requires that they take on 
the responsibility along with the government to create a civil society. Coined upon the 
notion of community–based management under Principle 22 of the Rio Declaration on 
Environment and Development in 1992, the principle of co-management maintains that 
the roles and participation of local communities and other stakeholders should be 
encouraged to achieve sustainable development. 

 

5.5 Failure to Adopt and Comply Ecotourism Guidelines 

Although the main aims of designating MPAs under the Fisheries act 1985 are to preserve 
a specific habitat and to ensure the marine ecosystem is sustained, the Act 1985 allows 
these MPAs for recreational, as well as for research and educational use. Thus, although 
in the MPAs, preservation of the health of the marine ecosystem is given the utmost 
priority, it is irrefutable that the eco-tourism activities allowed within or near the 
protected areas have been causing serious environmental degradations to the MPAs in 
Peninsular Malaysia. Coral bleaching and broken corals due to trampling are typical 
occurrences in these marine park islands.  

 

Kaur (2006), who conducted a study on the assessment of ecotourism impacts on 
marine park islands in Malaysia and predicted the trend of increasing visitor numbers to 
marine parks in Malaysia to continue, noted that ecotourism in Malaysia is just as 
damaging as mass tourism. She observed the following negative effects of ecotourism in 
the Malaysian marine parks as follows: 

I. Main activities in marine park islands such as snorkeling and diving by 
irresponsible tourists are damaging the corals 

II. Demand for accommodation has resulted in a concentration of chalets/resorts 
in unsuitable areas and unnecessary facilities development (the airport and 
marina in Pulau Tioman, and the chalet complex in Pulau Payar, for example).  

III. The presence of tourist facilities places a high demand on limited water 
resources and is in direct conflict with ecotourism 

IV. Most marine park islands still lack proper sewage and solid waste disposal 
systems causing pollution and leakage into the marine environment 

 
There is an obvious reason why it is so difficult to manage MPAs according to the 
Guidelines provided by the National Ecotourism Policy 1997, which goes back to the 
overlapping jurisdictions in managing marine park islands (refer to the first gap). The 
marine park areas are being managed by the Fisheries Department, which is a federal 
agency, while the management of the terrestrial parts of these islands falls under the 
respective local authorities, which receive a budget from their respective state 
governments. 
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5.6 Gaps in Marine Conservation in Unprotected Areas 

Most past and current discussions are on protection in MPAs. While MPAs are accorded 
with distinct degrees of protection, it goes without saying that formal recognition and 
efforts are being paid in attempting marine conservation therein. For other areas, one 
question arises – "Whether there are marine conservation measures in areas that are not 
protected, or in non-MPAs?" This question leads to other questions – "If the area is not 
designated as an MPA, what are measures to be taken to preserve the ecosystem and its 
services?", "Who should be responsible to care for these unprotected areas?", "How to 
guide the protective measures in these unprotected areas?". 

 

Although it may be difficult to address these questions simultaneously, there may still be 
a silver lining in every cloud. The existing policies, laws, and plans may still be of use 
provided these areas are identified as critical habitat or environmentally sensitive areas, 
whether via the NCZPP-2 or through scientific studies. However, protecting unprotected 
areas always remains a daunting task. Implementation of laws, regulations, and 
guidelines would more difficult than in MPAs, particularly when there are pending issues 
like overlapping jurisdictions, low capacity in budget and manpower, and low level of 
awareness. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RECOMMENDATIONS 
A. Shifting to Co-Management in MPA Designation and Management 

Co-management or collaborative management by engaging the local communities, or 
Co-management or collaborative management by engaging the local communities, or 
community-based management, is the concept that could be able to remedy ineffective 
MPAs management in Peninsular Malaysia. As mentioned above, the establishment of 
no-take zones would limit access to marine resources and would likely force the local 
fishermen to commit illegal fishing within and beyond the water boundary. This would 
exacerbate since the local and indigenous communities were seldom consulted before 
the management decision-making on the establishment of such zoning (Stacey et al., 
2017). A previous study in the Wet Tropics of Queensland, Australia has shown 
successful cooperation between the authorities and the local community whereby the 
locals were allowed to use knowledge to resolve species management issues (Hill, Baird, 
& Buchanan, 1999).  

 

There have also been inclining numbers of governing frameworks to promote the rights 
of the local communities, including the indigenous, to access the natural resources, and 
to engage them in the management of conservation areas as well as to compensate for 
their loss due to imposing restrictions, such as no-take area (Stacey et al., 2017). This 
shows the importance of local community engagement in the management and 
decision-making process and the role of good governance to assist the management of 
MPAs (Pomeroy, Lani, John, & Gonzalo, 2005).  

 

The basis of community-based MPAs is to converge the craftsmanship of fisheries 
management and biodiversity conservation (Christie & White, 2006). Bottom-up or 
community-based approaches are prevalent in some jurisdictions whereby the 
institutional frameworks are irresolutely resulting from colonialism or ineffective 
government, or simply because of financial and technical resources constraints.  

 

Even so, some factors may contribute to effective community-based management of 
MPAs on account of the active participation of resource users and because of this, a 
sense of ownership, trust, and collaboration may build up (Pollnac & Pomeroy, 2005; 
Christie & White, 1997).  

 

As noted above, it has also been already proven that the formal marine conservation 
efforts via MPAs designation have led to adverse impacts on the indigenous semi-
migratory and nomadic peoples since such reserves impose restrictions on to access 
marine resources. Nevertheless, their participation and engagement in the conservation 
programs would assist these communities in designing programs to safeguard the 
sustainable use of marine resources (Stacey, Acciaioli, Clifton, & Steenbergen, 2017).  
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Following the above discussion, since these MPAs are also designated as tourist 
destination islands, it may not be wrong to infer that this top-down decision was made 
without consideration of the resource users' (in this case the local fishermen's) 
knowledge, perception, and understanding of their surrounding marine environment. The 
local communities may have not been consulted from the beginning during the MPA 
designation process. Being a country that has been considered to have good governance 
and is financially stable, community-based MPAs are almost absent in this country, as 
opposed to neighboring Thailand, the Philippines, and Indonesia, where the local 
communities play integral and essential roles in managing their marine environment.  

 

The effectiveness of an MPA management is judged based on several indicators such as 
levels of local participation or engagement in the decision-making process and the 
assessment of the impacts on local community livelihoods (McClanahan, Marnane, 
Cinner, & Kiene, 2006).  

 

It is also crucial to know whether the local community has the motivation to participate 
in resource management (Jones, Qiu, & Santo, 2013) because this will lead the direction 
in policy and decision-making. As noted by Cinner (2005), several studies have already 
emphasized the importance of local engagement to navigate the successful 
implementation of MPAs management.  

 

There are several social challenges to be encountered to include the local community in 
MPA management, such as bureaucracy that includes top management authority to 
make the final decisions (Stephenson, Berkes, Turner, & Dick, 2014). Nonetheless, it is 
also irrefutable that engaging the local and indigenous community in the decision-
making process of an MPA governance and management is crucial to protect and 
conserve marine biodiversity and resources. One good example of the role of community 
in the collaborative governance for the establishment of MPAs and resource 
management is well reflected in the case of the Haida Nation where it was incorporated 
for the purpose of marine conservation and sustainable use of marine resources 
(Gaymer et al., 2014). However, a study by Chaigneua and Daw (2015) showed that most 
community support for MPAs was assessed at the village or community level rather than 
individually. They suggested that individual differences should be considered as a 
criterion in developing a community-based conservation program to attract more public 
participation. 

 

Several large-scale MPAs in the Pacific like the Phoenix Islands Protected Area, the 
Pacific Remote Islands Marine National Monument, the Motu Motiru Hiva Marine Park, 
and the Natural Park of the Coral Sea (in Australia), have established successful 
collaborations whereby their cooperation inclusive of bilateral agreements, research, 
monitoring, and enforcement to manage maritime jurisdictional territories and their 
resources (Friedlander et al., 2016). Through a collaborative process, which involved 
resources and information sharing, and knowledge exchange, the sustainability of 

 

 

marine resources could be achieved. Gaymer et al. (2014) in their study have highlighted 
the challenges to reach the balance between top-down and bottom-up processes, which 
is better known as the community-based approach. This has indicated that despite the 
many studies suggesting the importance to engage the local communities, political will 
is still necessary to engage these communities. 

 

Traditional Ecological Knowledge (TEK) of the local communities is used to sustain the 
community and its culture, and to maintain the biological resources necessary for the 
continued survival of the community (Hansen, 2002). Leopold, Herrenschmidtb, & 
Thamanc (2008) define marine TEK as part of the larger body of indigenous knowledge 
including a complex knowledge of the sea (i.e. reefs, lagoons, and target species), the 
livelihood activities (fishing techniques and practices, management rules), and the 
related beliefs and legends of social and cultural values. Therefore, the information and 
knowledge of the local fishermen as direct users has been helping many conservation 
efforts with their knowledge of the presence, abundance, and threats of marine lives, 
which have become the starting points for most scientific research to understand more 
and tackle the problems efficiently (Rajamani, Rodriquez-Vaga, & Oii, 2014).  

 

Martin et al. (2007) believed that an ecosystem and community-based approach will 
assist local communities to conserve the marine environment and resources. Thus, it is 
crucial to engage the local fishermen and communities in protecting the marine 
environment, starting from when the MPA designation process commences to the joint 
management of the MPA. This stand is supported by Setiati, Peniati, & Partaya (2018) 
because the local communities are the ones being directly impacted by the volatility of 
supply in the fishery and other marine resources. Taking into consideration of their 
livelihood dependency on the marine environment and resources as direct users has 
been helping many conservation efforts. Their knowledge of the presence, abundance, 
and threats of marine life has become the baseline information for most scientific 
research to overcome threats to the marine environment. 

 

Collaborative management with the community's participation or community-based 
management would eventually help develop interests and commitment to work together 
with the relevant government agencies to manage as well as conserve the marine 
environment and resources sustainably. This approach may be able to help safeguard 
the effectiveness of the MPAs as well as other marine coastal areas that are not afforded 
similar protection. Engaging the local communities as direct users of the marine 
resources could create a sense of belonging and responsibilities, which would assist not 
only in the effective management of the MPAs but from the early stage of designating 
such MPAs as well. 

 

Engaging the local communities as direct users of the marine resources could create a 
sense of belonging and responsibilities, which would assist not only in the effective 
management of the MPAs but from the early stage of designating such MPAs as well. 
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B.  Adoption and Implementation of Marine Spatial Planning (MSP) 

MSP is specifically spelled out by the National Coastal Zone Physical Plan-2 as one of 
the Actions to be taken under Thrusts 2 to protect the ecological assets and ecosystem 
services played by coastal and marine biodiversity.  According to Ehler & Douvere (2009), 
MSP is a practical management tool to establish a rational organization of marine space 
uses, and create a balance between the demand for development with the need to 
protect the marine ecosystem. MSP is said to have originated in 1972, during the 
establishment of the Great Barrier Reef Marine Park in Australia (Ogden, 2010). It has 
further been adopted in many countries, such as Germany, Belgium, Canada, and China. 
In Europe, the Maritime Spatial Planning Directive compels Member States to formalize 
their marine spatial plans by 2021 and reinforce the integrated and cross-sectoral aspect 
of MSP (Pınarbaşı et al., 2017). 

 

Agenda 21 of the United Nations Conference on the Environment and Development 
(UNCED) in 1992 and Article 192 of the UNCLOS (Chapter 17) encourage the coastal 
state to practice sustainable management to preserve the marine ecosystem. While the 
CBD also states the need for engagement from different stakeholders to achieve 
sustainable development for the conservation of the environment. Numerous 
anthropogenic activities have compromised the marine environment and its natural 
ecosystems. Therefore, it is crucial to protect the ecosystem to continue to be well-
functioning.  According to Aziz et al. (2019), the vital part of MSP is to create protection 
for the long-term sustainability of marine resource utilization by using an ecosystem-
based approach to manage selected coastal and ocean areas.  

 

As an ecosystem-based management tool, the application of MSP has been said as 
important to promote sustainable planning (Bartel and Janssen, 2016), accomplishing 
sustainable management of marine resources (Domínguez-tejo et al., 2016) as well as 
supporting the development of offshore renewable energy, especially in Europe (Qiu & 
Jones, 2013; Christie et al., 2014; Kyriazi et al., 2016). The importance of adoption of MSP 
has been iterated through the United Nations Decade of Ocean Science 2021-2020 
where MSP is set as one of the Key Ocean Management Domains and Figure 13 below 
illustrates the IOC-UNESCO’s 10-Step Approach for MSP. 

 

MSP is a practical way to manage marine space and human activities, including fisheries, 
shipping, tourism, and marine mining (Santos et al., 2019; Aziz et al., 2020). On the other 
end, according to Ehler & Douvere (2009), MSP is also practical to establish a rational 
organization for uses of marine space and balance the demand for development to 
protect the marine ecosystem. It is a public process of analyzing and allocating the 
spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that are usually achieved through a political 
process. 

 

 

 

MSP is adopted by identifying specific management measures for areas based on the 
location MSP is adopted by identifying specific management measures for areas based 
on the location and prioritized activities in the ocean space. A set of regulations and 
zoning plan is then developed to regulate the area within the boundaries appointed. 
Zoning does not necessarily apply to the whole planning area. A specific zone can be 
identified within the areas, for example, an ecological zone to conserve nursery and 
feeding ground, cultural zones to protect archaeological and historic spots, and 
economic zones where exploration activities and fishing are allowed (Ehler & Douvere, 
2009). When adopted effectively, MSP can benefit economically, ecologically, and 
socially without suppressing development activities, as indicated by IOC-UNESCO, 
including promotion of sustainable use of resources and space, balancing between 
social development and nature conservation, reduction of anthropogenic impacts on 
marine ecosystems, identification of impacts caused by decision in the allocation of 
ocean space use and preservation of cultural heritage. 

  

Figure 13: IOC-UNESCO’s 10-Step Approach for MSP  
(Sourced from http://msp.ioc-unesco.org/) 



555M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

B.  Adoption and Implementation of Marine Spatial Planning (MSP) 

MSP is specifically spelled out by the National Coastal Zone Physical Plan-2 as one of 
the Actions to be taken under Thrusts 2 to protect the ecological assets and ecosystem 
services played by coastal and marine biodiversity.  According to Ehler & Douvere (2009), 
MSP is a practical management tool to establish a rational organization of marine space 
uses, and create a balance between the demand for development with the need to 
protect the marine ecosystem. MSP is said to have originated in 1972, during the 
establishment of the Great Barrier Reef Marine Park in Australia (Ogden, 2010). It has 
further been adopted in many countries, such as Germany, Belgium, Canada, and China. 
In Europe, the Maritime Spatial Planning Directive compels Member States to formalize 
their marine spatial plans by 2021 and reinforce the integrated and cross-sectoral aspect 
of MSP (Pınarbaşı et al., 2017). 

 

Agenda 21 of the United Nations Conference on the Environment and Development 
(UNCED) in 1992 and Article 192 of the UNCLOS (Chapter 17) encourage the coastal 
state to practice sustainable management to preserve the marine ecosystem. While the 
CBD also states the need for engagement from different stakeholders to achieve 
sustainable development for the conservation of the environment. Numerous 
anthropogenic activities have compromised the marine environment and its natural 
ecosystems. Therefore, it is crucial to protect the ecosystem to continue to be well-
functioning.  According to Aziz et al. (2019), the vital part of MSP is to create protection 
for the long-term sustainability of marine resource utilization by using an ecosystem-
based approach to manage selected coastal and ocean areas.  

 

As an ecosystem-based management tool, the application of MSP has been said as 
important to promote sustainable planning (Bartel and Janssen, 2016), accomplishing 
sustainable management of marine resources (Domínguez-tejo et al., 2016) as well as 
supporting the development of offshore renewable energy, especially in Europe (Qiu & 
Jones, 2013; Christie et al., 2014; Kyriazi et al., 2016). The importance of adoption of MSP 
has been iterated through the United Nations Decade of Ocean Science 2021-2020 
where MSP is set as one of the Key Ocean Management Domains and Figure 13 below 
illustrates the IOC-UNESCO’s 10-Step Approach for MSP. 

 

MSP is a practical way to manage marine space and human activities, including fisheries, 
shipping, tourism, and marine mining (Santos et al., 2019; Aziz et al., 2020). On the other 
end, according to Ehler & Douvere (2009), MSP is also practical to establish a rational 
organization for uses of marine space and balance the demand for development to 
protect the marine ecosystem. It is a public process of analyzing and allocating the 
spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that are usually achieved through a political 
process. 

 

 

 

MSP is adopted by identifying specific management measures for areas based on the 
location MSP is adopted by identifying specific management measures for areas based 
on the location and prioritized activities in the ocean space. A set of regulations and 
zoning plan is then developed to regulate the area within the boundaries appointed. 
Zoning does not necessarily apply to the whole planning area. A specific zone can be 
identified within the areas, for example, an ecological zone to conserve nursery and 
feeding ground, cultural zones to protect archaeological and historic spots, and 
economic zones where exploration activities and fishing are allowed (Ehler & Douvere, 
2009). When adopted effectively, MSP can benefit economically, ecologically, and 
socially without suppressing development activities, as indicated by IOC-UNESCO, 
including promotion of sustainable use of resources and space, balancing between 
social development and nature conservation, reduction of anthropogenic impacts on 
marine ecosystems, identification of impacts caused by decision in the allocation of 
ocean space use and preservation of cultural heritage. 

  

Figure 13: IOC-UNESCO’s 10-Step Approach for MSP  
(Sourced from http://msp.ioc-unesco.org/) 



556 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

MSP is a public policy process for a society to better determine how the ocean and the 
coasts are sustainably used and protected, for now, and for future generations. MSP 
employs a practical way to create a more rational use of marine space and the 
interactions among its uses by balancing the demands for development with the need to 
protect the environment as well as to deliver social and economic outcomes in an open 
and planned way. Area-based and participatory management approach of MSP would 
allow strong engagement and commitment (most particularly from the local authority 
and the local communities) in addressing pollution and other stressors in a specific area.  

 
 

 

As an ecosystem-based management tool (the characteristics of MSP are as shown in 
Figure 14 above), MSP is potentially the best solution to sustainably manage a marine 
and coastal space, where allocation of human activities in specific marine areas can be 
made according to objectives (e.g., either for the development or preservation of an area) 
or specific uses. An all-encompassing planning and management framework is 
imperative to ensure that impacts from coastal and marine activities would accrue 
socio-economic and environmental benefits, without which these activities can 
adversely cause undesirable environmental and social impacts. 

  

Figure 14: The Characteristics of  MSP 

 

 

C.  Strengthening MPAs and Other Islands Management in line with Ecotourism Guidelines  

 

Since most of our marine parks attracts tourists due to its natural surroundings, it is 
important Since most of our marine parks attract tourists due to their natural 
surroundings, it is important to strengthen the management of these MPAs by abiding by 
the laws, regulations, and guidelines available. As noted by Kaur (2006), successful 
ecotourism practices should entail the maximization of the environmental and economic 
benefits, while minimizing any ecological damage to the surrounding. Ecotourism is 
defined by the National Ecotourism Plan 1996 (NEP) as 

 

 

 

 

 

 

 

 

 

The NEP 1996 was introduced to promote ecotourism and also serves as the 
implementation part of the National Tourism Policy 1992. The National Ecotourism Plan 
2015-2025, which is a revised NEP that is more strategic, cluster-focused, and time-
bound, proposed a new definition of ecotourism, which reads as: 

 

  

Travel and visitation that is 
environmentally responsible to 
relatively undisturbed natural 
areas to enjoy and appreciate 

nature (including any 
accompanying cultural features; 
both past and present), promotes 

conservation, has low visitor 
impact and provides for 

beneficially active socio-
economic involvement of local 

populations 

Tourism experiences evolved 
through collaboration between 
Government, the private sector 

and local communities 
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Consequentially, given the recent developments including the UN Global Agenda on 
Sustainable Development 2030, which sets the Sustainable Development Goals, 
ecotourism under the NEP 2016-2025 must include the following elements:  

 

Taking that into consideration, the following Guidelines that were first introduced by the 
NEP 1996 on the management of marine parks and islands in Malaysia, which generally 
fall into the TWO main aspects as discussed below, should be adopted to strengthen 
MPA management, while at the same time taking into consideration of the recent 
developments. 
 

01 Operation of Facilities in Marine Parks  

Despite the influx of tourists to marine parks, Kaur (2006) did not recommend further 
tourism development and other related activities in some of the major marine park 
islands. Table 6 below describes examples of guidelines for the operation of facilities in 
marine parks, as provided in the NEP Guidelines. 

 

  

           
      

               
            

             
             
         

                
           

               
             

                    
               

         

 

 

  

Facilitie
s 

Guidelines 

• Proper placement of 
facilities to avoid loading 
the marine environment 
with high levels of silt 
during the construction 
phase.  

• Facilities must be limited to 
lowland areas, on very 
small islands and at water 
catchment areas. 

• Buffer zones, where 
building construction 
should not be allowed in 
this area, or to be 
established at beach areas, 
with an ideal minimum 
setback of 100 meers from 
the high-water mark. 

• Vegetation at the beach 
strand should be 
maintained and replanted 
to prevent erosion.  

• Only low-density and low-
rise tourist accommodation 
(such as single storey 
chalets and frame huts) 
should be developed, 
whilst providing adequate 
services and amenities for 
tourists.  

Facilities 
Development  

Facilities Guidelines 

• Sustainable and 
environmental-friendly use 
of resources must be 
conducted. For instance, 
indigenous species of plants 
should be used for 
landscaping.  

• Locally-available materials, 
recycled and non-toxic 
substances should be used 
as building materials to 
minimize impact on the 
environment.  

• Energy saving devices and 
energy efficient equipment 
ought to be used on the 
islands.  

• The use of any kind of 
herbicides, pesticides and 
fertilizers should be avoided.  

• Phosphate-free, non-
chlorine bleaches and 
biodegradable detergents 
are suggested to be used as 
cleaning products to avoid 
eutrophication (the 
biological response to the 
excess input of nutrients into 
a water body) of the island 
water column 

Facilities 
Management  

• Freshwater should be used 
sustainably to prevent the 
need for costly importing of 
freshwater from the 
mainland.  

• Extraction of groundwater 
through tube wells should 
be monitored.  

• Low-flow toilets or other 
water-saving technologies 
are suggested.  

• Direct discharge of 
freshwater into the reef 
areas should not be 
allowed to prevent any 
changes in salinity, which 
could affect the corals 
adversely 

Freshwater 
Management  
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• Freshwater should be used 
sustainably to prevent the 
need for costly importing of 
freshwater from the 
mainland.  

• Extraction of groundwater 
through tube wells should 
be monitored.  

• Low-flow toilets or other 
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Facilities Guidelines 

• A central sewerage system must be 
used and no direct discharge of 
sewage into the sea should be 
allowed.  

• Septic tanks should be placed at 
proper distances from water sources, 
monitored for efficiency and the 
sludge pumped out at intervals to 
avoid contamination of the water 
column. A 

• Grey water (effluent from washing) 
and black water (effluent from toilets) 
must be streamed separately. It 
should be recycled after filtered and 
disinfected for non-consumptive 
purposes (through flush toilets and 
urinals).  

• Oils and fats from crockery must also 
be removed with absorbent towels 
prior to washing. 

Sewage Treatment  
and Disposal 

• Waste should be minimized at the 
source through reducing, reusing, 
recycling, and repairing whenever 
possible.  

• Litter around islands should be 
collected on a regular basis.  

• Efficient numbers of litter bins 
should be provided. Staff should 
patrol the beaches, especially 
during peak times.  

Freshwater 
Management  

Table 6:  
NEP Guidelines on the operation of facilities in 

marine parks  
(Adopted from Kaur, 2006 and National 

Ecoutourism Plan 1996) 

 

 

02 Operation of Recreational Activities in Marine Parks 

Tourist influx in marine parks irrefutably affects the surrounding marine environment, 
most particularly by irresponsible tourists. Table 8 below describes examples of 
guidelines for the operation of recreational activities in marine parks, as provided in the 
NEP Guidelines. 

  

SCUBA diving & 
snorkelling 

FACILITIES GUIDELINES 

• Size of divers or snorkelers’ groups should be 
limited to avoid over-using a specific site.  

• All personnel must be qualified. 
• Proficiency of new divers should be verified before 

allowing them to dive at fragile or difficult dive. 

BOATING 

• Boats should be navigated properly to avoid contact 
with corals, especially during low tide.  

• Boat engines must also be maintained and inspected 
regularly to avoid oil leaks and spills. 

• Boat hulls must be kept clean to minimize drag 

ANCHORING 

• Mooring buoys should be used where available and 
anchors must not be dropped onto the coral reef 
areas since anchors and chains from boats can 
destroy fragile coral environments 

FISH (AND TURTLE) 
FEEDING 

• Fish (and turtle) feeding may disturb normal feeding 
patterns and cause stress as the food introduced may 
not be part of the normal diet, which may alter fish and 
turtle behaviour and have an impact on the ecological 
balance of species on the reef. 

• Fish (and turtle) feeding should be well supervised and 
conducted by the staff.  

• Fish (and turtle) should not be fed directly by hand, 
instead it should be broadcasted into the water.  

• People should not be in the water when feeding fish 

TURTLE 
WATCHING 

• Since all the four species in Malaysia are threatened 
with extinction, visitors are not allowed to disturb 
turtles nesting and should be aware about all the 
restrictions on access to turtle nesting 



561M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

  

Facilities Guidelines 

• A central sewerage system must be 
used and no direct discharge of 
sewage into the sea should be 
allowed.  

• Septic tanks should be placed at 
proper distances from water sources, 
monitored for efficiency and the 
sludge pumped out at intervals to 
avoid contamination of the water 
column. A 

• Grey water (effluent from washing) 
and black water (effluent from toilets) 
must be streamed separately. It 
should be recycled after filtered and 
disinfected for non-consumptive 
purposes (through flush toilets and 
urinals).  

• Oils and fats from crockery must also 
be removed with absorbent towels 
prior to washing. 

Sewage Treatment  
and Disposal 

• Waste should be minimized at the 
source through reducing, reusing, 
recycling, and repairing whenever 
possible.  

• Litter around islands should be 
collected on a regular basis.  

• Efficient numbers of litter bins 
should be provided. Staff should 
patrol the beaches, especially 
during peak times.  

Freshwater 
Management  

Table 6:  
NEP Guidelines on the operation of facilities in 

marine parks  
(Adopted from Kaur, 2006 and National 

Ecoutourism Plan 1996) 

 

 

02 Operation of Recreational Activities in Marine Parks 

Tourist influx in marine parks irrefutably affects the surrounding marine environment, 
most particularly by irresponsible tourists. Table 8 below describes examples of 
guidelines for the operation of recreational activities in marine parks, as provided in the 
NEP Guidelines. 

  

SCUBA diving & 
snorkelling 

FACILITIES GUIDELINES 

• Size of divers or snorkelers’ groups should be 
limited to avoid over-using a specific site.  

• All personnel must be qualified. 
• Proficiency of new divers should be verified before 

allowing them to dive at fragile or difficult dive. 

BOATING 

• Boats should be navigated properly to avoid contact 
with corals, especially during low tide.  

• Boat engines must also be maintained and inspected 
regularly to avoid oil leaks and spills. 

• Boat hulls must be kept clean to minimize drag 

ANCHORING 

• Mooring buoys should be used where available and 
anchors must not be dropped onto the coral reef 
areas since anchors and chains from boats can 
destroy fragile coral environments 

FISH (AND TURTLE) 
FEEDING 

• Fish (and turtle) feeding may disturb normal feeding 
patterns and cause stress as the food introduced may 
not be part of the normal diet, which may alter fish and 
turtle behaviour and have an impact on the ecological 
balance of species on the reef. 

• Fish (and turtle) feeding should be well supervised and 
conducted by the staff.  

• Fish (and turtle) should not be fed directly by hand, 
instead it should be broadcasted into the water.  

• People should not be in the water when feeding fish 

TURTLE 
WATCHING 

• Since all the four species in Malaysia are threatened 
with extinction, visitors are not allowed to disturb 
turtles nesting and should be aware about all the 
restrictions on access to turtle nesting 



562 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

D.  Mainstreaming Food Security in Marine Biodiversity Conservation 

Seafood security is vital not only for the market but those in the fishing industry. Taking 
into consideration that fishing is a major source of income for coastal and island 
communities, the conservation of marine natural resources is crucial to safeguard its 
sustainable supply. Intensive measures should be taken by all the stakeholders – from 
the authorities to the local fishermen. International cooperation is crucial to resolve IUU 
fishing effectively. Through regional fisheries management and cooperation, IUU fishing 
and its related problems can be addressed. Such cooperation would also assist in the 
implementation of existing initiatives to promote the well-being of ecosystems, 
sustainable tourism, marine-resources conservation, and food security (Riskas et. al., 
2018).  

 

It has also been suggested by Tran Yen Hoang (2017) that the determination of the areas 
of cooperation should follow the biological features as well as the straddling patterns of 
the fish stocks. While sustainable fishing methods and practices must be promoted, 
consideration should also be paid to the Strategies, Actions, and Targets of the Second 
National Coastal Zone Physical Plan-2 (NCZPP-2) to preserve the Malaysian coastal and 
marine ecological assets and biodiversity. Figure 15 below shows how the Targets under 
Thrust 2 – Ecological Assets and Ecosystem Services may collectively promote food 
security through marine biodiversity protection and conservation. This must also be read 
together with the Environmentally Sensitive Coastal Areas Framework under the NCZPP-
2. 

  

Figure 15:  The targets under Thrust 2 of the NCZPP-2 to protect sustainable ecological 
assets and ecosystem services 

 

 

The collective efforts set through the Strategies, Actions, and Targets under the Plan may 
be able to address the challenges to sustainable fisheries as shown in Figure 16. 
Whenever there is a face-off between ecotourism promotion and seafood security, 
coastal and marine areas that are deemed to be sensitive such as critical habitats must 
be preserved including adhering to Ecotourism Guidelines. Biodiversity conservation 
should be not focused only to safeguard the aesthetic value of the marine ecosystem but 
also on its ability to provide a safety net in food production.  

 

  Figure 16: Challenges to Sustainable fisheries under the NCZFPP-2 
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CONCLUSION 
Designating an MPA is a political process made by the government to effectively maintain 
the natural processes and support systems in the whole marine ecosystem. Marine 
parks in Malaysia are areas of the sea that has been zoned as sanctuaries for the coral 
reef community, with the aim to protect the health of the marine environment that 
includes all marine lives and their habitats.  

After identifying the gaps in the current Malaysian governance framework in marine 
environmental management, and comparatively studying the best practices in other 
parts of the world, FOUR recommendations were made. These recommendations, which 
were targetted to improve the management of our marine environment and biodiversity 
as well as to address the identified gaps, are as follows: 

I. MPA: Shifting to co-management in MPA designation and management to 
encourage more local participation from the community as well as civil societies, 
private individuals and businesses 

II. MSP: Adoption and implementation of Marine Spatial Planning, which has been 
proven worldwide as a successful ecosystem-based management tool in 
managing and planning of marine space and uses in a sustainable manner. 

III. MPA: Strengthening management of MPAs and other islands management to 
avoid damage to the marine ecosystem in line with the Ecotourism Guidelines; 
and 

IV. FOOD SECURITY: Mainstreaming food security in marine biodiversity 
conservation promotes the importance of safeguarding the aesthetic value of the 
marine ecosystem as well as its ability to provide a safety net in food production 
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CONCLUSION 
Designating an MPA is a political process made by the government to effectively maintain 
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as well as to address the identified gaps, are as follows: 

I. MPA: Shifting to co-management in MPA designation and management to 
encourage more local participation from the community as well as civil societies, 
private individuals and businesses 

II. MSP: Adoption and implementation of Marine Spatial Planning, which has been 
proven worldwide as a successful ecosystem-based management tool in 
managing and planning of marine space and uses in a sustainable manner. 

III. MPA: Strengthening management of MPAs and other islands management to 
avoid damage to the marine ecosystem in line with the Ecotourism Guidelines; 
and 

IV. FOOD SECURITY: Mainstreaming food security in marine biodiversity 
conservation promotes the importance of safeguarding the aesthetic value of the 
marine ecosystem as well as its ability to provide a safety net in food production 
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1.0 INTRODUCTION 

The Geographic Information System, or GIS, has been used as a support system to 
collect and display digital data for this project (Projek Pengumpulan Data/Maklumat 
Ekosistem Dan Biodiversiti Marin Di Perairan Malaysia). This project successfully 
acquired geographic digital data from six major sectors through desktop research, and it 
then identified gaps in this data. The six primary areas of research are coral reefs, marine 
plants, marine invertebrates, marine environment and ecological processes, law and 
policy, and socioeconomics. 

 

GIS is used in this project 
for data entry from 
multiple sources, data 
processing, management, 
and data storage into 
digital data layers. The 
digital data produced are 
from Malaysia's Exclusive 
Economic Zone. It 
incorporates data from 
PLANMalaysia's National 
Coastal Zone Physical 
Plan (RFZPPN2) for inland 
areas. 
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2.0 DATA STORAGE FORMAT AND SOFTWARE 

 

The majority of the GIS data in this project is stored digitally in ESRI shapefile format, 
which is commonly used in ArcGIS and QGIS software. The shapefile format is used to 
store geometrically shaped location data such as point data, lines, and polygons that are 
linked to an attribute table that describes the characteristics of the data. The following 
files must be present in this shapefile format: *.shp, *.shx, and *.dbf. Furthermore, there 
are *.prj, *.sbn, *.xml, and *.cpg files. 
 

Other formats, such as Geotiff raster data, are also stored in this project's data storage. 
The *.mxd file format is used in ArcGIS software to store map layouts. Coordinate 
reference system 

 

3.0 COORDINATE REFERENCE SYSTEM 

 

The information obtained from this project's desktop study comes from a variety of 
sources that employ various projection maps. All digital data layers have been converted 
to the WGS84 geographic coordinate system for standardisation purposes. 
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4.0 FILES DIRECTORY 

The files directory system in ArcCatalog in ArcGIS software, as shown in the image below, 
can be used to easily access 
data search in this project. 
Bathymetry, economic 
exclusive zone (EEZ), land use, 
and shoreline boundary are 
examples of baselayers. The 
other layers of digital data are 
organised into folders based 
on their focus groups (FG).  

 

More information about the 
data is available as follows. 
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5.0 DATA LAYERS 

 

The figure below summarises the general overview of GIS layers in this project. 

 

 

5.1 Basemap layers (5) 

1. Bathymetry 

2. Shoreline 

3. Malaysia exclusive economic zone (EEZ)  

4. Landuse (Peninsular Malaysia and Labuan) 

5. Coastal zone limit (land and sea)  

5.2 Marine ecosystem and biodiversity layers (28) 

1. Coral Reefs 

2. Fish 

3. Marine Invertabrate 

4. Marine Habitat 

5. Marine Inverterbrate Total Abundance 

6. Marine Inverterbrate Total number of species 

 

 5 

7. Marine Inverterbrate Most Dominance species 

8. Marine Inverterbrate Red List 

9. Marine Inverterbrate Methods 

10.  Marine Inverterbrate Abundance 

11.  Marine Inverterbrate Percentage 

12.  Marine Organism sighting frequency 

13.  Marine Organism sighting location (UMT) 

14. Marine Organism sighting location (NonUMT) 

15.  Marine Organism number of individuals  (UMT) 

16.  Marine Organism number of individuals  (NonUMT) 

17.  Marine Habitat and Ecological Processes 

18.  Ecological Processes 

19.  Field of study 

20.  Marine Species of concern 

21.  Mangrove Habitat 

22.  Mangrove coverage area 

23.  Mangrove threats 

24.  Mangrove height 

25. Mangrove coverage 

26. Marine Seaweed 

27.  Marine Microalgae 

28.  Marine Seagrass 
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7.0 METADATA 

Metadata has been provided for each layer of digital data produced. The metadata 
content for each GIS data layer includes the file name, file format, projection system, 
data source and year, data layer types and attribute. All metadata is located in the 
Appendices. 
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1.0 INTRODUCTION 
The coastal area is the meeting point of land and sea (Longhorn, 2004; Rosly et al., 2020).  
Except for Laos, all of Southeast Asia's countries are sea-bound. Coastal areas 
worldwide are dynamic ecosystems at the intersection of terrestrial, marine, and 
freshwater systems. Nearly 2.4 billion people, or 40% of the world population, reside in 
coastal areas (United Nations, 2017; Milon & Alvarez, 2019). We have historically used 
the seas and oceans as a source of wealth, opportunity, and plenty. The ocean is a vital 
contributor to long-term economic growth since more than three billion people 
worldwide rely on marine and coastal biodiversity for a living. Malaysia is in Southeast 
Asia, between latitudes 1° and 7° North and longitudes 100° and 119° East. Malaysia is 
divided into four regions: the west coast of peninsular Malaysia, the east coast of 
peninsular Malaysia, Sarawak, and Sabah. The Malacca Strait, which runs along the west 
coast of peninsular Malaysia, is a vital link between Europe, the Middle East, and South 
Asia on one side and Southeast and East Asia on the other. Figure 1 depicts Malaysia's 
coastline, which encompasses Peninsular Malaysia, Sabah, and Sarawak, with a total 
length of 4,809 km. As a result, Malaysia's coastline resources are abundant in natural 
biodiversity (F. A. Mohd et al., 2021) 
 

 
Figure 2 Malaysia’s Coastline 

 
As a developing country, Malaysia's population of 32.7 million in 2021 (DOSM, 2021) will 
increase to approximately 37.4 million in 2030 (Nazri et al., 2018). According to official 
statistics, 70 percent of Malaysia's population lives in the coastal zone. The bulk of 
communities in Malaysia's coastal zone is made up of fishermen and farmers, the 
majority of whom are older adults aged 40 to 65 years (Mohamed Shaffril, D’Silva, et al., 
2015) who have lived in the region permanently for more than 15 years (Sah et al., 2021).  
Malaysia lies in Southeast Asia near the equator, and its important ports are on 
international marine and commerce routes ( Chen et al., 2016; Rashidi et al., 2021). 
Therefore, the coastal area is important because it supports a wide range of human 
activities such as fishing, industrialization, natural resource exploration, tourism and 
recreation, and transportation (Rosly et al., 2020). Moreover, the exploitation of coastal 
resources and habitats is determined by the size of the human population and its level of 
socio-economic development.   

 

 

Human populations benefit from a wide range of services provided by marine and coastal 
ecologies. Marine and coastal ecosystems supply medical resources such as food, fish, 
and raw materials, while genetic resources govern floods, storms, erosion, and climate 
change. Marine and coastal environments are also liable for cultural services such as 
tourism and other sectors of the economy such as travel and entertainment, history, 
social and customary traditions, science, learning and education, and ancillary 
administrations including such, choice production, nutrient cycle, species conservation, 
and ecosystem protection (Masud, 2019). The diversity of marine resources has helped 
Malaysia preserve its reputation as a popular tourist destination among foreign visitors, 
as well as improved the level of living of the local coastal communities (Masud, 2019; 
Musa et al., 2020a). 
 
Therefore, the objective of this research study is related to the population, socio-
economic activities, and economic valuation of coastal and island communities. It 
discusses the people living in coastal and island communities; highlights the socio-
economic activities of the coastal and island communities, which are wholly dependent 
on marine activities as the source of their monthly income; and explains how changes in 
coastal and marine ecosystem services translate into societal benefits and costs. 
 
2.0 OBJECTIVES 

Malaysia lies in Southeast Asia near the equator, and its important ports are on 
international marine and commerce routes (Chen et al., 2016; Rashidi et al., 2021). The 
exploitation of coastal resources and habitats is determined by the size of the human 
population and its level of socio-economic development. Thus, marine resources have 
become a place that provides various services and essentials to human well-being, such 
as health, livelihood, and survival. Therefore, the objective of the study: 

I. To study the demographics of coastal and island populations in Malaysia 

II. To identify the socio-economic activities in the Coastal and Island of Malaysia. 

III.To examine the economic valuation of marine biodiversity resources in Malaysia. 
 
 
3.0 MATERIALS AND METHODS 
 
 
This part discusses the critical sub-sections used in the current study: resources, 
systematic review procedure, and data abstraction and analysis. 
 
3.1 RESOURCES  

The current study's review procedures were conducted using two significant databases, 
Scopus and Web of Science, because both databases are reliable and cover over 256 
fields of study, including environmental research and marine research. Specifically, 
Scopus indexes a total of 252 journals related to the keywords of the study for all the 
research questions, while Web of Science (Social Science Citation Indexed) indexes 174 
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journals related to the research questions.  Scopus and WoS were consistent with 
(Gusenbauer & Haddaway 2020), suggesting that these two search sources had 
comparable searching abilities. The chosen databases have many advantages, including 
advanced searching functions; being extensive (indexing over 5000 publishers), 
controlling article quality; and having a multidisciplinary focus, including studies related 
to our studies (Gusenbauer & Haddaway, 2020; Martín-martín et al., 2019). 

Further, it should be remembered that no database, including Scopus and Web of 
Science, is flawless or complete (Mohamed Shaffril et al., 2019). Therefore, Paula (2010) 
recommended that researchers need to run their searches across additional databases 
or need to have a supporting database to maximize the chances of finding relevant 
publications (Mohamed Shaffril et al., 2019). According to Xiao & Watson (2019), 
supporting databases are needed, while Bates et al. (2019) found that the database's 
sensitivity to the keywords generated for searching relevant papers isn't 100%. 
Therefore, the current study conducted manual searching on several established 
sources, such as Google Scholar and My Cite - Malaysian Citation Index, because they 
are reliable databases containing journals related to the population, socioeconomic 
activities, and economic valuation of marine biodiversity resources coastal and island 
communities. These databases are significant for obtaining additional sources, such as 
non-indexing journals and any publications absent from the major databases. The 
chosen supporting database has its benefits. Gusenbauer & Haddaway (2020) verified 
this in their report, estimating that 389 million documents are available in the Google 
Scholar database. Martín-martín et al. (2019) found that Google Scholar finds more 
citations in all subject areas than the WoS Core Collection and Scopus. Besides, the 
university/agency library was also visited to look for any relevant written 
journals/documents. 

 
3.2 THE SYSTEMATIC REVIEW PROCESS FOR SELECTING THE ARTICLES 

Systematic searching strategies were run according to the multiple keywords chosen 
from the research question, which are population, socioeconomic activities, and 
economic valuation of marine biodiversity resources of coastal and island communities. 
Three sub-processes of systematic searching strategies, namely identification, 
screening, and eligibility, were used to assure rigorous and systematic searching. 

 
3.2.1 IDENTIFICATION  

Identification is the method of looking for synonyms, similar terms, and variations of the 
study's main keywords: population, socioeconomic activities, and economic valuation. 
It aims to give the selected database more options for searching for more related articles 
for the study. The selection of appropriate keywords is based on an online thesaurus, 
keywords used in previous research, keywords suggested in all the databases, and 
keywords recommended by experts (refer to table 1). The quest was conducted on 
selected leading and supporting databases using advanced searching techniques such 
as the Boolean operator, phrase searching, truncation, wild card, and field code function 
separately or by combining these searching techniques into a complete searching string 

 

 

based on the main and enriched keywords (shown in table 2). While handpicking, 
snowballing, and emailing the relevant author were some of the manual searching 
strategies also used in the study. 

Thus, a total of 1654 papers were found after searching the leading and supporting 
databases from Scopus, WoS, Google Scholar, and My Cite - Malaysian Citation Index. 

 
Table 1 Results of Identification Process 

 
SECTION 

 
MAIN KEYWORDS 

 
ENRICHED KEYWORDS 

RQ1: 
Demographics of 
coastal and island 
populations in 
Malaysia 

Demographics 
Coastal and Island 
Population 

Demographics- Geographical 
Coastal- Marshy, inshore 
Island- Isle, atoll, archipelago 
Population- residents, natives, 
community, society, citizens 

 

RQ2: 
Socioeconomic 
activities in the 
Coastal and 
Island of Malaysia. 

 

Socioeconomics Activities 
Coastal and Island 
 

Socioeconomic activities- social 
activities, economic activities, 
recreational activities, tourism activities  
Coastal- Marshy, inshore  
Island- Isle, atoll, archipelago 
Coastal Development-Marshy growth, 
inshore growth, inshore development, 
marshy development 
Fishing Activities-catching activities 
 
 

 

RQ3:  The 
economic 
valuation of 
Marine 
Biodiversity 
Resources in 
Malaysia. 

 

Economic Valuation  
Marine Biodiversity 
Resources  

  

Economic Valuation- Economic Value, 
Economic evaluation  
Marine Biodiversity- Aquatic Biodiversity, 
Marine species, Aquatic species 
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3.2.2 SCREENING 

The first step in the screening process was to eliminate papers that had met exclusion 
criteria. Fifty-six articles were screened in the first stage. This research screened all 56 
papers by selecting criteria for article selection, which was done automatically based on 
the sorting functions available in the databases used. The exact requirements were 
applied to all databases, and articles were manually omitted when sorting functions 
were unavailable. Here the researchers' inclusion and exclusion criteria can be used 
(Mohamed Shaffril et al., 2019). In this instance, as stated in table 3, the researcher 
applied their inclusion and exclusion criteria. 

The initial round of screening was to filter the results based on the year. Because it is 
nearly impossible for researchers to study all the current published articles, experts 
advise determining a time range or set a time frame for their review (Okoli, 2015). As per 
Higgins & Green (2005), timeline publishing limits should be enabled only when it is clear 
that related research has only been published within a specific time frame. Based on the 
results of the search on the chosen database, it was discovered that the number of 
studies on population, socioeconomic activities, and economic valuation of marine 
biodiversity resources of coastal and island communities had increased dramatically 
since 1887. Meanwhile, there is no restricting the search this year. As a result, the period 
between 1887 and 2021 was chosen as one of the inclusion criteria. Therefore, based on 
this, the timeline between 1887 and 2021 was selected as one of the inclusion criteria. 

The second step was refined according to the document type. Several authors advise 
literature review writers to look through all available sources of information, including 
books, conference papers, and grey literature (Briner & Denyer, 2012; Kraus, Breier, & 
Dasí-Rodríguez, 2020). However, the researcher only looked for journal papers (articles), 
book chapters, and conference proceedings when selecting the document type for the 
literature reviews in this study. The use of grey literature (such as working papers, 
conference proceedings, etc.) in systematic literature reviews is currently being 
debated, but we would advise against it (Kraus et al., 2020).  Thus, publications published 
in a journal, conference papers, and books were included to assure the review's quality. 
The third phase involves selecting a research subject or area for this study. This paper 
chose all fields to increase the possibility of retrieving related articles. While for some 
keywords, the researcher decides on articles published in the field of economics only. 
Lastly, only papers written in English and Malay are included in the study to prevent 
misunderstandings.  
As a conclusion of this screening process, we excluded 56 articles as they did not fit the 
inclusion criteria, and the remaining 1598 articles were used for the eligibility process. 
 
 
3.2.3 ELIGIBILITY 

The third stage in the screening process is to determine eligibility. Its purpose is to ensure 
that all articles discovered throughout the screening process fulfill the predefined 
criteria (Liberati et al., 2009; Shaffril et al., 2021). To do this, the researchers do not need 
to read the entire paper. Instead, they may skim the title and abstract to determine 
whether or not the article is eligible for inclusion in the review (Bilotta et al., 2014; Shaffril 

 

 

et al., 2021). If this phase does not provide the researchers with a clear image of the 
articles' eligibility, the substance of the papers must be thoroughly examined (Shaffril et 
al., 2021).  

A total of 1598 articles were prepared for the third stage, known as eligibility, in this study. 
First, 65 duplicate papers from all four databases were screened at this stage. After 
removing identical papers, the remaining articles' titles, abstracts, and primary contents 
were carefully scrutinized to see whether they met the inclusion requirements and could 
be used in the current study to address the research questions. As a result, a total of 
1405 articles were excluded because the majority of the publications were discovered to 
be complex science studies that did not focus on the economic area and were not based 
in Malaysia; more emphasis on marine population species rather than community 
population, and pure scientific articles such as fishing species experiments, chemical 
oceanography, aquatic diseases and immunity, and so on. Papers that met these criteria 
were extensively evaluated, and essential material was filtered further for this 
evaluation. Finally, a total of 193 articles remains to be analyzed. 
 
 
3.3 DATA ABSTRACTION AND ANALYSIS 
 
The data extraction and synthesis approach for thematic synthesis use thematic 
analysis; themes are drawn from the literature, clustered, and then combined to form 
analytical themes (Thomas & Harden, 2008; Xiao & Watson, 2019). Then, these analytic 
themes—whose structure is comparable to third-order constructs—are applied to 
respond to the research question. Thomas and Harden (2008) explain, “It may be, 
therefore, that analytical themes are more appropriate when a specific review question 
is being addressed (as often occurs when informing policy and practice), and third order 
constructs should be used when a body of literature is being explored in and of itself, with 
broader, or emergent, review questions.” Therefore, this study conducted a theme and 
sub-theme approach, which is a type of review that examines and synthesizes several 
research designs (qualitative, quantitative, and mixed methods) to answer the research 
question, and this can be resolved by qualifying quantitative data or quantifying 
qualitative data (Mohamed Shaffril et al., 2019; Whittemore & Knafl, 2005). 
Based on thematic analysis, the procedures for creating relevant themes and sub-
themes were carried out. The data collection phase was the initial step in the theme 
development process. In this phase, we carefully need to analyze a total of 193 selected 
articles to extract statements or data that answer the research questions. In the second 
step, the authors used the coding approach to construct meaningful groupings based on 
the nature of the data. In other words, the second phase transforms raw data into usable 
data by identifying themes, concepts, or ideas that may be used to create more 
connected and related data ( Sandelowski, 1995; Patton, 2002; Mohamed Shaffril et al., 
2019). Subsequently, in the second phase, the authors created influential groups via a 
coding method according to the nature of the data. In other words, the second phase 
converts raw data into usable data via identifying themes, concepts, or ideas for more 
connected and related data (Mohamed Shaffril et al., 2019; Patton, 2002; Sandelowski, 
1995).  
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Therefore, the process yielded three significant themes: impacts, awareness, and social 
problems among coastal communities. Further, a total of 6 sub-themes emerged 
through this approach. The findings were themed, and a record was kept throughout the 
data analysis process to capture the results of the analysis, thoughts, riddles, or any 
other concept that may be linked to the data interpretation. Finally, the established 
themes and sub-themes were tweaked to ensure they were consistent. Expert 
evaluations were conducted to confirm the authenticity of the themes and sub-themes. 
The expert review process established domain validity and ensured that each sub-theme 
within its respective themes was clear, relevant, and suitable. Adjustments were made 
based on the researchers' judgment, depending on the feedback and suggestions of the 
experts (Mohamed Shaffril et al., 2019). 

 

4. RESULTS/DATA ANALYSIS  
 
4.1 SECONDARY DATA ANALYSIS 
The population of Malaysia in 2010 was 28.6 million people, and 22 percent of the 
population lived in coastal and island areas. Hence, this section will explain the 
demographics of coastal and island communities in Malaysia as well as their socio-
economic activities.  
 
 
4.1.1 COASTAL AND ISLAND POPULATION DEMOGRAPHICS 
The coastal and island population in Malaysia in 2010 was 6.3 million people. 
Demographic information of coastal and island communities, such as citizenship status, 
ethnic group, gender, age, and education background, as follows: 
 

i. Nationality and Ethnicity 

89.8 percent of the population on the coast and islands are Malaysian citizens, while 
non-citizens are 10.2 percent. Based on Figure 2, most coastal and island areas only 
record a low percentage of non-citizens, below 20 percent, except in Perhentian Island, 
which is 26.9 percent. In addition, the coast and some islands in Sabah also recorded a 
high percentage of non-citizens, 24.7 percent in coastal areas, Pulau Bangkawan at 91.3 
percent, Pulau Bum Bum at 38.6 percent, Pulau Mabul at 72.1 percent, and Pulau Sebatik 
at 45.7 percent. 
 
The largest ethnic groups are Malays and Bumiputera at 70.6 percent, followed by 
Chinese at 24.6, Indians at 4 percent, and others at 0.8 percent. Malays and Bumiputera 
occupy most of the coastal and island areas except for Penang Island (39.5%), Pulau 
Pangkor (47%), and Pulau Ketam (2.6%). Chinese occupy at least 10 percent in all coastal 
and island areas except in Kelantan (1.2%), Terengganu (3.7%), Pulau Langkawi (5.1%), 
islands in Johor (0 to 7.2%), Pulau Besar (Melaka) (0%), Pulau Tioman (2.3%), Pulau 
Redang (4.6%), Pulau Kapas (0.1%) and islands in Sabah (0 to 0.8%). Unlike the third 
largest ethnic group, which is India, there are only three main areas that are occupied 
which are Negeri Sembilan (17.7%), Selangor (12.6%), and Penang (10.2%). 

 

 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

Figure 3 Total Population by Nationality and Ethnicity 

 

ii. Gender and Age Group 

The gender ratio of the population in coastal and island areas in Malaysia is balanced, 
with 51 percent male and 49 percent female. Figure 3 shows the total population by 
gender and age group. There are four areas where the difference in the percentage of men 
is high, namely Pulau Sibu (61.3%), Pulau Besar (Johor) (83.1%), Pulau Besar (Melaka) 
(61.4%) and Pulau Perhentian (62.1%). The coastal and island population by age group is 
led by the adult age group of 15 to 64 years old (67%), followed by children from 0 to 14 
years old (28%) and the elderly who are 65 years old and above (5%). 
 
Pulau Besar (Melaka) recorded the highest adult population of 95 percent and senior 
citizens of 5 percent, making this island uninhabited by children. However, the situation 
is different in Pulau Bangkawan, where children are the majority group which is 69 
percent, followed by adults, 30 percent, and 1 percent elderly. In addition, Pulau Besar 
(Johor) also recorded a high adult population of 73 percent and a balanced proportion of 
children and elderly at 13 and 14 percent, respectively. Adults on this island are also the 
most compared to other coastal and island areas in Malaysia.  
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Figure 4 Total Population by Gender and Age Group 

 

iii. Education Background 

In 2010, 91 percent of Malaysian coastal and island communities were recorded as 
having a formal education background, which is at least at the primary school level 
(28%), secondary school (48%), and tertiary education (15%), while the remaining 9 
percent were no formal education. Based on Figure 4, Pulau Besar (Melaka) records 100 
percent of its population having a formal education, where 90 percent is in secondary 
school, 5 percent in primary school, and 5 percent in tertiary education. Residents of 
Pulau Mabul and Pulau Bum Bum recorded a high percentage of no formal education, 61 
and 52 percent, respectively. 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5 Level of Education of Coastal and Island Communities 

 
4.1.2 SOCIO-ECONOMIC ACTIVITIES OF COASTAL AND ISLAND COMMUNITY 
In 2010 a total of 2.5 million people from all coastal and island communities worked in 
various job categories and industries. In addition, transactions in Agro-tourism activities 
amounting to RM134 million have been made from 2000 to 2019. The details of the socio-
economic activities of coastal and island communities are as follows: 

i. Employment 

The highest percentage of coastal and island communities involved in employment in 
2010 was from Service Workers and Sales, which was 22 percent, as shown in Figure 5. 
The second highest group is Craft and Related Trades Workers, 12 percent, followed by 
Elementary Occupation by 11 percent and Plant and Machine-operators and Assemblers 
by 11 percent. However, 7 percent are from Unknown jobs that are not listed in any other 
job category.  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6 Occupation Category of Coastal and Island Residents, 2010 
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ii. Industry 

As for the industry category, the Manufacturing category recorded the highest 
percentage for the involvement of coastal and island communities, 17.98 percent. The 
second highest industry is Wholesale and Retail Trade (Motor Vehicle and Motorcycles 
Repair) which is 15.74 percent. The following industry category is Agriculture, Forestry, 
and Fishing which is 13.34 percent. Figure 6 shows the 21 industry categories involved, 
and as many as 6.82 percent are Unknown jobs not from the listed industry categories. 
 
 
 
 
 
 
 
Figure 7 Industrial Category of Coastal and Island Population, 2010 

 
iii. Agro-Tourism 
 
 
 
There are three main agro-tourism activities undertaken by fishermen individually or 
through fishermen's associations: restaurants (Medan Ikan Bakar), accommodation 
(chalets), and Sportfishing. The activity with the most significant amount of transactions 
is restaurants, with a total of RM93 million from 2000 to 2019. Throughout the 20 years 
recorded, restaurants showed a decrease in transactions in 2003, 2011, 2012, 2014, and 
2018 compared to other years that showed an increase. The second highest activity was 
accommodation which recorded a transaction amount of RM36 million, followed by 
Sportfishing with a transaction amount of RM2.1 million during the same period. Other 
agro-tourism activities recorded transactions amounting to RM2.7 million. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8 Agro-Tourism Activity Transactions, 2000-2019 

Figure 7 compares transactions for Agro-Tourism activities from 2000 to 2019. The 
highest transaction for restaurants was in 2017, amounting to RM8.6 million. 
Accommodation recorded the highest transaction in 2018, RM3.2 million, and 
Sportfishing in 2013, RM286 thousand. Other Agro-Tourism activities recorded the 
highest transaction in 2009, amounting to RM386 thousand. 
 
 
4.2 GENERAL FINDINGS  
The top 193 publications were not selected by the authors of this paper based on their 
personal preferences. Instead, they were chosen based on the weights the entire 
academic community gave each. The authors of this study are putting much effort into 
thoroughly reviewing all 1654 papers. Before getting to the primary outcomes, 
researchers must first discuss the general findings. This is done to highlight significant 
contributions made in earlier research. In this evaluation, we focus on the paper's 
publication year, focused country, studies by state, type of document, preferred 
language, and coastal and island communities’ livelihoods. 
 
4.2.1 GEOGRAPHICAL LOCATION OF STUDIES   
Only 193 papers have been published on the selected keywords, so it is essential to look 
at the central regions where this study has been conducted. Although marine biodiversity 
resources, the population of coastal and island communities, and socioeconomic 
activities of coastal and island communities are global issues, these 193 papers covered 
areas of Peninsular Malaysia's north, central, southern, and east coasts, as well as the 
East Malaysia Region (Borneo Malaysia). 

Legend:  
                 Restaurant (Medan Ikan Bakar) 
                 Accommodation (Chalet) 

Year 

RM 

Sportishing 
Others 
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The Peninsular Malaysian Federal Department of Town and Country Planning (JPBD) 
provides the guidelines through the conservation and development of Environmental 
Sensitive Regions (ESA), which establish that those coastal areas are comprised of 5 KM 
of land along the coastal shoreline. This study aims to measure the present and 
projected number of inhabitants living within 5 kilometers of the coastline. Malaysia's 
coastal zone is often described as where terrestrial and marine procedures interact, 
such as coastal plains, deltas, coastal humidity, estuaries, and lagoons. Malaysia covers 
approximately 4.4 million hectares, accounting for 13% of the total land area within five 
kilometers, and the Malaysian Peninsular's coastline covers an area of about 1.2 million 
hectares (Ehsan et al., 2019). Moreover, their study shows that, in the coastal areas, 
around 70% of the population lives. 
 
4.2.2 STUDIES IN EACH STATE 
The 193 documents are now organized according to the state, and the review of the 193 
articles revealed that most papers were carried on or researched in 
Terengganu. Terengganu is a state in Malaysia's federal government (Peninsular 
Malaysia). Kuala Terengganu, located at the entrance of the Terengganu River, is the 
state's biggest town, covering an area of about 605 km2. Most of the population lives in 
coastal cities and villages (Bagheri et al., 2019). Its coastline stretches for 200 miles (320 
kilometers) along the South China Sea (Bagheri et al., 2012, 2013; Bagheri and Azmin, 
2010). It is located between 5°27′58.31′′N and 5°11′42.36′′N, as well as 102°57′06.10′′E 
and 103°13′18.69′′E. It can be contended that this is the primary reason why most studies 
are conducted in Terengganu. Even though the Perak state has many fishing villages, few 
researchers chose Perak as their study location. The distribution of articles per state is 
shown in Figure 8. 
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4.2.3 DOCUMENT TYPE 
These 193 relevant documents focus on four types of documents: research articles, 
conference papers, book chapters, reports, and theses and dissertations from all four 
databases. Furthermore, the review of the 193 documents revealed that most of the 
pieces were published as research articles. In other words, these marines ecologically 
related topics are primarily published as research articles compared to those discussed 
in conference papers or book chapters. Based on the 193 documents, 163 documents 
are research article-based, 19 documents are conference paper-based, eight 
documents are book chapters, two theses, and dissertations, and one document is a 
scientific report.  
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The four significant databases all use an enormous variety of languages. For these 193 
publications, we chose two different languages, English and Bahasa Malaysia, each of 
which has a specific purpose based on the language the researcher selects. English was 
chosen for this study since it is often used in academic journals across the globe. 
Additionally, this study added Bahasa Malaysia as a second language to access more 
knowledge and perspectives on the Malaysian-based marine ecological topic (which 
uses Bahasa Malaysia as the national language). Figure 10 shows that most of the papers 
here used English as a first language, while the least of these studies used Bahasa 
Malaysia as their intermediate language for their analysis. 
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Figure 11 Language used in the study 

 
4.3 RESEARCH QUESTION-BASED FINDINGS 

In this section, the discussion revolves around the research questions-based findings. 
Although the topics overlap significantly, each shows a different feature of interpersonal 
relationships and supports its subject.  

4.3.1 DEMOGRAPHICS OF COASTAL AND ISLAND POPULATIONS IN MALAYSIA 
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researcher will discuss the majority method used in these relevant 61 articles. The 
researcher will discuss how the demographic data recorded in the articles and the 
demographics of coastal and island populations stated in these 61 articles relate. Most 
articles here measure the population's demographics through respondents’ knowledge, 
awareness, responses, perceptions, and analysis of concerns closely related to issues 
that coastal and island people are going through via survey, questionnaire, interview, 
focus group discussion, etc. 
 
In Malaysia, the coastal zone is roughly described as regions where terrestrial and marine 
processes interact, such as coastal plains, deltaic zones, coastal wetlands, estuaries, 
and lagoons (Ehsan et al., 2019). This study specifies that those coastal regions comprise 
5 kilometers of land along the coastline, as mentioned above. The latest data from DOSM 
stated that of the country's population of 32.7 million, 70% of the population lives along 
or near the coastline. From the above statement, the researcher believes that the 
population is quickly expanding, and the future growth will be focused on the coastline 
zone. Therefore, this study focuses on the demographics of Malaysia's coastal and island 
populations. 
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Demographic information offers data concerning research participants and is used to 
determine if the individuals in a specific study are representative samples for 
generalization purposes for the target population. The various demographic features or 
factors of the respondents are discussed in this section. Demographic features include 
age, race, sex, ethnicity, religion, income, schooling, household ownership, marriage 
status, familial size, state of health and disability, and mental diagnosis. Most of the 
papers here include demographic information in their studies. Buttressing this, Dahlui et 
al. (2020a) surveyed health status, healthcare utilization, and quality of life among the 
coastal communities in Sabah. Their study includes the socio-demographic portion of 
their questionnaire. Their study captured sociodemographic information such as date of 
birth, ethnicity, academic background, employment status, relationship status, and 
other relevant information. 
 
Moreover, all household members, including the head of household, are also included in 
their socio-demographic part. Another study by Musa et al. (2020a) included socio-
economic and demographic information in their questionnaire. Their reflections on 
socio-economic and demographic factors include religion, age, education, marital 
status, number of households, and monthly income.  
 
The research “Non-communicable diseases among low-income adults in rural coastal 
communities in Eastern Sabah, Malaysia" includes similar types of information” by 
Harris et al. (2019). But they add additional features to their socio-demographic data. 
They recorded gender, age, ethnic group, religious affiliation, educational level, marital 
status, occupation, household income, household size, and cigarette/tobacco smoking 
status. Apart from this research, another study conducted by Mohamed Shaffril, D’Silva, 
et al. (2015), entitled "The Coastal Community Awareness towards Climate Change in 
Malaysia," reveals that the state and duration of living in the area (years) can also be 
included in the demographic data characteristics. Even though their studies comprise all 
the features the above authors (mentioned earlier), they just add two features discussed 
above. The researchers conclude that most papers used similar demographic 
characteristics in their studies. 
 
The diagram below shows the population's demographics by age and stage of humans 
from the 61 selected papers. Most of the documents here chose communities between 
15 and 70 years old as their respondents for their surveys, focus group discussions, or 
interviews. At the very least, papers chose children as their respondents. This is because 
they researched children around coastal areas or island areas; otherwise, the choice of 
the researchers would have been adults. Most of the people polled are between the ages 
of 15 and 50. As a result, the information collected in their research may be regarded as 
accurate and acceptable because the degree of dependability is relatively high. Further, 
the table below shows the topic discuss in each paper.  
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Figure 12 Demographic Population of Coastal Communities 
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Figure 12 Demographic Population of Coastal Communities 
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The demographic data of Malaysia's coastal and island populations is presented in 
various ways in these 61 studies. Here, these 61 papers indirectly reveal the total 
population of the coastal and islands of Malaysia and speak through population surveys, 
focus group discussions, and interviews with the selected coastal and island 
communities. Some of the studies like the ones described above are discussed here.  
Islam et al. (2021) recently tested community awareness of Pahang's coastal hazards 
and adaptation strategies. They chose 11 study areas to conduct this study. 498 
household (in the age category between 18 to 65 and above) respondents from 11 sites 
were selected for the community-wide survey of coastal hazard impacts and to identify 
the adaptation methods needed for enhanced resilience in Pahang. A household survey 
was carried out using a standardized questionnaire in response to face-to-face 
interviews with 498 household respondents. Furthermore, Dahlui et al. (2020a) revealed 
that their study involved a collection of 600 adults from the total populations of these 
three districts in Sabah (Kudat, Kota Marudu, and Pitas), respectively. They estimate that 
of 600 adults, there will be about 300 households to be interviewed based on the 
assumption that each family has two adults. 
 
Next, Hajeb et al. (2008) investigated the hair mercury levels of coastal communities 
linked to fish consumption in Malaysia. The survey was carried out on fish consumption 
in four distinct coastal Malaysian states: Johor, Terengganu, Selangor, and Kedah.  In the 
questionnaire on fish consumption, a total of 800 adults aged 18 to 80 were interviewed. 
But just 380 participants agreed to donate their hair samples. The questions were pilot-
tested and confirmed as culturally acceptable by community representatives. Aside 
from this, a conference proceeding paper titled "A Comparison of Local Community 
Sustainability of Livelihood: A Case Study in the Redang and Tioman Islands, Malaysia" 
by Mohd Salleh et al. (2011) shows that the information was gathered primarily through 
a survey of 226 adults ranging in age from 20 to 80 years old in both island parks, 
supplemented by a questionnaire in Pulau Tioman and a questionnaire in Pulau Redang. 
Further, M. H. Hanafiah et al. (2013a) researched the local community's attitude and 
support towards tourism development on Tioman Island. As everyone knows, Tioman 
Island is located in the state of Pahang. Their study specifically revealed the total 
population of five specific villages on this island: Kampung Salang, Kampung Tekek, 
Kampung Air Batang, Kampung Paya Genting, Kampung Mukat, and Kampung Juara. As 
per their study, in 2012, Tioman Island had a total number of 3,314 inhabitants. The 
population list of the five settlements from their studies was acquired from the 
Development Authority of Pulau Tioman. For their study, there were 248 questionnaires 
distributed, with 185 valid replies. One hundred eighty-five surveys were completed from 
384 adult respondents solicited, yielding a 48.18 percent response rate for their study. K. 
Mohammed et al. (2014) investigated urbanization in the perception of the local 
communities of Balik Pulau. Their study area was located on Penang Island, Malaysia. 
Their article is based on a fieldwork survey where 320 respondents were selected using 
a stratified random sample approach among the adult population aged 21 to 70 living in 
Balik Pulau. 
 
A study was conducted on Langkawi Island by Salleh et al. (2014) to observe the 
development of the tourism industry and its impact on the  Langkawi Island community. 
Their study data was collected from a face-to-face interview. The interviews took place 

 

 

at pre-determined sampling sites near tourist destinations. A total of 439 people, from 
the teenage to the adult category, were interviewed successfully. The demographic 
population of their study was chosen as residents from the local community. The 
research of Masud et al. (2018) was conducted in five Marine Protected Areas (MPAs), 
which are Perhentian Kecil, Perhentian Besar, Tioman Island, Redang Island, and Tinggi 
Island. Their study analysis is about community responses to flooding risk management. 
Their survey questionnaire was undertaken on a sample of 320 households aged 18 to 60 
and targeted the entire population of the MPAs residing nearby. 
 
Moreover, Al Mamun et al. (2018) studied intentions and behaviors toward green 
consumption among low-income households. Their study area focuses on Johor, 
Pahang, Kedah, Perlis, Terengganu, Selangor, Perak, and Melaka. The residents of the 
local community are the population of this study. This cross-sectional research relied on 
380 low-income household respondents from Peninsular Malaysia's coastal regions. A 
recent study by Harris et al. (2019) was conducted in Sabah about non-communicable 
diseases among low-income adults in rural coastal communities. This cross-sectional 
research was conducted in seven coastal communities on Sabah's Semporna mainland. 
Socio-demographic information was gathered using interviewer-administered 
questionnaires, and 330 adult respondents completed the study.  
 
Furthermore, a study by Jaafar et al. (2016) chose Kampung Kemeruk, Kota Bharu, and 
Kelantan as their study areas. The purpose of their research is to observe coastal erosion 
threats and the adaptation of coastal communities. Their primary data came from a field 
survey of 83 households vulnerable to the adverse effects of coastal erosion. Most of the 
respondents they surveyed are in the productive age range between 31 and 50 years old. 
Therefore, the information in their studies can be said to be accurate and acceptable 
information because the level of reliability is relatively high. Rather than that, a survey 
conducted by Yusof et al. (2021) exploring the affordances of the outdoor environment in 
a coastal community affected young children’s play behavior. Their study included an 
ethnographic method, direct participant observations, auto photos, go-along interviews, 
and focus group interviews on extracting the number of affordances encountered by 45 
respondents aged 3–13 on Bum Bum Island, Sabah, Malaysia. 
 
4.3.2 SOCIOECONOMIC ACTIVITIES IN COASTAL AND ISLAND OF MALAYSIA 
 
This section will discuss the social and economic activities of coastal and island 
communities in Malaysia. A total of 108 articles were discussed under this research 
question. First, these 108 articles will be separated according to socioeconomic 
activities, and then we will thoroughly discuss all these relevant articles. 
Human survival is dependent on a steady and long-term supply of natural resources. 
Natural resources are essential materials in ecosystems that aid in the provision of 
services such as climate management, flood control, natural habitats, amenities, and 
cultural services, all of which are necessary for technical and economic progress, 
human wellbeing, and everyday existence (Chow et al., 2003; Yang et al., 2020; Yu et al., 
2016). According to the United Nations (2019), marine and coastal resources each year 
provide around 5% of global GDP. 



653M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

The demographic data of Malaysia's coastal and island populations is presented in 
various ways in these 61 studies. Here, these 61 papers indirectly reveal the total 
population of the coastal and islands of Malaysia and speak through population surveys, 
focus group discussions, and interviews with the selected coastal and island 
communities. Some of the studies like the ones described above are discussed here.  
Islam et al. (2021) recently tested community awareness of Pahang's coastal hazards 
and adaptation strategies. They chose 11 study areas to conduct this study. 498 
household (in the age category between 18 to 65 and above) respondents from 11 sites 
were selected for the community-wide survey of coastal hazard impacts and to identify 
the adaptation methods needed for enhanced resilience in Pahang. A household survey 
was carried out using a standardized questionnaire in response to face-to-face 
interviews with 498 household respondents. Furthermore, Dahlui et al. (2020a) revealed 
that their study involved a collection of 600 adults from the total populations of these 
three districts in Sabah (Kudat, Kota Marudu, and Pitas), respectively. They estimate that 
of 600 adults, there will be about 300 households to be interviewed based on the 
assumption that each family has two adults. 
 
Next, Hajeb et al. (2008) investigated the hair mercury levels of coastal communities 
linked to fish consumption in Malaysia. The survey was carried out on fish consumption 
in four distinct coastal Malaysian states: Johor, Terengganu, Selangor, and Kedah.  In the 
questionnaire on fish consumption, a total of 800 adults aged 18 to 80 were interviewed. 
But just 380 participants agreed to donate their hair samples. The questions were pilot-
tested and confirmed as culturally acceptable by community representatives. Aside 
from this, a conference proceeding paper titled "A Comparison of Local Community 
Sustainability of Livelihood: A Case Study in the Redang and Tioman Islands, Malaysia" 
by Mohd Salleh et al. (2011) shows that the information was gathered primarily through 
a survey of 226 adults ranging in age from 20 to 80 years old in both island parks, 
supplemented by a questionnaire in Pulau Tioman and a questionnaire in Pulau Redang. 
Further, M. H. Hanafiah et al. (2013a) researched the local community's attitude and 
support towards tourism development on Tioman Island. As everyone knows, Tioman 
Island is located in the state of Pahang. Their study specifically revealed the total 
population of five specific villages on this island: Kampung Salang, Kampung Tekek, 
Kampung Air Batang, Kampung Paya Genting, Kampung Mukat, and Kampung Juara. As 
per their study, in 2012, Tioman Island had a total number of 3,314 inhabitants. The 
population list of the five settlements from their studies was acquired from the 
Development Authority of Pulau Tioman. For their study, there were 248 questionnaires 
distributed, with 185 valid replies. One hundred eighty-five surveys were completed from 
384 adult respondents solicited, yielding a 48.18 percent response rate for their study. K. 
Mohammed et al. (2014) investigated urbanization in the perception of the local 
communities of Balik Pulau. Their study area was located on Penang Island, Malaysia. 
Their article is based on a fieldwork survey where 320 respondents were selected using 
a stratified random sample approach among the adult population aged 21 to 70 living in 
Balik Pulau. 
 
A study was conducted on Langkawi Island by Salleh et al. (2014) to observe the 
development of the tourism industry and its impact on the  Langkawi Island community. 
Their study data was collected from a face-to-face interview. The interviews took place 

 

 

at pre-determined sampling sites near tourist destinations. A total of 439 people, from 
the teenage to the adult category, were interviewed successfully. The demographic 
population of their study was chosen as residents from the local community. The 
research of Masud et al. (2018) was conducted in five Marine Protected Areas (MPAs), 
which are Perhentian Kecil, Perhentian Besar, Tioman Island, Redang Island, and Tinggi 
Island. Their study analysis is about community responses to flooding risk management. 
Their survey questionnaire was undertaken on a sample of 320 households aged 18 to 60 
and targeted the entire population of the MPAs residing nearby. 
 
Moreover, Al Mamun et al. (2018) studied intentions and behaviors toward green 
consumption among low-income households. Their study area focuses on Johor, 
Pahang, Kedah, Perlis, Terengganu, Selangor, Perak, and Melaka. The residents of the 
local community are the population of this study. This cross-sectional research relied on 
380 low-income household respondents from Peninsular Malaysia's coastal regions. A 
recent study by Harris et al. (2019) was conducted in Sabah about non-communicable 
diseases among low-income adults in rural coastal communities. This cross-sectional 
research was conducted in seven coastal communities on Sabah's Semporna mainland. 
Socio-demographic information was gathered using interviewer-administered 
questionnaires, and 330 adult respondents completed the study.  
 
Furthermore, a study by Jaafar et al. (2016) chose Kampung Kemeruk, Kota Bharu, and 
Kelantan as their study areas. The purpose of their research is to observe coastal erosion 
threats and the adaptation of coastal communities. Their primary data came from a field 
survey of 83 households vulnerable to the adverse effects of coastal erosion. Most of the 
respondents they surveyed are in the productive age range between 31 and 50 years old. 
Therefore, the information in their studies can be said to be accurate and acceptable 
information because the level of reliability is relatively high. Rather than that, a survey 
conducted by Yusof et al. (2021) exploring the affordances of the outdoor environment in 
a coastal community affected young children’s play behavior. Their study included an 
ethnographic method, direct participant observations, auto photos, go-along interviews, 
and focus group interviews on extracting the number of affordances encountered by 45 
respondents aged 3–13 on Bum Bum Island, Sabah, Malaysia. 
 
4.3.2 SOCIOECONOMIC ACTIVITIES IN COASTAL AND ISLAND OF MALAYSIA 
 
This section will discuss the social and economic activities of coastal and island 
communities in Malaysia. A total of 108 articles were discussed under this research 
question. First, these 108 articles will be separated according to socioeconomic 
activities, and then we will thoroughly discuss all these relevant articles. 
Human survival is dependent on a steady and long-term supply of natural resources. 
Natural resources are essential materials in ecosystems that aid in the provision of 
services such as climate management, flood control, natural habitats, amenities, and 
cultural services, all of which are necessary for technical and economic progress, 
human wellbeing, and everyday existence (Chow et al., 2003; Yang et al., 2020; Yu et al., 
2016). According to the United Nations (2019), marine and coastal resources each year 
provide around 5% of global GDP. 



654 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

In the coastal region of Peninsular Malaysia, there are 22 municipalities and 12,400 rural 
communities, 28 industrial properties, and 54 ports. In addition to this, there has been 
extensive coastal growth and development in neighboring areas such as agriculture 
(especially rubber, coconut, paddy, and oil palm), fisheries and aquaculture, production 
industries, transport and communication, reserves of oil and gas, mineral resources (tin, 
gold, platinum, chromite, etc.), and natural and tourist habitats (Shahruzaila,1993; 
Ehsan et al., 2019). At the same time, if we do not reserve carefully, marine resources will 
be jeopardized.  
 
Most coastal places worldwide provide various goods and services that satisfy human 
needs. It supplies food for consumption, as well as employment and leisure activities. 
Because coastal regions can provide the necessities to maintain and improve life, 
demand for coastal and marine resources is increasing. Thus, they become more 
developed, and the population in these places also grows (Bañas et al., 2020). 
 
For a long time, coastal areas have been the attention of scholars all over the globe, who 
have been investigating the legal framework, the historical-geographical elements, the 
socioeconomic benefits of the region, and the necessity to develop an integrated 
monitoring and protection system. As a result, various analyses, research, initiatives, 
plans, scientific publications, and books have led to a better understanding of 
complicated coastal activities (Kovačić et al., 2020). Thus, in this section, researchers 
will separate 108 papers according to the socioeconomic activities in their respective 
coastal and inland areas. 
 
The diagram below shows that most papers focus on tourism as the significant socio-
economic activity in most coastal areas in Malaysia. Tourism is Malaysia's most 
important economic industry, contributing significantly to the country's growth (UNWTO, 
2018). Beaches and islands are among the key attractions for Malaysia's coastal 
recreation tourism due to the abundance of marine resources (Alam & Paramati, 2016; 
M. H. Hanafiah et al., 2021; Yusoff et al., 2006). The sale of "sun, sand, and surf 
experiences," the development of tourism infrastructure (e.g., hotels, resorts, marinas, 
and transportation infrastructure), and the growing popularity of marine tourism (e.g., 
fishing, scuba diving, windsurfing, and yachting) have all added to the coastal area's 
stress (Comerio & Strozzi, 2019). The cash provided by coastal tourism benefits the local 
economy by producing jobs, allowing coastal tourism to catapult residents into better 
financial conditions and, in some cases, out of poverty (Archer & Fletcher, 1996; 
Hanafiah et al., 2021; Selamat et al., 2016; Sulaiman et al., 2018). 
 
Moreover, here are some papers focusing on fishing activities and agricultural activities 
too. Fishing and farming activities are equally important to the people leaving coastal and 
island areas. There is a paper researched by Rashidi et al. (2021) that states that the 
agricultural sector and fishing industry each contribute to our country’s economy. 
According to the figure below, most populations in coastal and island areas rely entirely 
on marine sectors, including tourism, fishing, agriculture, and manufacturing, for their 
monthly incomes. The distribution of articles based on socioeconomic activities and 
according to socioeconomic activities is depicted in the  diagram below. 

 

 

 
Figure 13 Distribution of Socioeconomic Activities 

 
4.3.3 THE ECONOMIC VALUATION OF MARINE BIODIVERSITY RESOURCES IN MALAYSIA 
This research question adds to existing studies to value and conserve coastal and marine 
ecosystem services and gives policymakers and resource managers helpful information 
regarding the economic relevance of coastal resources for planning, restoration, and 
damage assessment. A total of 26 articles were discussed under this research question. 
These 26 will be divided into categories of marine biodiversity, after which we shall 
extensively explore all pertinent publications. 
 
Coastal areas worldwide are dynamic habitats at the intersection of terrestrial, marine, 
and freshwater systems. Nearly 2.4 billion people, or 40% of the world's population, now 
reside in these places (United Nations, 2017). Additionally, coastal zones are becoming 
more appealing for development and tourism. However, the coastal ecosystems inside 
these zones are subject to several anthropogenic influences, including excess nutrients, 
invasive species, harsh weather, sea level rise, and oil spills, among other issues (Milon 
& Alvarez, 2019).  
 
Thus, this special issue focuses on the economic valuation of coastal and marine 
resource ecosystem services. Economic valuation is significant because it provides 
methods and techniques for determining how coastal and marine ecosystem services 
change into societal benefits and costs. Economic values are substantial daily because 
they give valuable human satisfaction and welfare information. Valuation provides a 
consistent framework for understanding human–nature interactions across a wide range 
of coastal and marine resources and assessing the sustainability of these relationships 
(Milon & Alvarez, 2019). It is becoming increasingly clear that including an economical 
approach to ecosystem management is critical for preserving the flow of essential 
commodities from marine ecosystems (Farber et al., 2006; Teh et al., 2018). Quantifying 
the economic value of ecosystems to social and economic wellbeing allows for informed 
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trade-offs in conservation planning, possibly improving stakeholder buy-in and leading 
to more effective marine management. 
 
Marine biodiversity, one of the most established research disciplines in environmental 
science in general and ocean science in particular, embraces a wide variety of regional 
and temporal dimensions for examining global patterns of change in marine biodiversity 
(Tolochko & Vadrot, 2021). Marine biodiversity is vital for the structure and functioning of 
ocean ecosystems and for delivering the complete spectrum of ecosystem services that 
benefit people on local, regional, and global scales (Lotze, 2021). Thus, to analyze the 
economic value of marine biodiversity resources, we separated marine biodiversity into 
two categories: marine resources and mainland socio-economic resources. This is since 
these 26 articles are only concerned with the two abovementioned topics. 
 
Protecting marine megafauna from human impact is a global conservation priority. 
Marine turtles in Sabah still face substantial threats from illegal hunting and human 
activities, including mass killings for unknown reasons and smuggling. Therefore, Teh et 
al. (2018) paper made an economical approach to marine megafauna conservation in the 
coral triangle.  Acceptance, involvement, and buy-in from resource stakeholders are 
required for successful protection, which is frequently challenging. Therefore, their 
research determines the total economic value sea turtles have on Semporna, Sabah's 
fishing villages. 
 
Another marine resource focused on in this study is coral reefs. Malaysia has around 
4,006 km2 of coral reefs, with over 550 species contributing to the nation's economy, 
while coral reefs in Malaysia are under threat. Peninsular Malaysia's poor to the fair state 
of coral reefs is due to increased sedimentation and tourism impacts. Overfishing and 
fish blasting were Sabah's two most serious threats to coral reefs. Coral reefs in Sarawak 
are endangered by heavy sedimentation and sand mining. Therefore, Praveena et al. 
(2012) review studies on coral reefs, dangers, and the aquatic environment in Malaysia. 
Furthermore, Akhter's (2014) study also chose coral reefs as the focus of their marine 
resources study. They researched the Pulau Perhentian Marine Park (PPMP), one of 
Malaysia's most stunning coral reef islands. However, because of the rapid growth of 
tourism, pollution, and resource exploitation have escalated. Marine Park was 
established to protect coral reefs and the flora and wildlife that go along with them, but 
because of lax enforcement, resources are being damaged. As a result, the primary 
objectives of this research are to evaluate the activities that negatively impact the 
environment and resources at PPMP and to propose corrective measures to stop further 
degradation. 
 
An estimated 500,000 people worldwide participate in the rapidly expanding tourism 
sector of shark diving each year, and the research study of Vianna et al.(2018) chose 
shark populations as their focus on marine resources. Therefore, a poll of consumers' 
willingness to pay was conducted to determine the industry's viability as a source of 
funding for the administration and enforcement of a fictitious Marine Protected Area 
(MPA) intended to protect shark populations. Faizan's (2014) study also focuses on the 
impact of anthropogenic pressure on coral reefs around Cape Rachado, Malacca. Coral 
reef management practices are essentially nonexistent in these regions, leaving the reefs 

 

 

vulnerable to several stresses brought on by the fast growth of the nearby coastal areas. 
The most significant barrier to managing and conserving this weak yet considerable 
resource is the lack of adequate funding due to a lack of knowledge about the actual 
economic value of coral reef ecosystems. Therefore, focusing on coral reefs, they 
researched and studied to determine the economic benefits of better coral reef 
management in Fisheries Prohibited Areas (FPAs). 
 
Arabamiry et al. (2013) analyzed the Marine Park Visitors’ Trade-off among Marine 
Ecological Attributes in Terengganu, Malaysia. Perhentian Island Marine Park was the 
study site for this research. Human activities on the islands, such as sewage and 
mechanical damage (e.g., freshwater submarine pipelines), have also affected coral life 
and water quality. Moreover, the felling of trees causes a reduction in coral growth due 
to rainwater that carries fine soil into the coastal zone, whereby sediment prevents light 
from reaching the benthos, resulting in a high concentration of sedimentation that can 
kill corals. Therefore, their study focuses on the economic valuation of ecological 
function values using ecological features and biophysical indicators. 
 
Zaiton et al. (2019) focused on mangroves as another mainland socioeconomic 
resource. A mangrove ecosystem provides a variety of services to people, society, and 
the economy as a whole. Local communities rely heavily on mangrove ecosystems for 
food, firewood, charcoal, timber, and other resources. However, mangrove deterioration 
is becoming a significant problem due to land conversion for aquaculture and coastal 
development. As a result, their study employed the contingent valuation method (CVM) 
to estimate the economic value of an ecosystem by polling people on their willingness to 
pay for the conservation of mangroves. In addition to serving as fishing grounds, the 
protected coral reefs off the coast of Malaysia are also a reason for being visited by many 
tourists. The necessity for more costly conservation measures becomes more pressing 
due to these combined environmental constraints. It seems only reasonable to consider 
the possibility of expanding the "user pays" idea, which is already in place in the form of 
different user fees. Therefore, the Emang et al. (2016) study investigated the possibility 
of price discrimination among scuba divers at Sipadan in Malaysia.  
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The distribution of articles about the socioeconomic resources of land and marine 
resources is shown in the table below. 
 

Table 3 Economic Valuation of Marine Biodiversity Resources in Malaysia 

Authors 

Mainland Socio-
Economics 
Resources 

 
(Arabamiry et al., 2013), (Zaiton et al., 2019), (Yacob et al., 2009), (Akhter, 
2014), (Arabamiry, 2018), (Latiff, 2016), (Pascoe et al., 2014), (Osman et al., 
2017), (R. Ismail et al., 2020), (Mokhtar et al., 2020), (S. Hassan et al., 
2019),(R. Ismail et al., 2021) , (Emang et al., 2016), (N. Ab Razak, 2017), (Rawi, 
2012), (Latiff et al., 2015), (Musa et al., 2020), (Arabamiry, 2014) 

Marine 
Resources 

 
(Teh et al., 2018), (Praveena et al., 2012), (Teh et al., 2011),  (Kamaludin et al., 
2021), (Faizan, 2014), (Yeo, 2004),  (Akhter, 2014), (Vianna et al., 2018) 

 
 
The public's enjoyment and appreciation of natural resources tend to benefit naturally 
from establishing marine parks. Marine parks support the growth of both ecotourism and 
tourism. Nevertheless, overuse and environmental degradation have happened due to 
unfettered access to marine park resources and the market system's failure to impose 
restrictions on their use. The viability of ecotourism may be impacted in the future by the 
degradation of marine parks. Additionally, consumers don't cover the total costs of using 
the natural resources in the marine parks, contributing to market failure. Therefore, 
Yacob et al. (2009) study's objective is to determine the value of ecotourism resources 
using environmental and economic tools, with a particular emphasis on the WTP 
contingent valuation method. 
 
Table 4 shows the method of economic evaluation that the authors used in their study to 
analyze the marine biodiversity of marine resources.  

 

Table 4 Method of Economic Evaluation 

Evaluate The Economic Evaluation By Ref Number 
Total Economic Value (TEV) 2 
Choice Modelling Method (CM) 4 
Contingent Valuation Method (CVM) 9 
Choice Experiment (CE) 4 
Cost Benefit Analysis (CBA) 1 
Travel Cost Analysis 1 
Chi-Square Automatic Interaction Detection (CHAID) 2 
Input-output analysis 1 
 

 

 

5. GAP ANALYSIS  
Gaps of study can be found in the literature by listing all the arguments. The figure below 
explains the gap in the literature specifically. As a result, these gaps have been found and 
divided into three categories: humankind, the economy, and the environment. All these 
sections will be explained accordingly to the subtopic that has been categorized. 
Besides, the figure above shows that every subtopic classified according to the main 
topic of the literature here and under humankind has three specific categories: lifestyle, 
skill and knowledge, and health or disease. Then there are subtopics such as 
socioeconomics, tourism, fisheries, and telecommunications under economics. In the 
area of the environment, there are four main subtopics: ecosystem, climate change, 
coastal hazard, waste, water, and sewage. Following the chart below, we will briefly 
explain each area of the gap we identified. 
 

 
Figure 14 The Most Common Gaps Discovered 

 
5.1 ENVIRONMENT  
5.1.1 COASTAL HAZARD  
Several extreme weather events have hit Malaysia, wreaking havoc on the country's 
resources, food supply, coastal zone, public health, and human settlements (Tang, 
2019). Malaysia also experiences high temperatures, relative humidity, variable wind 
conditions, and heavy rainfall almost yearly (Mayowa et al., 2015). Extreme precipitation 
events like the enormous floods have wreaked havoc on Peninsular Malaysia's hydrology 
(Shahid et al., 2017). According to (F. A. Mohd et al., 2019), approximately 22% of the 
Cherating–Pekan coastline is at risk of flooding by 2100. Cherok Paloh, Beserah, Batu 
Hitam, Cherating, Sg. Ular, Sg. Kuantan, Tanjung Tembeling, and Kuala Pahang are the 
most vulnerable coastal areas, with sea levels expected to rise the most between 2020 
and 2100. As a result, Islam et al. (2021) found a global lack of awareness about coastal 
hazards. The study proves that coastal hazard is an essential factor for environmental 
conservation. 
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Further, in the study of Hashim et al. (2019), we found that a lack of awareness among 
coastal communities on sea level rise is a gap. According to Nicholls et al. (2009), sea 
level rise caused by global warming has also affected marine life cycle systems and 
coastal ecosystems. Thus, this author argued that the phenomenon indirectly affects 
human life, especially those who depend on marine and coastal ecosystem life. Bird 
(1985) argued that erosion, land depletion, and saltwater intrusion further increased 
human vulnerability in coastal areas. According to Bindoff et al. (2007), there are three 
trigger factors for sea level rise global: first, an increase in the temperature (and energy) 
of the oceans; second, the melting of glaciers in Greenland and Antarctica and third, 
changes in the storage of terrestrial water resources. Thus, climate change, such as 
changes in ambient temperature, abnormal rainfall distribution, and extreme events, 
coupled with sea level rise, reflects an increasing scale of dangers and disasters in the 
future. Therefore, this paper aims to identify the level of knowledge and awareness 
among coastal communities on climate change and sea level rise. 
 
Besides, the study of Mohd et al. (2018) discovered that rising sea levels were a gap in 
their research. According to the Ministry of Science, Technology, and Innovation (2012), 
climate change brings various catastrophes such as major floods, prolonged droughts, 
as well as solid hurricanes, as well as can change the characteristics of current climate 
patterns and patterns to be different in the future (Shaffril et al., 2011). Abdul Rahman 
(2009) argued that rapid development in agriculture, aquaculture, industry, and 
urbanization not only disrupts the ecosystem of the coastal zone but also destroys it. 
According to S. N. Jaafar et al. (2016), coastal areas are sensitive and prone to various 
threats such as coastal erosion, sea level rise, and so on that can affect the well-being 
of human life, the environment, and ecosystems. It will also make areas vulnerable to 
strong winds and large wave impacts, making the problem of erosion more difficult to 
deal with. In terms of the physical effects of sea level rise, Faour et al. (2013) explain that 
sea level rise will cause flood risk and lowland and wetland displacement movements. 
Therefore, to identify the impact of sea level rise that occurs in coastal areas is the main 
objective of this study. 
 
Furthermore, Rashidi et al. (2021) identified the rise in beach erosion and sea level rise 
as a gap in their research. Malaysia's shoreline is constantly exposed to ocean dangers, 
resulting in coastal decline and sea-level rise. Ariffin (2017) argued that the East Asian 
monsoon system significantly impacts coastal processes in Malaysia, bringing a high 
intensity of relevant physical phenomena such as waves, current velocities, winds, and 
a high rainfall frequency, ultimately altering the cycle of beach erosion and accretion. 
Hosen et al. (2020) and Mohamad Hamzah et al. (2017) argued that due to land 
encroachment and inundation from economic activities (comprising aquaculture, 
agriculture, industries, and oil and gas exploitation), these threats have a significant 
impact on coastal areas, particularly in terms of the aging of coastal structures as a 
result of chronic and acute weather exposure, accelerating infrastructure degradation 
and the projected increase in population living in coastal urban areas. Therefore, the 
primary objectives of this article are to examine the country's current condition of coastal 
erosion and sea-level rise possibilities. 

 

 

5.1.2 CLIMATE CHANGE  
In the study of Abas et al. (2017), we found that the rise and less awareness of climate 
change were the gaps. Climate change is, without a doubt, the most pressing issue 
confronting our society. Climate change research, particularly in Malaysia, demonstrate 
temperature increases and rainfall patterns changes. Razali (2014) argued that 
agricultural activity would be halted in deteriorated or swamped regions. Approximately 
29,000 sq km of land in Peninsular Malaysia is at risk of flooding, affecting 4.82 million 
people. Lee and Teh (2001) argued that sea level increase would instigate tidal 
inundation, coastline erosion, increased wave action, and salt intrusion, would result in 
coral submergence, the loss of fishery resources, plantation lands, and mangrove 
forests, and the relocation of coastal infrastructure. The worldwide community has 
made numerous efforts to raise public awareness about climate change and discover 
solutions to mitigate its effects. Therefore, their study's objective is to determine the 
respondents' socioeconomic characteristics and their level of climate change 
awareness in the selected study area. 
 
5.1.3 ECOSYSTEM  
The deterioration of mangrove forests was discovered as a research gap that we found in 
Shah et al. (2016) study. Mangroves are one of the world's most prolific ecosystems, with 
many roles and services, particularly for the livelihoods of coastal communities 
(Kathiresan & Bingham, 2001). Macintosh et al. (2011) argued that human impacts on 
mangroves had risen recently, with several countries losing 50–80 percent of their forest 
cover in the last 50 years. Meanwhile, raising community awareness can aid in the 
preservation of mangrove ecosystems. As evident in the FOA (2007) report, the rate of 
mangrove degradation has decreased due to increased community understanding of the 
mangrove ecosystem. According to Faridah-Hanum et al. (2012), the Malaysian Forestry 
Department recognizes the importance of community knowledge of mangrove 
resources; however, this aspect is rarely explored, and very few data are available in this 
context, particularly in Sarawak. Therefore, this study was carried out in Sibuti, Sarawak, 
Malaysia, to measure the level of awareness of coastal people regarding the tangible and 
intangible advantages of mangroves and their local usage. 
 
In the study of Bee et al. (2011), the extinction of sea turtles was categorized as the gap. 
Fisheries provide vital food supplies for many people worldwide and play a significant 
role in coastal communities' livelihoods. Cantor (1847) argued that in the earliest, dated 
1847, green turtles were abundantly caught in fishing stakes in the Straits of Malacca at 
all seasons. Siow & Moll (1982) attributed fishing as the cause of the annual increase in 
the number of deceased turtles on beaches. Further, data gathered from interviews with 
fishermen revealed that inadvertent captures of sea turtles in fishing gear contribute 
significantly to the mortality of these creatures in Terengganu, according to E. H. Chan et 
al. (1988). Aside from that, from the personal communication with K. A. Musa, he points 
out that, on the east coast, artificial reefs have been created to stop trawling in shallow 
regions. This minimizes the potential for sea turtle–fishery interaction by indirectly 
discouraging the unlawful practice of trawling near coastal areas. Therefore, this 
research examines coastal fisheries, including sea turtle–fishery relationships, as well 
as the socioeconomic profile and perceptions of local fishermen about sea turtle issues 
along Peninsular Malaysia's east coast. 
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Moreover, wetland threats are categorized as that research gap. Wetlands are essential 
for mitigating climate change and protecting populations from the effects of shifting 
weather patterns (Moomaw et al., 2018). Unfortunately, Azlisham et al. (2009) argued 
that Setiu Wetland, like other wetlands, is severely threatened by nearby projects that 
have harmed its ecosystems. Because bivalve species, such as oysters, are sessile, they 
are among the most severely damaged organisms. Bivalves filter suspended particles in 
water due to their feeding mechanism. Affizah et al. (2009) and Najiah et al. (2008) added 
that bivalves filter suspended particles in water, including toxic particles such as 
arsenic, mercury, zinc, and copper. Haron et al. (2020) argued that wetlands are 
devalued and not prioritized in coastal management decisions even though they are rich 
in biodiversity and provide habitat for many organisms, including endangered species. 
Moomaw et al. (2018) argued that many scientists and policymakers are unaware of the 
critical function of wetlands' carbon storage in wetlands management and policy. 
Therefore, the focus of this research was to look at the ecosystems of Setiu Wetland and 
the socio-economic activities surrounding the oyster habitats to see if marine spatial 
planning (MSP) may be used to lessen conflicting uses of the wetland in the future. 
 
Besides, in the study of Aziz et al. (2021a), threatened reef ecosystems are categorized 
as one of the research gaps. The coral reef ecosystem is one of the world's most 
biologically diversified ecosystems, and it has shaped the balance of environmental 
processes during the last 200 million years. But according to Shanbudin et al. (2017) 
arguments, they stated that coral reef ecosystems are imperiled or extinct worldwide 
due to climate change and human involvement. Furthermore, Anthony et al. (2015) also 
point out that, on a larger scale, climate change has harmed tropical reefs' natural 
resilience by raising sea temperatures and acidifying the ocean. At the same time, 
Anthony et al. (2015), Bruno & Selig (2007), and Cowburn et al. (2018) contended that 
local human stressors such as coastal expansion and pollution, reef predatory 
behaviors, and diseases impede reefs' ability to recover from the severe consequences 
of climate change. As a result, knowing the health state of individual reefs in the area is 
critical for ensuring that the coral reef survives and recovers from large mortality events. 
Therefore, this research focuses on determining the health of the coral reefs surrounding 
Pulau Tioman.  
 
5.1.4 WASTE, WATER, AND SEWAGE  
The Wang et al. (2021) study discovered solid waste management as a research gap. 
Solid waste management will remain a significant environmental issue on small islands 
where tourism is the primary economic driver. (Mohd Salleh et al., 2014) argued that 
tourism negatively influences the environment by consuming resources and contributing 
to public health issues. Deshmukh (2004) acknowledges that tourism development 
directly impacts a tourist destination's ecology, just like hotels discharging sewage and 
waste into the sea, polluting and unsanitary coastal areas. One of the significant 
difficulties confronting small islands is rising waste generation, which is exacerbated by 
land scarcity, a lack of economic prospects, and insufficient waste management 
capabilities. Dong et al. (2019) argued that the production of solid trash has increased in 
tandem with the growth of tourism. For instance, around 350,000 visitors visit Green 
Island, Taiwan, each year, generating an average of 3.91 kg of solid garbage per person. 
Mohee et al. (2015) argued that governance issues impede solid waste management 

 

 

from progressing. Research on Gili Trawangan by Willmott & Graci (2016) points out that 
the effectiveness of solid waste management on small islands is highly dependent on 
strong leadership and governance. Therefore, this study investigates the rigidity in the 
administration of solid waste management, particularly on small islands, and how 
related problems are addressed via the lens of Evolutionary Governance Theory. 
 
Besides, in the study of Baharuddin et al. (2018), we found a salinity problem as the 
gap. To provide a holistic management strategy for the groundwater aquifer, it is 
necessary to know the groundwater requirements for domestic water supply and 
agricultural activity. The situation is more complicated at the coast due to saltwater 
contamination, which has limited groundwater use for water supply and farming 
purposes. Because of its proximity to the sea, problems of saltwater contamination are 
constantly linked to the seawater intrusion phenomenon. Furthermore, IPCC (2001) 
points out that groundwater use for water supply and agriculture in coastal areas may be 
impacted by sea level rise in the twenty-first century due to climatic change. According 
to the IPCC (2007) and Været et al. (2009), sea-level hills near coastal aquifers may cause 
the current hydrogeological boundary to shift in the future. The saline groundwater is 
thicker than previously, and it will continue to transfer to landward coastal locations in 
the future. Therefore, this research focused on how seawater intrusion affected the 
groundwater's suitability for water supply and oil palm agriculture on Malaysia's Carey 
Island. 
 
5.2 ECONOMY  
5.2.1 TELECOMMUNICATION 
In the study, Meng et al. (2014a), were found preferred media tools as a gap in the study. 
Omar et al. (2011), Jensen (2007), and Evoh (2009) argued that a massive percentage of 
fishermen use mobile phones because it allows them to share and disseminate 
information (market prices, current weather, and fishing locations), improve their safety, 
and improve the quality of their interactions with family members and other fishermen. 
While M. S. Hassan et al. (2011) stated that most rural populations prefer to rely on 
television for information because their favored programs (e.g., prime news) are usually 
aired in the evening when most of them spend their free time in front of the television. 
Shaffril et al. (2012) added that television is favored by rural populations, particularly the 
senior community, because it is more user-friendly than modern instruments like 
computers and the Internet. Therefore, their study determined the preferred media tool 
and its use among Malaysian coastal communities. 
 
Furthermore, gratification for weather information was identified as a gap in Mohamed 
Yusof et al. (2014) research. Azarian et al. (2012) and Shaffril et al. (2012) argued that 
television is seen as a traditional means of transmitting information; it has proven to be 
beneficial in rural communities' efforts to find agricultural-related information (including 
weather information). M. S. Hassan et al. (2010) discovered that the rural communities 
in their study thought of television as a credible and trustworthy instrument because they 
had grown up with it. Shaffril et al. (2012) argued that agricultural people prefer to get 
weather information via television because they believe it is more relevant to their daily 
activities. Azarian et al. (201 2) agreed, stating that television can meet the cognitive 
needs of agricultural people in terms of information seeking. Therefore, this study 
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measures the satisfaction of Malaysian coastal populations with weather information 
obtained via television. 
 
Further, in the study of Omar et al. (2013), we found that a lack of understanding of 
patterns of weather forecasting is a gap. Local studies on social sensitivity to changing 
weather by Shaffril et al. (2011) and Abu Samah et al. (2011) have found and argued that 
coastal communities have observed these changes and that the changes have negatively 
impacted their socio-economic activities. Besides, Shaffril et al. (2013) and Fulsås 
(2007) have argued the importance of access to weather information in response to 
changing weather. The weather data is essential for coastal communities because it 
helps them manage their reactions to changing climate, which can save lives and 
property. Fulsas, 2007; Lincoln & Lucas (2010) claimed that many scholars around the 
world have focused their attention on weather forecasting studies, particularly its effects 
on the community. However, just a few researchers have looked at the Malaysian 
context. Therefore, the purpose of this study is to look into the trends of weather 
forecasting usage in Malaysian coastal areas. 
 
5.2.2 TOURISM 
The impact of tourism development became the gap that we found in the study of Salleh 
et al. (2014). According to Garegnani (1970), tourism development affects local 
communities, bringing beneficial socioeconomic changes and transforming economic 
activity. Andereck et al. (2005); Sirakaya et al. (2001); Jurowski et al. (1997); and Pearce 
(1991) argued that residents evaluate the impact of tourist development in terms of 
quality of life, or the three forms of sustainability: economic, socio-cultural (culture and 
social), and environmental sustainability (physical environment). According to Kang et 
al. (2008), tourism development not only modifies the physical landscape of a tourist 
destination but also causes social changes within the community, particularly in the 
attitude and behavior of the locals. Sahdan et al. (2009) argued that tourism growth also 
injects good morals into their traditional way of life, family relationships, individual 
behavior, and community. On the contrary, Jahi et al. (2009) argued that a tourist influx 
that exceeds a destination's carrying capacity will cause the destination's ecosystem to 
deteriorate. Therefore, this article aims to investigate the personal benefits the local 
community derives from tourism growth and how they perceive the development's 
impact and support for future development. 
 
Besides, in the study of M. H. Hanafiah et al. (2013a), we found the personal benefit 
gained from tourism development as a gap.  M. H. M. Hanafiah et al. (2011) stated that 
the tourism industry's ability to produce revenue, facilitate currency transactions, and 
give employment opportunities. Angelkova et al. (2012) argued that only a little study had 
been done on personal gain's effects on people's support for future tourism 
development. Jafari (2001) claimed that tourist development research should consider 
the impact of perceived benefits on tourism planning and development. Therefore, the 
current study examines the influence of tourism development on Langkawi Island's 
native communities. 

 

 

 
5.2.3 SOCIOECONOMIC 
Lack of involvement in business is the gap that we found in the study of  Halim et al. 
(2015). Zakaria (2011) argued that the lack of coastal residents' involvement in 
entrepreneurship in fisheries, aquaculture, fish processing plants, and coastal tourism 
would be substantially impacted by their transfer from rural to urban industrial zones. 
Ariff et al. (2012) argued that the growth of advanced industries in coastal areas such as 
Dungun, Paka, Kerteh, Kemasek, Kijal, Chukai, Gebeng, Semambu, and Pekan had 
formed business opportunities; it has also resulted in a significant decrease in the 
number of coastal residents who are involved in entrepreneurship. Idris ( 2001) also 
exposed that, compared to labor in a range of sectors in urban areas, most young people 
in coastal communities are uninterested in fishing or other marine industries. Some are 
uninterested in pursuing a commercial career in coastal entrepreneurship (Wan Nawang 
et al., 2009). Therefore, their study is to determine the elements that influence social 
entrepreneurship in developing Terengganu's socio-economic and social life. 
 
In addition, in the study of Saufi & Salleh (2018), we found communities’ welfare as the 
gap. Lodhia (2011) argued that coastal ecosystems would be adversely affected by these 
activities, which include urbanization, agriculture, industrialization, fishing and 
aquaculture, salt production, tourism, mining and quarrying, and other natural disasters, 
resulting in coastal erosion due to rising sea levels, drought, tropical cyclones, floods, 
and other natural disasters. Based on past studies, numerous solutions for reducing and 
adapting to coastal erosion could be implemented. This is because, even if the 
adaptation method were implemented, the community's financial burden would not be 
alleviated. Therefore, it is proposed that authorities give another option not mentioned in 
the earlier study: takaful. Takaful is a financial protection scheme for the coastal people 
affected by the calamity. To summarize, this Takaful product is critical for coastal 
communities affected by coastal erosion. The project's point is to experiment on the 
Takaful plan's role in assisting the coastal population in the event of coastal erosion. 
 
5.2.4 FISHERIES 
A decline in fishery production and income became a gap in the study of Zainudin et al. 
(2019). On climate change uncertainty, N. M. G. Islam et al. (2016) pointed out that 
fishing operations in Terengganu are minimal due to strong winds during the monsoon 
season. Asli (2012) argued that the monsoon season, which happens every year between 
December and February and creates stormy weather with large waves and strong winds, 
may lead fishermen to lose their primary source of income if they do not have an 
alternative source of income. Rhoumah (2016), on the other hand, argued that the 
fishermen in Malaysia still face a high incidence of poverty, which includes both extreme 
and typical poverty. Similarly, Yahaya and Wells (1982) and N. M. G. Islam et al. (2016) 
also stated that poverty is widespread in Terengganu, particularly among artisanal 
fishermen's households. Poor fishermen are still relevant today, as most earn less than 
MYR 1,500 per month and fall into the bottom 40% of the income distribution (B40) 
(Khatijah et al., 2017). Therefore, the research examines the fishing community's 
socioeconomic characteristics in the Terengganu towns of Kuala Marang and Seberang 
Takir. 
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5.3 MANKIND 
5.3.1 HEALTH/DISEASES 
The Dahlui et al. (2020a) study discovered a gap in coastal communities' awareness of 
their health status, healthcare utilization, and quality of life. Initiatives to develop and 
improve the landscape and ecosystem have been planned extensively in many local 
coastal areas, particularly in Peninsular Malaysia(Mohd Salim et al., 2020) (Abdullah, 
2005; Abdullah, 1993; Salim et al., 2018). In contrast, Sabah's socioeconomic 
advancement has been somewhat gradual, owing to the state's isolated and 
inaccessible coastline zones, as well as its linguistic diversity and cultural distinctions 
(Tha et al., 2018). Despite the fact that public health facilities exist, they are restricted 
and may not reach individuals who need them owing to a lack of infrastructure (Haris et 
al.,2019). Furthermore, Sabah's coastal districts are seeing a high prevalence of poverty 
and an influx of stateless and illegal persons (Allerton, 2017). Because of these factors 
the coastal communities of Sabah are suffering a variety of health and healthcare 
difficulties. To date, this research focusing on the health issues, healthcare gaps, and 
medical requirements of individuals living along Sabah's coast is lacking. Therefore, this 
paper proposes a study protocol to investigate the health status, healthcare utilization, 
and quality of life of Sabah's coastal populations. 
 
Furthermore, in the study of Shafie et al. (2016), a lack of awareness of mosquito-borne 
diseases was categorized as the research gap. Dengue fever, malaria, chikungunya, 
Japanese encephalitis, yellow fever, and filariasis have all been recorded in Malaysia 
over the last few decades. Skae (1902) argued that dengue fever was first documented in 
Penang in 1902, followed by a significant outbreak in 1970. According to Sam et al. 
(2009), the country also had the first chikungunya virus infection in 1998 in Selangor, with 
the largest outbreak covering the entire country for three years, from 2008 to 2010. 
Because there is presently no vaccine available, primary prevention is the most efficient 
method of preventing and controlling dengue fever. The community’s health knowledge, 
awareness, and practices (KAP) research on vector-borne diseases has been carried out, 
particularly in urban and rural communities like Peninsular Malaysia, such as the Federal 
Territory of Kuala Lumpur (Ayyamani et al. 1986), Perak (Hairi et al. 2003), and Negeri 
Sembilan (Leong 2014). However, there is a scarcity of such information among the 
islanders. Therefore, this research was conducted to determine the depth of knowledge, 
awareness, and habits among the island community regarding mosquito-borne 
diseases. 
 
In addition, the high level of mercury exposure through the hair of the adult population 
was found as a gap in the study by Hajeb et al. (2008). Humans have used mercury for 
over 3,500 years for a variety of purposes. Herrstrom et al. (2003) argued that Calomel, 
Hg2Cl2, was one of the constituents in "teething powder," which was used to avoid 
soreness in the mouth of infants who were getting their first teeth before 1960. Metallic 
mercury has been utilized in thermometers, barometers, and diffusion pumps, among 
other laboratory instruments. At the same time, Chatterjee et al. (2002) argued that Alkyl 
mercury compounds were first used as agricultural fungicides in the early twentieth 
century. While Aschner (2001), Axtell et al. (2001), Castoldi et al. (2001), Frankish (2001), 
and Mendola et al. (2001) argued that humans are mostly exposed to mercury by fish 
consumption. Microorganisms in water or soil can convert inorganic mercury to 

 

 

methylmercury, a more deadly organic form. Methylmercury can accumulate in animal 
tissues and induce biomagnifications in the aquatic food chain. As a result, people who 
consume fish are at a higher risk of methylmercury poisoning. Therefore, this paper 
investigates mercury exposure by measuring mercury levels in adults' hair in four coastal 
districts. 
  
5.3.2 SKILLS AND KNOWLEDGE 
Moreover, we found a lack of knowledge on green consumption among coastal 
communities as a gap in the study of Al Mamun et al. (2018). Based on Rezai et al. (2013) 
arguments, many environmental initiatives have been established, yet many residents 
are unfamiliar with the concept of being green, and their view of eco-friendly items is low. 
Furthermore, Ginsberg and Bloom (2004) argued that businesses had undervalued 
environmentally friendly items. After all, they believe they will not increase customer 
demand because they are not a requirement. Nagaraju and Thejaswini (2016) stated that 
most consumers are unaware of the advantages of green products, which influences 
their purchase decisions. Therefore, this study aimed to examine the elements 
influencing intention and behavior when using green products among low-income 
households in Peninsular Malaysia's coastal region.  
 
Furthermore, in the article by M. Abdullah et al. (2013), we discovered a gap in the 
participants' knowledge and skills. Mangrove forests can be found across Malaysia, 
particularly around the coast. Mangrove forests supply local communities with timber 
and marine resources and other benefits. Branton (1999) has argued that establishing 
ecotourism development in local regions necessitates careful planning and 
management in close partnership with local groups. Locals will see a significant increase 
in their incomes compared to their traditional work as ecotourism becomes more visible 
and beneficial to community development. At the same time, the residents can conserve 
natural resources that are potentially decreasing. Therefore, the study's purpose was to 
analyze local community participation in mangrove ecotourism and the intervention 
procedures required for such a project's effectiveness. 
 
5.3.3 LIFESTYLE 
Changes in quality of life are the gap found in the study of Abdul Ghani et al. (2013). 
Yahaya Ibrahim (2007) study, based on the Redang Island, Perhentian Island, and Tioman 
Island areas, argued that members of a community living on a small island that is a 
latecomer to development would frequently have difficulty adapting to the process when 
it comes to tourism growth. Besides, Badaruddin Mohamed et al. (2008) argued, based 
on their study carried out in Langkawi, Pangkor, Tioman, and Redang, that while the 
islands welcome more tourists and tourism development, they are concerned about 
rising general prices, the loss of greenery, greater urbanization, and a variety of other 
difficulties. Joshua B. Fisher et al. (2008) argued that tourism development creates jobs 
and exposes natives to western culture and visitor behavior, which may conflict with 
deeply held community values. Therefore, this study aims to look into the impact of the 
tourism industry on the well-being of islanders on Langkawi and Redang Island using 
different measures of well-being such as employment, spending, and ownership. 
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methylmercury, a more deadly organic form. Methylmercury can accumulate in animal 
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Further, the social mobility gap changes were found in Sa’at (2011) study. Social mobility 
is a transformation or migration involving an individual or a group of individuals from one 
position to another, either between generations or within generations. Lipset and Bendix 
(1964) argued that there are two reasons why social mobility exists in every society. First, 
changes in demands for achievement or improvement. Second, changes in the supply of 
talents or abilities.  Therefore, this article examines coastal communities, particularly 
patterns of change and social mobility among fishermen in Kuala Terengganu. 

 

6. DISCUSSION 

In this section, the discussion revolves around the theme and subtheme-based 
discussion. The analysis produced three themes and six sub-themes for this theme and 
subtheme-based debate. The subjects are not in any particular order, and their 
arrangement has nothing to do with their frequency or importance. The findings contain 
conceptual definitions, descriptive statistics, and supportive quotations from the 
literature analyzed. 

The discussion revolves around the analysis, which produced three themes and six sub-
themes. The three themes are impacts, awareness/ knowledge/ experience/ 
conservation/ enforcement/ programme/approach and social problems, along with the 
emerging six sub-themes. Although there is considerable overlap between the themes, 
each depicts a distinct element of interpersonal interaction, supporting its theme. The 
themes are not in any particular order, and their arrangement has nothing to do with their 
frequency of occurrence or relevance. The findings include conceptual definitions, data 
from descriptive themes, and supporting verbatim quotes from the evaluated 
publications. 
 
6.1 IMPACT 

The first theme, which is impact, was described in generic terms. This influence might be 
positive or detrimental, and the researcher explored the effect on the economic, 
community, environmental, and health aspects in coastal and island areas. 

6.1.1 HEALTH  

The coastal environment significantly impacts the quality of life and the health of the 
population in coastal areas (in both positive and negative ways) (Dahlui et al., 2020). So, 
a few academics looked into the health of coastal communities. 
There is a shortage of data on the frequency of parasitic diseases among Malaysia's 
island people, with most studies performed between the 1960s and the 1980s. An Ahmad 
et al. (2014) study was conducted to ascertain the present prevalence status of parasitic 
illnesses among communities residing in Pangkor Island, Peninsular Malaysia. A total of 
298 serum samples and 131 stool samples were taken, and they were each subjected to 
microscopic inspection for the presence of Toxoplasma gondii antibodies and intestinal 
protozoa and helminths using commercial ELISA kits. According to the findings of their 
investigation, the prevalence of intestinal parasite illnesses among the Pangkor Island 

 

 

people has decreased significantly since it was first documented 35 years ago. Massive 
advancements in socioeconomic level, personal cleanliness, water facilities, and 
sanitation may have contributed to this community's low occurrence of parasitic 
illnesses.  
 
Further, Sabah's poor economic condition is still disproportionately prevalent in rural 
coastal communities. And in Sabah's coastal districts, non-communicable diseases are 
generally undetected, according to verbal communication among medical experts, but 
no published data supports this. Therefore, Harris et al. (2019) researched non-
communicable diseases among low-income adults in rural coastal communities in 
Eastern Sabah. Their study shows 40.6% of newly diagnosed hypercholesterolemia, 
5.8% of diabetic mellitus, and 24.5% of cases of hypertension. Adults from extremely low 
socioeconomic positions accounted for the most significant percentage of those 
identified with undetected hypertension and uncontrolled blood pressure. This is 
because many residents in this rural coastal community were utterly ignorant that they 
had excessive cholesterol and high blood pressure. 
 
Besides, strongyloidiasis in humans has not yet been the subject of epidemiological 
research in Malaysia. To ascertain the prevalence of Strongyloides stercoralis infection 
among the residents of long-house indigenous villages in Sarawak, a cross-sectional 
study was conducted by Ngui et al. (2016). Each participant provided a single feces and 
blood sample, which were then analyzed using molecular, serological, and microscopy 
approaches. Stool microscopy was used to identify five different types of intestinal 
parasites. For S. stercoralis, none of the stool samples tested positive. However, 
strongyloidiasis was detected in 11% of 236 serum samples. Additional verification using 
a molecular approach on stool samples from seropositive participants effectively 
amplified five samples, indicating ongoing infections. Adult males had a much higher 
incidence than females, which tended to rise with age. 
 

6.1.2 ECONOMY AND COMMUNITIES  

 
Coastal resources are considered necessary in promoting national coastal development 
since they provide many advantages to human well-being. The coastal environment is a 
crucial source of livelihood for coastal populations, providing a variety of appealing 
locations and biological diversity that is seen as a critical aspect in achieving the aim of 
ending global poverty in all of its manifestations by 2030 (He & Mai, 2021).  
One of the most significant economic sectors is tourism, which has expanded not just in 
Malaysia but also globally. Over 23.6 million visitors visited Malaysia in 2009, and their 
presence helped the country's economy. Othman et al. (2012) investigated tourism 
activities and their impact on environmental sustainability in coastal areas. Everyone 
knows that tourism is an important sector of the economy and has a lot of sound effects 
on local communities. According to their analysis, Cahaya Bulan Beach's (PCB) tourism 
sector has experienced tremendous expansion, which has boosted the local economy 
by creating jobs and providing income to the local populace. Residents of coastal areas 
might diversify their sources of income by engaging in entrepreneurship. In light of this, 
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their research emphasizes the importance of tourism for boosting local social and 
economic conditions and generating revenue for the neighbourhoods. 
 
Furthermore, one of Malaysia's top tourist spots for domestic and foreign visitors is 
Langkawi Island. The island's tourism sector's growth has directly and indirectly affected 
the community. Thus  Salleh et al. (2014) study analyzed the development of the tourism 
industry and its impact on the Langkawi Island community. The mean analyses showed 
that the two factors with the highest mean scores enhance good employment 
opportunities (4.15) and give local citizens access to employment (4.09). This indicates 
that the coastal communities have more suitable employment opportunities, stronger 
family economies, and the ability to handle daily spending. So, in general, the community 
believes that tourist growth has a beneficial impact. 
 
Besides, the development of the Langkawi and Redang islands' tourism industries has 
significantly enhanced the quality of life for the local population. Therefore, Ghani et al. 
(2014) conducted research in Langkawi and Redang Island about the impact of the 
tourism industry on the community's well-being. This study seeks to understand how 
tourism affects islanders' well-being through several well-being measures, including 
employment, expenditure, and ownership. Their findings demonstrated a noticeable 
improvement in people's well-being on both islands, particularly regarding work, income, 
and expenses. All respondents agreed that receiving numerous work opportunities on 
the islands has changed their sense of well-being. The majority of the 30 responders in 
Langkawi acknowledged having higher incomes. All respondents spent enough to 
support their families and themselves financially. 
 
Meanwhile, Jaya-Ram et al. (2018) researched muscle fatty acid content in selected 
freshwater fish.  Their research was conducted at Bukit Merah Reservoir, a popular 
fishing spot for locals. Individuals, society, and the environment all benefit from inland 
fisheries, which provide a source of income and food security. 
 
Due to its capacity to create income, employment opportunities, and a higher standard 
of living, the tourism industry has become a symbol of how it can support the local 
community, particularly in transforming the economy and environment. Local opinions 
can directly impact the growth of the tourism sector. So, Abas & Mohd Hanafiah (2014) 
studied local community attitudes toward tourism development on Tioman Island. Their 
result shows that local communities benefit financially from the influx of tourists, 
particularly those who run chalets, resorts, or rooms, sea taxi services, shops, and 
handicraft stores. More visitors will boost the economy, and the locals tend to see 
tourism as a way to earn cash and job prospects. However, the findings also found that 
the local community, which experienced a negative impact from tourist activities, also 
supports tourism development in the future owing to their reliance on this sector as their 
primary source of income. 
 
 

 

 

6.1.3 ENVIRONMENT 

Coastal areas make desirable locations for living, employment, or other pursuits. The 
main threats to coastal ecosystems include habitat loss or conversion brought on by 
coastal development, agriculture, or aquaculture; habitat degradation brought on by 
eutrophication, pollution, and contamination; and resulting changes in sediment and 
water supply brought on by human activities along the coasts and in upstream 
watersheds (Neumann et al., 2017). 
 
One of the leading causes contributing to the decline of the quality of the natural 
environment is the ineffective and inadequate management of solid waste. Therefore, 
Shamshiry et al. (2012) research study examines the impact of landfill leachate on water 
quality in Langkawi Island using environmental system management. Urban areas 
frequently experience ecological contamination, caused mainly by irregular garbage 
collection and unplanned, indiscriminate waste disposal that frequently goes untreated. 
These conditions contribute to severe environmental pollution, especially as individuals 
often open-burn waste when it accumulates due to sporadic waste collection, a practice 
that significantly increases air pollution. According to their findings, groundwater from 
the Langkawi landfill boreholes is thought to be polluted with cadmium and hence has to 
be treated before being used as a potable water supply source.  
 
Furthermore, off the coast of Peninsular Malaysia, Pulau Tioman is a well-known tourist 
destination with stunning coral reefs. A’ziz et al. (2021) researched Pulau Tioman, which 
is about the health of the coral reefs surrounding Pulau Tioman. Many tourism activities 
have a negative impact on marine resources. According to their findings, most sample 
locations favor coral reef growth and have strong recoverability from future 
environmental stress; however, certain regions with increased coastal development and 
tourists have poorer water and sediment quality. Due to climate change and human 
interference, coral reef ecosystems are endangered or have disappeared.  
 
Coral populations in the Caribbean and Indo-Pacific reefs are declining due to coral 
disease outbreaks. Despite being exposed to numerous natural and artificial dangers, 
there is limited information on coral diseases in Malaysian reefs. Fortunately, a study 
about the assessment of coral health and disease was conducted by Akmal & Shahbudin 
(2020) in Tioman Island Marine Park, Malaysia. This is due to increased human 
disturbances, particularly sedimentation and nutrient pollution, and rising sea surface 
temperatures, which are the primary drivers of coral disease's spatial and temporal 
dynamics. Overall, as per their findings, coastal development and tourism activities may 
impact the severity of coral conditions and symptoms of impaired health. 
 
Furthermore, Ahmad et al. (2019) examined the impact of coastal development on 
mangrove distribution in the Cherating Estuary, Pahang. Over the previous 20 years, the 
mangrove cover along the Cherating estuary's 131.642 ha total area has declined by over 
19.99% (26.275 ha). The removal of mangroves to make way for commercial or 
residential areas and aquaculture activities were among the factors they identified as 
contributing to mangrove deterioration. They also stated that Cherating is one of the main 
tourist attractions in Pahang and that coastal development could contribute to the 
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decline of mangrove ecosystems. Mangroves have been destroyed to make room for 
these developments, and growth has been expanding yearly. 
 
Concerns about the cumulative effects of scuba divers on the marine ecosystem 
beneath the ocean surface have arisen due to the growing demand for dive tourism 
activities. Fortunately, Ong & Musa (2011) researched recreational divers' underwater 
behavior by attitude-behavior theories. Their study also revealed that significant positive 
relationships are observed between all the domains with responsible underwater 
behavior and adversely affect the undersea marine environment. Othman et al. (2012) 
researched tourism activities and their impact on environmental sustainability in coastal 
areas. Their results revealed that tourism activities, such as the beach's cleanliness, 
affect ecological sustainability.  
 
 
6.2 AWARENESS, KNOWLEDGE, EXPERIENCE, CONSERVATION, ENFORCEMENT, 
PROGRAMME, AND APPROACH 

6.2.1 HEALTH 

Health is an essential element that the local coastal communities need to be aware of. 
A few articles specifically show expertise focusing on the health needs in coastal 
communities.  
 
Over the past few decades, mosquito-borne diseases have been rising at an alarming 
rate. Shafie et al. (2016) researched mosquito biology and mosquito-borne disease 
awareness among island communities in Malaysia. The most excellent way to detect and 
eradicate mosquito-borne diseases is through mosquito surveillance and control 
programs; however, these initiatives are ineffective without a knowledgeable and 
engaged population. According to their findings, respondents were aware of the basics 
of mosquito biology and used personal protection against mosquito bites, but most had 
limited knowledge of the diseases spread by mosquitoes. Therefore their study 
recommends strengthening and expanding public health education outreach initiatives 
to island people and increasing community engagement in vector surveillance and 
control.  
 
Besides, thyroid antibodies and autoimmune thyroid conditions are closely connected. 
There is currently no information on the prevalence of these antibodies among 
Malaysians. Shahar et al. (2020) stated that their study aimed to ascertain the prevalence 
of thyroid antibodies and the risk factors for thyroid antibodies in the adult population of 
Malaysia. The author said that Anti-TPO and anti-TG thyroid antibodies are employed in 
diagnosing autoimmune thyroid diseases (AITD). They stated that the low prevalence of 
thyroid antibodies and thyroid diseases in coastal communities might be related to the 
region's iodine sufficiency.  
 
Further, Malaysia's coastlines can significantly impact the well-being of locals and their 
means of subsistence. The Malaysian government has planned to improve the 
environment and landscape, but the process has been slow due to some coastal regions' 
remoteness and accessibility issues. Research by Dahlui et al. (2020) investigates the 

 

 

health status, use of healthcare, and standard of living in coastal communities and the 
interaction between the community and its coastal environment. This study has the 
potential to raise public awareness of health disparities among the coastal communities 
and to build a tailored intervention for the community's context-specific health and 
quality of life intervention program. 

 

6.2.2 ECONOMY AND COMMUNITY  

The economic factors that support local coastal communities are greatly influenced by 
awareness. To stabilize living expenses in a coastal area, knowledge about the 
socioeconomic status of the surrounding areas is required. 
 
One industry that has helped the growth of island communities in the modern era is 
ecotourism. Therefore, Halim et al. (2021) paper examine the relationship between 
entrepreneurship development programs and business performance among 
entrepreneurs in Tioman Island, Malaysia. The outcomes showed that market access 
and technology application considerably positively impact business performance. The 
authors of this study recommended that local ecotourism business owners  network 
with outside parties to help them further establish micro and small ecotourism 
businesses. The individual entrepreneurs and the community in the village itself will 
benefit economically from the social business strategy when industry, government, and 
non-governmental organizations work together. Additionally, they advised that to 
succeed in their firm's ecotourism sector, it would be wise for them to build their 
business network. 
 
Further, Bhuiyan et al. (2014) research title is “Tourists’ perception of the local economy 
of Terengganu state in Malaysia.” The current research aimed to determine whether 
visitors' perceptions of Lake Kenyir and the Sekayu Recreational Forest indicated that 
they intended to boost the local economy. Their finding revealed that most responders 
from both domestic and international tourists agreed to support the local economy. 
Further, the authors recommend that the provincial government encourage visitors to 
consume local food and products, shop at local businesses, stay in local lodging, and 
take advantage of regional tourism offerings. This means the quality of local goods and 
services has risen in response to tourist demand. They further stated that the destination 
authorities might encourage visitors to purchase local foods and products, shop at local 
stores, stay in local accommodations, and enjoy the benefits of regional tourism 
offerings. 
 
Besides that, Mohd Salleh et al. (2011) compare local community sustainability of 
livelihood. The purpose of this paper is to examine how the Pulau Tioman (TIMP) and 
Pulau Redang Marine Parks (PRMP) have affected the livelihood of these island 
communities. The findings demonstrate that, generally, both communities' needs for 
human, physical, and social assets are met. On the financial and environmental fronts, 
they are unsatisfied, nevertheless. Since there are still some school dropouts among the 
children of these island settlements, the education component must also be addressed. 



673M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

decline of mangrove ecosystems. Mangroves have been destroyed to make room for 
these developments, and growth has been expanding yearly. 
 
Concerns about the cumulative effects of scuba divers on the marine ecosystem 
beneath the ocean surface have arisen due to the growing demand for dive tourism 
activities. Fortunately, Ong & Musa (2011) researched recreational divers' underwater 
behavior by attitude-behavior theories. Their study also revealed that significant positive 
relationships are observed between all the domains with responsible underwater 
behavior and adversely affect the undersea marine environment. Othman et al. (2012) 
researched tourism activities and their impact on environmental sustainability in coastal 
areas. Their results revealed that tourism activities, such as the beach's cleanliness, 
affect ecological sustainability.  
 
 
6.2 AWARENESS, KNOWLEDGE, EXPERIENCE, CONSERVATION, ENFORCEMENT, 
PROGRAMME, AND APPROACH 

6.2.1 HEALTH 

Health is an essential element that the local coastal communities need to be aware of. 
A few articles specifically show expertise focusing on the health needs in coastal 
communities.  
 
Over the past few decades, mosquito-borne diseases have been rising at an alarming 
rate. Shafie et al. (2016) researched mosquito biology and mosquito-borne disease 
awareness among island communities in Malaysia. The most excellent way to detect and 
eradicate mosquito-borne diseases is through mosquito surveillance and control 
programs; however, these initiatives are ineffective without a knowledgeable and 
engaged population. According to their findings, respondents were aware of the basics 
of mosquito biology and used personal protection against mosquito bites, but most had 
limited knowledge of the diseases spread by mosquitoes. Therefore their study 
recommends strengthening and expanding public health education outreach initiatives 
to island people and increasing community engagement in vector surveillance and 
control.  
 
Besides, thyroid antibodies and autoimmune thyroid conditions are closely connected. 
There is currently no information on the prevalence of these antibodies among 
Malaysians. Shahar et al. (2020) stated that their study aimed to ascertain the prevalence 
of thyroid antibodies and the risk factors for thyroid antibodies in the adult population of 
Malaysia. The author said that Anti-TPO and anti-TG thyroid antibodies are employed in 
diagnosing autoimmune thyroid diseases (AITD). They stated that the low prevalence of 
thyroid antibodies and thyroid diseases in coastal communities might be related to the 
region's iodine sufficiency.  
 
Further, Malaysia's coastlines can significantly impact the well-being of locals and their 
means of subsistence. The Malaysian government has planned to improve the 
environment and landscape, but the process has been slow due to some coastal regions' 
remoteness and accessibility issues. Research by Dahlui et al. (2020) investigates the 

 

 

health status, use of healthcare, and standard of living in coastal communities and the 
interaction between the community and its coastal environment. This study has the 
potential to raise public awareness of health disparities among the coastal communities 
and to build a tailored intervention for the community's context-specific health and 
quality of life intervention program. 

 

6.2.2 ECONOMY AND COMMUNITY  

The economic factors that support local coastal communities are greatly influenced by 
awareness. To stabilize living expenses in a coastal area, knowledge about the 
socioeconomic status of the surrounding areas is required. 
 
One industry that has helped the growth of island communities in the modern era is 
ecotourism. Therefore, Halim et al. (2021) paper examine the relationship between 
entrepreneurship development programs and business performance among 
entrepreneurs in Tioman Island, Malaysia. The outcomes showed that market access 
and technology application considerably positively impact business performance. The 
authors of this study recommended that local ecotourism business owners  network 
with outside parties to help them further establish micro and small ecotourism 
businesses. The individual entrepreneurs and the community in the village itself will 
benefit economically from the social business strategy when industry, government, and 
non-governmental organizations work together. Additionally, they advised that to 
succeed in their firm's ecotourism sector, it would be wise for them to build their 
business network. 
 
Further, Bhuiyan et al. (2014) research title is “Tourists’ perception of the local economy 
of Terengganu state in Malaysia.” The current research aimed to determine whether 
visitors' perceptions of Lake Kenyir and the Sekayu Recreational Forest indicated that 
they intended to boost the local economy. Their finding revealed that most responders 
from both domestic and international tourists agreed to support the local economy. 
Further, the authors recommend that the provincial government encourage visitors to 
consume local food and products, shop at local businesses, stay in local lodging, and 
take advantage of regional tourism offerings. This means the quality of local goods and 
services has risen in response to tourist demand. They further stated that the destination 
authorities might encourage visitors to purchase local foods and products, shop at local 
stores, stay in local accommodations, and enjoy the benefits of regional tourism 
offerings. 
 
Besides that, Mohd Salleh et al. (2011) compare local community sustainability of 
livelihood. The purpose of this paper is to examine how the Pulau Tioman (TIMP) and 
Pulau Redang Marine Parks (PRMP) have affected the livelihood of these island 
communities. The findings demonstrate that, generally, both communities' needs for 
human, physical, and social assets are met. On the financial and environmental fronts, 
they are unsatisfied, nevertheless. Since there are still some school dropouts among the 
children of these island settlements, the education component must also be addressed. 



674 M A L A Y S I A  M A R I N E  E C O L O G I C A L  G A P  A S S E S S M E N T  R E P O R T

 

 

Despite this, the residents are still protected from socioeconomic challenges, 
uncertainty, illness outbreaks, and natural calamities. 
 
Regarding the framework for sustainable living, their report recommends that the public 
and private sectors work together to ensure the islands' viability as marine parks. 
Processes or activities that can be used, such as enforcing laws, regulations, norms, and 
institutions, assist the efforts. Once the procedures are followed, it is envisaged that they 
will assist in managing the consumption of sustainable resources. The residents' income 
will ultimately rise, and their standard of living. 
 
The local government must emphasize improving its people's quality of Life (QoL).  Ghani 
et al. (2010) studied the quality of life, settlements, and housing in Pulau Perhentian. This 
study tries to evaluate the island under the study's objective quality of life level. The area 
of an objectively high-quality existence covers everything from food and drink to shelter, 
clothes, health services, public transportation, education, personal safety, and 
guaranteed income for all. Their survey results show that the population under study has 
a medium degree of objective quality of life. According to one part of the survey, the local 
population lives in highly populated villages. Compared to the community on the 
mainland, the houses in this neighborhood were terrible. So the study's author suggested 
that homes in the front sections should be moved to another portion of the island due to 
the recurring flooding issue on Pulau Perhentian Kecil. Additionally, the government 
should devise a better plan to relocate the communities to a better place or provide them 
with better alternative areas to construct their homes to address the overpopulation 
issue. 
 

6.2.3 ENVIRONMENTS  

Environmental awareness is one of the most critical factors that must be prioritized. 
Here, we discussed the environmental protection that the authors recommend in their 
research papers.  
 
According to the National Hydraulic Research Institute of Malaysia, by 2050, the nation's 
east coast will experience an increase in significant rainfall, a rise in sea level, and 
frequent flooding. It is now more critical than ever for coastal communities to consider 
the effects of coastal hazards, vulnerabilities, and adaptation measures. Therefore, 
Islam et al. (2021) research paper intends to evaluate the level of community awareness 
of and response to coastal hazards and to study variations in understanding based on 
socioeconomic characteristics. Under their research results, more than half of 
household heads are highly aware of the effects of coastal hazards, including human 
casualties, losses of mangroves, coastal forests, aquatic, wildlife, and livestock 
resources, as well as harm to residential properties, coastal infrastructures, agriculture, 
and economic activities. Their research recommends implementing a sustainable 
awareness program using modern adaptive measures and tactics. Developing 
knowledge, awareness, and education are crucial components of adaptation strategies 
for dealing with the consequences of natural hazards. 
 

 

 

Further, in Malaysia, the group most at risk from sea level rise is the coastal community. 
Md Hashim et al. (2019) studied the seaside community’s awareness and concern about 
rising sea levels. This article analyzes the coastal community's knowledge and 
understanding of climate change and sea level rise. According to their findings, 
approximately 70% of respondents are aware of climate change-related difficulties, with 
coastal residents having the most influence due to their effects on human health. 
However, the respondents' awareness of the risks associated with climate change and 
sea level rise showed an average result of 43%. The results indicate that Malay 
respondents scored highest regarding knowledge structures, awareness, and 
perceptions of climate change. It is anticipated that the findings of this study will be 
helpful to authorities in the administration and planning of adaptation programs and 
disaster preparedness in the event of a sea-level rise disaster. 
 
Al Mamun et al. (2018) research paper title is intention and behavior toward green 
consumption among low-income households. This research observes the purpose and 
behavior toward green consumption among low-income families to address climate 
change concerns through prudent resource management and environmental protection. 
Their research states that responsible organizations need to develop programs and 
policies that reduce the negative consequences of climate change through resource 
management and ecological conservation, like encouraging Malaysians to purchase 
green goods. 
 
The surrounding communities benefit significantly from the mangrove forest's high 
productivity and both concrete and intangible benefits. Mangroves are a source of 
income for millions worldwide, including in Malaysia. Hence, the focus of Shah et al. 
(2016) study is on raising public knowledge of the advantages of the Sibuti mangrove 
forest to the local population in Sarawak. Their findings revealed that community 
knowledge, willingness, and incentive to participate were extraordinarily high and 
positive, according to the awareness dimensions of the UNDP human development 
report. This is because the community believed that mangrove forests protected them 
from cyclones, storms, tsunamis, and other natural disasters and helped to form new 
land. 
 
Moreover, the flood risk will also be part of the communities' environmental awareness 
that needs to be dealt with continuously. Floods are becoming more frequent, which 
puts coastal communities and the many natural areas in the nearby MPAs in grave 
environmental and social danger. Hence, Masud et al. (2018) focus on the coastal 
populations' perceptions of flood risk occurrence and their consequences on MPAs, 
which are critical for flood risk management (FRM) exercises. Coastal communities' 
opinions on the development of flood risk analysis strengthen the FRM cycle by 
increasing preparedness, management, and recovery levels. The findings explain that 
the perception of risk, perceived severity, advantages, and past flood risk experience 
positively and substantially affect the desire to engage in flood prevention initiatives. This 
study recommends that a flood defense system (FDS) be included as a fundamental part 
of all flood mitigation efforts. For example, culverts must be built along the route to 
guarantee that excessive water can precisely flow through them without posing a risk of 
over-flooding. 
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6.3. SOCIAL PROBLEMS AMONG COASTAL COMMUNITIES 
Dahlui et al. (2020) studied health status, healthcare utilization, and quality of life among 
the coastal communities in Sabah. In their study, in one section, they stated that coastal 
communities have a high rate of cigarette, alcohol, and illegal drug usage. 
 
Mohd et al. (2014) study about the influence of tourism development on Langkawi's local 
population. One of the variables in their research is the criminal case. Their study result 
shows that this "does not increase the number of criminal cases" variable records the 
lowest mean scores, which is mean = 2.80. The typical mean (2.80) ratings imply that 
tourism development on Langkawi Island does not have a significant social impact on 
the local people. This problem exists but occurs at a declining rate.  
 
Mohamed Shaffril et al. (2015) study the socio-economic effects of agro-tourism 
activities in Malaysia's coastal communities known as Desa Wawasan Nelayan (DWN). 
The perceptions of locals on the social impacts of Agro-Tourism activities significantly 
contribute to drug and alcohol problems, showing a mean of 1.97. Because the mean is 
likewise at a lower level, this implies that drug and alcohol problem activities are still 
present in the community but at a lower level 
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