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Fish and Invertebrates Community Composition and Diversity at Coral Reef of 

Satang Besar Island 

Vianney Grace Kinatu  

Department of Aquatic Science and Resource Management 

Faculty of Resource Science and Tecchnology 

University Malaysia Sarawak 

 

ABSTRACT 

Satang Besar Island has good coral cover in area Kuching, Sarawak. This study done to identified 

and quantified the indicator fish and invertebrates at coral reef of Pulau Satang Besar, determine 

the community composition and biodiversity indices, and identified the health status of coral reefs 

based on fish and invertebrates indicators. Indicator fish and invertebrates data were collected 

using modified reef check method, a belt transect of 3 m x 20 m and photography technique to take 

picture of fish and invertebrates for identification. Idenification done in laboratory up to genus 

level. Total of 18 genera were sampled from 11 families of indicator fish and 2 genera sampled 

from two families of indicator invertebrates. Shannon-Wiener Diversity Index = 1.37 to 2.18; 

Simpson Diversity Index = 0.24 to 0.33; Berger-Parker Dominance Diversity Index = 0.34 to 0.46 

and Pielou’s Eveness = 0.60 to 0.83. The indices for invertebrates: Shannon-Wiener Diversity 

Index = 0 to 0.68; Simpson Diversity Index = 0 to 0.52; Berger-Parker Dominance Diversity Index 

= 0 to 0.65 and Pielou’s Eveness = 0 to 0.98. The statistical analysis using One-way ANOVA 

showed that there no significant difference between stations (p=0.702). The presence of indicator 

fish and invertebrates showing the coral health at Satang Besar Island. 

Keywords : Fish, invertebrates, biodiversity, coral reef, belt transect 

 

ABSTRAK 

 Pulau Satang Besar merupakan tempat yang mempunyai batu karang yang banyak di 

kawasan Kuching. Kajian ini dijalan adalah untuk mengenal pasti dan mengukur ikan dan 

invertebrata di kawasan terumbu karang Pulau Satang Besar, menentukan komposisi masyarakat 

dan kepelbagaian biologi index, dan mengenal pasti tahap kesihatan terumbu karang berdasarkan 

indikator. Data dikumpul menggunakan kaedah yang diubahsuai daripada cara meninjau karang, 

transek tali 3 m x 20 m telah dipasang dan teknik fotografi untuk merekodkan data. Sebanyak 18 

genera ikan dijumpai daripada 11 keluarga manakala invertebrata dijumpai sebanyak 2 genera 

daripada 2 keluarga. Index ikan adalah Shannon-Wiener Diversity Index = 1.37 to 2.18; Simpson 

Diversity Index = 0.24 to 0.33; Berger-Parker Dominance Diversity Index = 0.34 to 0.46 and 

Pielou’s Eveness = 0.60 to 0.83. Index bagi invertebrata: Shannon-Wiener Diversity Index = 0 to 

0.68; Simpson Diversity Index = 0 to 0.52; Berger-Parker Dominance Diversity Index = 0 to 0.65 

and Pielou’s Eveness = 0 to 0.98. Kiraan statistik menggunakan Satu-arah ANOVA menunjukkan 

bahawa tiada significant berlaku antara station (p=0.702). Kewujudan indicator ikan dan 

invertebrata mampu menunjukkan keadaan batu karang di Pulau Satang Besar. 

Kekunci: Pulau Satang Besar, komuniti ikan dan invertebrata, kepelbagaian, keadah cek  terumbu 

karang.   
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1.0 INTRODUCTION 

 Coral reef area occupy less than 0.1% of the world's ocean surface, about half the 

area of France, yet they provide a home for 25% of all marine species (Spalding et al., 

2001) including fish, mollusks, worms, crustaceans, echinoderms, sponges, tunicates and 

other cnidarians. Besides that, coral reefs area are essential resources for tourism and 

provide seafood for local consumption. Fisheries, often directly reef-related, are 

economically important with lobster and conch being the only national exports (Woodley 

et al., 2000). Increased development, population increase, and illegal fishing may in future 

be challenges for the abundance and community of fish and invertebrates.  

 Coral reefs area that can be found in Sarawak are include Satang Besar Island. This 

island situated near to mainland and gazetted as National Park. According to Sarawak 

Forestry, Talang-Satang National Park covers a total area of approximately 19,400 hectares 

(19.4 sq km), and comprises all lands below the high tide marks on the respective islands, 

and the surrounding seas for a radius of 4.8 km from the highest point on each island. 

Beautiful shallow reef areas surround all the four islands. The reefs generally consist of 

several species of hard coral and colonies of soft coral which provide shelter and resting 

grounds for sea turtles, and are also important fish breeding areas. Even though Pulau 

Satang has stated as National Park by the goverment, the coral reefs area still facing a great 

problem such as decreasing in their coral health. Therefore, baseline about their reef should 

be done to provide information that can be used for future reference especially for the coral 

reefs protection. 

 The objective of this study was to (1) identify and quantify the fish and 

invertebrates, (2) determine the community composition and biodiversity indices, and (3) 

to identify the health status of coral reefs based on indicators. 
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2.0 LITERATURE REVIEW 

2.1 Relationship between fish and invertebrates with coral reef ecology.  

 Coral reefs are one of the most productive and biologically ecosystems on earth. 

Coral reef extend across 250,000 𝑘𝑚2 of the ocean which less than one-tenth of 1 percent 

of the marine environment. They are home for 25 percent of all known marine species as 

they has capability to resist hydrodynamic stresses such as waves, surges and water 

currents (Ho, 1992). Coral reefs provide food for the fishes, not only for the obligate coral 

feeders but also for other fishes whose prey is dependent on living coral. It also provides 

shelter for the fishes. Ho (1992) state that coral reefs are tropical, shallow water, calcerous 

structures which support a diverse association of marine plants and animals. 

 Fish are known to occur at high species diversity and density in undisturbed coral 

reefs. Although their exact numbers are unknown (Sorokin, 1993), they play important 

roles in reef ecosystems as herbivores and as top predators (Hay, 1997) and act as indicator 

of general reef conditions. According to Mazlan et al. (2005), a single reef may have over 

3000 different kinds of flora and fauna. Reef organisms also showed extraordinary 

specialization, intensive predator-prey evolutionary pathways and competitive interactions 

within and among species. Similarly, studies on resident macroinvertebrates can enhance 

coral growth and survivorship by removing sediments from coral tissue (Mazlan et al, 

2005). Moreover, coral exosymbions can ward off the predatory activity of seastars, 

thereby reducing mortality of their coral hosts. According to these studies, maintaining a 

diverse and healthy population of fishes and macroinvertebrates is important for the 

resilience of coral reef communities (Lirman et al., 2008). 

 Alex (2009) stated that there are three categories of organisms found in coral reef 

area which are producers, consumers and decomposers (Figure 2.1). These categories are 

the main relationship that occur between coral reef ecology and their associated biota 
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especially fish and invertebrates. Basically, producers are organisms that make up the 

based of all food chain. It can make their own food through photosythesis activity (Daud et 

al., 2003). Consumers are divided into three types which are primary,seconday and tertiary 

consumers (Figure 2.1). Meanwhile, decomposers such as bacteria (Genus Nitrosomonas 

and Nitrobacter), sea cucumber, some species of snails, crabs and bristle worms important 

to coral reefs as they help to break down the dead biological matter and waste products and 

convert them into usable energy while returning the important materials to the 

environment.   

 

 

Figure 2.1: Coral reef trophic pyramid, showing its trophic levels. On each level, several 

important groups of species are shown (Alex, 2009). 
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2.2 Coral reef fish communities 

 Coral reef fish communities have brightly colored, spotted, striped, speckled, or 

otherwise eccentrically patterned fish swim in and around coral reefs (Hixon, 2001). 

Emslie et al. (2011) stated that reef fish found at coral reef because coral act as their food 

resource and shelter. The most abundant fish feeding types on reefs are the carnivores, 

which constituted 50-70% of the fish species, and most of these carnivores are 

opportunistic. Herbivores and coral grazers make up the second largest group, about 15%. 

The remainder of the fishes are generally classified as omnivores (Goldman & Talbot, 

1976). Many fishes spend all their lives on the reefs, but the coral reef also serves as a 

breeding and nursery ground for many other fishes. 

 Herbivorous fishes such as surgeonfishes (Family Acanthuridae), damselfishes 

(Family Pomacentridae), and rabbitfishes (Family Siganidae) are important fauna found in 

coral reef ecosystem as they are algal grazing and play role in structuring the benthic 

community on coral reefs (Belliveau & Paul, 2002). Hughes et al. (2007) stated that algal 

grazing by reef fishes is an important ecological process with practical significance to the 

management and conservation of coral reefs. This affects the interaction between 

macroalgae and corals, particularly in enhancing coral recruitment, and is seen as a 

fundamental determinant of coral reef resilience (Mumby et al., 2007).  

 Butterflyfish (Family Chaetodontidae), pufferfishes (Family Tetraodontidae), 

parrotfish (Family Scaridae) and triggerfish (Family Balistidae) are corallivores fishes 

which have differ feeding strategies, with different consequences for coral prey (Cole et 

al.,2008). Feeding strategies are ‘Mucus-feeders’, ‘browsers’, scrapers, excavators and 

some are bioeroders. For mucus-feeders and browsers, they only eat the live coral tissue 

(Cole et al.,2008) meanwhile scrapers and excavators may damage the coral as they taking 
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live coral tissue together with their skeleton. Corallivores  fishes that consumed of dead 

coral substrate act as bioeroders. The corals most commonly grazed by fishes are included 

the genera Acropora, Pocillopora, Montipora and Porites (Randi & Saram, 2008).  

 Carnivore fish usually feed on a variety of animal prey. Carnivore fish are incuded 

goatfish (Family Mullidae), snapper (Family Lutjanidae), grouper (Family Serranidae) and 

sharks. These typically fish have large mouths that can be rapidly expanded, thereby 

drawing in nearby water and any unfortunate animals contained within the inhaled water 

mass. The water is then expelled through the gills with the mouth closed, thereby trapping 

the helpless prey. Diet varies with age, location and the prevalent prey items locally (Allen, 

1985).  

2.3 Coral reef invertebrates communities 

 The biodiversity of coral reefs is also dominated by invertebrates. Many of these 

invertebrates live in close association with scleractinian corals, relying on corals for food, 

habitat or settlement cues. In terms of described species, the fauna is dominated by 

molluscs, sea urchin,  arthropods, nematodes, platyhelminthes and cnidarians (Jessica et 

al., 2011). 

 According to Ho (1992), marine worms and snails perform important roles in the 

reef ecosystem. Worms helps to filter organic matter in the water and sediments, menwhile 

snails such as limpets and conchs graze on algae. These snails sometimes become food for 

other animals such as sea stars. 

 Win (1983) stated that sea anemones have formed symbiotic, or mutually 

beneficial, relationships with fish and crabs. The sea anemones hide and protect the fish 

and crabs while the fish and crabs in turn protect the anemones. Sea anemones are related 
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to corals and are also predatory animals. However, they do not produce calcareous 

skeletons and usually solitary form. 

 Animals that help filter and clarify the water on a reef include sea squirts and salps 

(tunicates, and giant clams (mollusks)), which sieve and eat phytoplankton. Invertebrates 

like sea sponges are important to reef health and providing habitat for crustaceans, marine 

worms, and young fish in their intricate aquiferous canals, and for barnacles and tiny 

mollusks in their complex surfaces (Ho,1992). They are also known as “recyclers” because 

they can take in nutrient and then filter the nutrient. As a result, they producing waste 

products become food for other reef species. Sponges provided food sources for 

nudibranchs, sea stars, turtles, and fish. They are also valuable to humans as well, 

producing diverse chemical compounds that are being explored for human medicines. 

2.4 Indicators species 

 Indicator species can be defined as species whose presence, absence or relative 

well-being in a given environment which give sign about the overall health of an 

ecosystem. These indicator’s behaviour and condition important to determine the changes 

environment or other organisms.  The criteria for selecting ‘indicators’ were (1) ease of 

field identification, (2) high information content regarding reef health with respect to 

anthropogenic effects such as pollution or direct harvest, and (3) a broad geographic 

distribution (Hodgson, 1999). Identification for some indicator will be until higher 

taxanomic such as families to ensure accurate identification by non-specialists.  

 According to Hodgson (1999), indicators can be divided into several categories, for 

example reef check indicator organisms for overfishing (OF), dynamite fishing (DF), 

cyanide fishing (CF), aquarium fish fishing (AF), pollution (PL) and curio collection (CR) 

(Appendix A). 
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 In Malaysia, reef check indicator fish species were chosen because of their 

desirability for various types of fishing (Reef Check Malaysia, 2013), for example (1) 

Butterfly fish-targeted for the aquarium trade, (2) Sweetlips, Snapper, Barramundi Cod, 

Parrotfish, Moray Eel and Grouper-targeted as food fish and (3) Humphead Wrasse and 

Bumphead Parrotfish - targeted for the live-food fish trade. Meanwhile, the invertebrate 

indicators are targeted for different reasons such as Curio trade (Pencil Urchin and Triton 

Shell), food (Banded Coral Shrimp, Collector Urchin, Sea Cucumber, Lobster, Giant 

Clam) and imbalance or predator (Diadema Urchin and Crown of Thorns). 

2.5 Threats of coral reef ecosystem and its associated biota  

 Threats to coral reef ecosystem can be divide into two parts which is natural hazard 

and antropegenic activity. Natural hazard includes the tropical storm, sedimentation rate 

due to heavy rain, and light penetration. Malaysia always affected by tropical storm which 

cause natural forces destruction on fragile coral. Ho (1992) mentioned that rate of 

sedimentation also threats to coral reef ecosystems. Sedimentation will cover the polyps of 

coral and cause death after buried more than two days.  

 Corals need suitable salinity to grow which is within 25°C to 30°C. Low salinity 

such as sudden influx of large volume of freshwater cause coral that grow at reef-plats and 

shallow areas dead. However, excessive salty water also pose problem to corals. Most 

coral subjected to 150% of normal salinity within 24 hours will die (Salleh & Wan, 1992). 

Light penetration also pose problem to coral health. Coral need light for photosynthesis 

process which is occurring by the zooxanthelle in coral polyps. Even though light is an 

important source for corals, but if corals receive too many light cause the coral dead 

(Salleh & Wan, 1992). 
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 According to Reef Check Annual Survey from 2009 untill 2013, coral bleaching 

increase from year to year due to the fast track development of coastal area. Coral 

bleaching effect the population of herbivorous fish and invertebrates and the marine parks 

(Mazlan et al, 2005). Antropogenic activity also one of the threats to the coral reef 

ecosystem. Antropogenic activity such as forest removal and land clearing increase the 

sedimentation at the coastal area (Mazlan et al, 2005). High sedimentation will cover the 

coral and prevent photosynthesis process happen. This can cause the dead of coral and 

affect the associated biota such as fish. 

 Beside that, fishing activity also cause threats on coral reef ecosystem (Mazlan et 

al, 2005). Overexploitation of certain commercial fish and invertebrates can reduced the 

aesthetic view of coral ecosytem which oviously effect the marine parks (Mazlan et al, 

2005). According to Mazlan et al. (2005), illegal activity such as using dynamite fishing 

and booming activity also cause the decreasing of fish population.  

2.6 Reef check method 

 Reef Check is coral reef monitoring protocol and the international coral reef 

conservation program. Reef check method started since the time of Darwin (Hodgson, 

2006). This method was designed because there was not enough information available to 

form a picture of the status of coral reefs on a global scale to investigate community 

ecology and include measurements of many parameters that may not be affected when 

coral reef health is damaged. The goal of Reef Check monitoring is to determine broad-

scale trends of how our reefs are changing over time on both local and global scales (Hill 

& Loder, 2013). 

 Reef check in Malaysia (RCM) started in 2007 after British Government provided 

funding for a one year project to establish a more sustainable Reef Check programme in 
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Malaysia (Reef Check Malaysia, 2009). Malaysia was included in “Coral Triangle” which 

is having the highest marine biodiversity. For past six years, RCM has trained over 380 

divers to conduct reef surveys at over 100 permanent monitoring sites on coral reefs off the 

East coast of Peninsular Malaysia and at sites around East Malaysia (Reef Check Malaysia, 

2013). 

2.7 Reef survey in Malaysia 

 According to Comley et al. (2004), the most commonly observed fish family at 

Pulau Redang was wrasse (Labridae), damselfish (Pomacentridae) and fusilier species 

(Caesionidae) which has the highest mean abundance of 0.29 and 0.21 respectively. 

Meanwhile the lowest mean abundances were triggerfish (Balistidae), and filefish 

(Monacanthidae) with a shared abundance of 0.01. The result showed that fish populations 

in the Redang Islands are fairly low in their abundance, but good representation of all of 

the major families. The highest abundance for invertebrates is sea cucumbers with a value 

of 0.41 and the second most abundant groups were Annelids and Tunicates (with a shared 

abundance of 0.18). Meanwhile, the remaining groups had relatively low abundances, 

ranging from 0.01 to 0.11.  

 Study that was done at Langkawi Archipelago done by Karin (2002) which consist 

of 4 sites (5120 𝑚2 reef area) found that there were 12, 712 fishes belonging to 27 families 

were recorded. The most abundant family was the damselfishes (Pomacentridae) and 

followed by wrasses (Labridae), fusiliers (Caesionidae) and parrot fishes (Scaridae). Pulau 

Payar has the highest abundance of fish (7, 029 fishes in 23 families) followed by Pulau 

Singa Besar (3, 915 fishes in 18 families), Teluk Datai (977 fishes in 15 families) and the 

lowest abundance of all sites is Pulau Rebak Besar (791 fishes in 13 family). This study 

also found that there is a highly significant difference between the number of fish families 



10 
 

at the different sites (ANOVA, F= 82.02, df=3, p<0.001). Meanwhile for diversity, there is 

no significant difference between indices sites (ANOVA, F= 1.51, df=3, p=0.216).  

 In Sarawak, most of the research done by the student at the local university such as 

University Malaysia Sarawak (UNIMAS) and Sarawak Fisheries Department. Based on 

Nazzatul (2004), reef ball area has higher diversity compared to natural reefs at Talang-

Talang islands. Even though the natural reefs areas have highest number of individuals but 

they have low diversity. Reef Check Survey Malaysia (2013) stated that the highest 

abundance of indicator fish found at Kuching coral reef area is butterflyfish (3.08 

individuals/500m3) and followed by Parrotfish (1.96). Sweetlips, snapper and grouper are 

less abundance. Meanwhile, four indicator species that not found which are Barramundi 

Cod, Humphead Wrasse, Bumphead Parrotfish and Moray Eel. Indicator invertebrates are 

very few and dominated by Diadema Urchin (8.08 individuals/100m2). 

 Raymond (2009) stated that there are eight different reef fish family found and 

dominated by Family Pomachantida. They also reported 21 species of reef fish found at 

Pulau Satang Besar. According to Nurrin (2012), there are 12 families reef fish found at 

coral reef  Talang-Talang island. The most abundance is Family Pomacentridae and 

followed by Family Chaetodonidae, Family Caesionidae, Family Scaridae and Family 

Siganidae. In this study, total of 73 individuals of invertebrates consists of two familis 

from Family Diadematidae and Family Palinuridae also recorded. 

 

 

3.0 METHOD AND MATERIALS 

3.1 Study Site 
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 The study site for this research at Satang Besar Island. Satang Besar Island is near 

to Sarawak River, Sempadi river, Sibu Laut River, Batang Semariang, Santubong River 

and Telaga Air village. Figure 3.1 shows the location of Satang Besar Island. Figure 3.2 

shows the location of each station sampled. Table 3.1 lists down the Global Positioning 

System (GPS) coordinates for each station sampled. 

 

Figure 3.1: Location of the Satang Besar Island. 
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Figure 3.2: Map of Satang Besar Island with the sampling site. 

Table 3.1 Lists of the Global Positioning System (GPS) coordinates for each station. 

Stations Coordinates 

Station 1 (West of Satang Besar Island) 1° 47.3’ 98’’ N, 110° 9’ 26.6’’ E  

Station 2 (South of Satang Besar Island) 1° 46.8’ 36’ N, 110° 9’ 78.2’’ E 

Station 3 (East of Satang Besar Island) 1° 47’ 4.9” N, 110° 9’ 53.0” E 

 

 

 

 

 

200 m 
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3.2 Fish Belt Transects  

 Modified belt transect was done by lay out a 100 m transect tape at each of 4 to 7 

meter. Each transects are 20 m by 3m wide and 2 m high. Then, divers taking 5 minute 

resting time and start the fish survey and followed by invertebrates survey and coral 

survey. Size of target fish is bigger than 5 cm (>5 cm). First diver swims slowly along the 

transect line and every 3 m observer counting  the fish. Diver will skip 5 m and  continued 

do the fish survey at next station after 3 minutes. In this survey,  4 replicate 20 m segments 

equal to one complete transect (Reef Check Malaysia, 2012).  

 

Figure 3.3 : Fish Belt Transect method modified from reef check. 

3.3 Invertebrates Belt transects 

 Invertebrates survey was done by using same transect line that used in fish survey. 

Four segment ( 20 m x 3 m ) used to sampling invertebrates. According to Gregor et al 

(2006), the invertebrates survey is similar to the fish survey, however, diver did not stop 

every 5 m but diver was swim slowly in S-shaped pattern along the transect and counting 

the indicator invertebrates.  

 


