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Abstract 

Coral reefs and seagrass beds habitats are playing an important role for the reef fishes of where the connection of these two habitats will 
guarantee fish survival at various stages. Bahoi village is located at Minahasa Utara, has a special area to protect fish habitat called 
Marine Sanctuary. People are starting to realize the importance of the protection of fish habitat, due to an increase in the catch as well 
as a tourist attraction. The purpose of this study is to assess the habitat connectivity by type, size and abundance of fish in coral reefs and 
seagrass beds. The method used was Underwater Fish Visual Census (UVC) by observing the reef fish were found along the transect line 
to record the species of fish in a radius of 2.5 meters on the left and right along the transect line along 50m. The analysis of family types, 
showing that the family Siganidae is most commonly found in both habitats. For the length frequency of fish, fish with a size less than 
5cm more common in seagrass habitats, whereas in coral reef habitats are found fish sized 5-10cm, 11-16cm and more than 23cm. Based 
on diversity, evenness and dominance indexes (atau bisa indices, atau tunggal index) composition, it was shown that the community 
structure of reef fishes is stable, while the seagrass habitat showed high diversity and has high levels of dominance at some station. 
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1. Introduction 

Coral reefs and seagrass beds are typical ecosystems in coastal areas known for their high primary productivity, 
biodiversity richness, and ecosystem services (Harbone et al., 2006). Coral reefs are one of substantial marine 
ecosystems. The marine waters is used by lots of dwelling organisms, particularly the coral reef fish as a place to live, 
shelter, feeding, and breeding grounds. One indicator of coral reefs’ health is the fish communities in these waters. Fish 
existence in the coral reefs highly depends on the condition of the reef itself. Healthy coral reefs are characterized by 
the presence of certain fish as an indicator, such as butterflyfish (Madduppa, 2006). Reef fish is a fish that live in the 
coral reefs since juvenile to adult period. Species diversity of the coral reef fish reflects coral reefs condition in the area 
(Reese and Lighter 1981). The existence of coral fish in coral reef habitats makes coral reef ecosystems become the 
richest ecosystems. 

Meanwhile, ecologically seagrass beds have an important role for coastal and marine areas, namely as nutrients, 
nitrate, and phosphate recycler (Touchette and Burkholder, 2000), which are capable of providing variety of 
microhabitats for various marine life (Aswandi and Azkab, 2000). Additionally, high density and diversity of seagrass 
vegetations also contribute to the abundance of fish (Ambo-Rappe, 2010) because they become direct food sources for 
herbivorous fish (Latuconsina et al., 2013). In addition to that, various species of fish also using seagrass beds as 
breeding and rearing areas, protection areas, as well as spawning areas so that fish diversity and abundance are also 
influenced by mangrove and coral reefs ecosystems (Adrim, 2006; Fahmi and Adrim, 2009). 
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Similar to seagrass beds ecosystems, coral reef ecosystems are crucial as coastal protection from waves and 
currents from the ocean. They have equal role to seagrass beds ecosystems as spawning, shelter, food provider, and 
care for marine life. Both ecosystems, the coral reefs and the seagrass beds interacted significantly, which could be seen 
through the existing fish in both ecosystems. They make both ecosystems as habitats for foraging. Additionally, both 
became great places for some marine biota to grow up and continue spawning for their reproduction. According to the 
Center for Coastal and Marine Resources Studies, Bogor Agricultural University/IPB (2009), there are up to 360 species 
of fish whose life is supported by seagrass ecosystems in Indonesia. Coral reefs and seagrass beds have a very 
important role in the survival of reef fish, enabling interconnectivity between them. 

Information on inter-habitats connectivity, especially coral reefs and seagrass beds are essential to be figured out 
and shall be a basis for determining conservation area. Hence, the study aims to analyse connectivity between seagrass 
beds and coral reefs habitats based on fish type, size, and abundance. 

2. Material and Methodes  

2.1. Research Location and Period 

Research was conducted on February to April 2015 at the Marine Sanctuary in Bahoi Village, West Likupang District, 
North Minahasa Regency, North Sulawesi Province. Determination of station’s position was done by purposive 
sampling, where sampling for determining location points were done deliberately based on certain consideration 
according to the researcher. The selection were based on representation in the core zone, buffer zone, and utilisation 
zone (Figure 1). 

 

Figure 1. Study Area 

2.2. Data Collection 

Data collection on both habitats were performed using UVC method (English et al, 1997) through observing reef fish 
that were found along the transect line by taking notes on the fish species in a radius of 2.5 m on the left and right 

throughout the transect line for 50 m, thus observation width obtained at each station were 250 . 

2.3. Data Analysis 

2.3.1. Coral Reef Fish Abundance 

Coral reef fish abundance is the number of reef fish found in an observation station divided by observed transect 
area. It could be calculated using the following formula (Odum, 1971): 
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where, D is abundance/density of coral reef fish, dan seterusnya, ya…, begitu juga yang lainnya, agar tidak makan 
halaman. 
Annotation: D = abundance/density of coral reef fish 
         Ni = number of individuals 
         A = Size of sample sites (m2) 
         1000 = Conversion from m2  to ha 

2.3.2. Diversity Index 

To calculate coral reef fish diversity index, Shannon-Wiener’s Diversity Index (1949) in Odum (1983) is used as 
follows: 

 

Annotation: (H’) = Shannon Wiener’s Diversity Index 
         s = number of coral reef fish species 
         Pi = proportion of individuals of the-i coral reef fish species found 

       (ni) = divided by total number of coral reef fish found (N) = ni/N 

2.3.3. Evenness Index 

Evenness Index (E) potrays diverse individual spread among species which is obtained from inter-diversity (H’) 
correlations to maximum diversity (Bengen, 2000). The more evenly spread the individuals, the more balance the 
ecosystem would get. The formula used is as follows (Odum 1971; Pulov 1969 in Maguran 1988): 

 

Annotation: (E) = equitability index 
         s = number of coral reef fish species 

2.3.4. Dominance Index 

The lower the equitability index, the less the uniformity of the population. It indicates that individual distribution of 
each species are not the same, causing a tendency of certain biota domination. Conversely, higher equitability index 
depicts similar or less different number of organisms in each types. 

Simpson’s Dominance Index (Odum, 1971) is used to take a look at the level of dominance of certain biota groups as 
follows: 

 

Annotation:  C = dominance index 
          s = number of coral reef fish species 
          Pi = proportion of individuals of the-i coral reef fish species found  

         (ni) = divided by total number of coral reef fish found (N) = ni/N 
 

3. Result and Discussion 

3.1. Types of Fish 

3.1.1. Types of fish in the coral reef habitats 

Reef fish are fish that live in the coral reefs since juvenile to adult period. Their live is closely associated with the 
coral reefs due to food and shelter availability (Choat and Bellwood, 1991). With their large numbers occupying the 
coral reefs, it could be clearly seen that they support interactions in the coral reef ecosystems (Nybakken, 1993). Coral 
types and abundance are largely determined by aquatic condition, shape and size of living coral reefs, base substrate, as 
well as associations to benthic organisms. 

Families of fish that were generally observed in both ecosystems include Acanthuridae, Apogonidae, Arothronidae, 
Athenomoridae Atherinidae, Aulostomidae, Balistidae, Callionidae, Carangidae, Chaetodontidae, Cluepidae, 
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Diodontidae, Fistularidae, Gerreidae, Gobidae, Haemulidae, Holocentridae, Kyposidae, Labridae, Lethrinidae, 
Lutjanidae, Mugilidae, Muliideae, Muraenidae, Nemipteridae, Ostracidae, Pinguipedidae, Plotosidae, Pomacentridae, 
Scaridae, Scorpaenidae, Serranidae, Siganidae, Sphyraenidae, Sygnatidae, Tetraodontidae, Zanclidae. 

Through Figure 2 it could be found out that the highest abundance in coral reef ecosystem was from the family of 
Pomacentridae which reached 57.2%. It was very likely for the fish of the family Pomacentridae which is known as an 
algae grazer/herbivorous fish because it is pretty easy to find such food that is highly available at the coral reef 
ecosystem in Bahoi Village, especially from the Dead Coral with Algae. Besides Pomacentridae, the family of 
Achanturidae turned out to be a herbivor grazer as well although the number was not significant. Some genus from the 
famili of Labridae which are omnivorous fish such as Halichoeres and Thalassoma also consume algae as main food 
source. 

Availability of algae that grew on the dead coral will be reduced if coral reefs condition in the area are getting better, 
which will directly diminish food availability for herbivorous fish, in particular those from the family of Pomacentridae. 
Decreased food availability would trigger competition among fish from the family of Pomacentridae or other families 
who also compete for the same food. It would cause in population and species turn over, either the reef fish from 
Pomacentridae family or other relatives because only specific types of fish able to adapt with new environment could 
survive. 
 

Figure 2. Type of fish families in coral reef ecosystem (a), Families of fish found in the seagrass beds ecosystem (b) 

Over population of Pomacentridae family in coral reef ecosystem is in line with Sale (1991) who argued that 
Pomacentridae spread across the waters worldwide and experience less transformational evolution in their life. It is 
caused by its character which tends to protect a territory that becomes its food source. This territorial nature is widely 
used as basic determinant for fish classification in general. Therefore, Pomacentridae fish possesses stronger resistance 
against its sorroundings compared to other families. 

Moreover, high abundance of Pomacentridae was caused by its territorial behaviour, making it rarely travels far 
from food source and shelter. According to a classification on its role, this fish belongs to major fish whose numbers are 
commonly found in coral reef ecosystem (Romimohtarto and Juwana, 2009). Besides, this fish also very fond of 
divaricate hard coral as dwelling place. 

3.1.2. Type of fish in the seagrass beds habitats 

In the seagrass beds ecosystem, the most commonly found type of fish was from the family of Siganidae which 
accounts for 44.9%. High percentage of Siganidae composition in seagrass beds ecosystem in Bahoi Village is allegedly 
caused by their shoaling behaviour in the seagrass beds area, particularly in the monospecific seagrass beds which is 
composed solely by Enhalus acoroides. Similar to Darsono and Prapto’s arguments (1993), most of Siganidae lives 
closely together (schooling). A study about fish community structure in the seagrass beds conducted by Rappe (2010) 
also found that the most prevalent fish composition in the seagrass beds at Barang Lompo Island were Signus 
canaliculatus and Sphyraena barracuda. 

Furthermore, types of fish from the family Pomacentridae were also found in coral reef ecosystem, as well as family 
of Achanturidae and Labridae which found abundant in this ecosystem. Those were likely occured due to the families 
which belong to herbivorous fish that enjoys turf algae. Herbivorous fish existence at all stations showed a great role to 
coral reefs existence as well as algae consumption, enabling growth control of the algae. Additionally, in tropical areas 
algae is located near to other ecosystems such as seagrass beds and coral reefs. 

Herbivorous fish abundance rises as the percentage of living coral coverage increases. It correlates to its function in 
coral reef ecosystem where fish plays significant role as a controller of algae’s growth, marking a substantial role for the 
recovery of coral reef ecosystem. It is in line with Grimsditch & Salm’s (2006) who argued that functional groups which 
are particularly important for coral reefs recovery are grazing animals such as herbivorous fish and sea urchins. 

 



43 Hidayati et al. / Proceeding – ICM-MBT (2017) 39–45 

 

3.1.3. Type of fish in the both habitats 

Table 1. Dominant type of fish in both ecosystems 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Meanwhile Acanthuridae, Apogonidae, Aulostomidae, Balistidae, Chaetodontidae, Cluepidae, Labridae, Mullidae, 
Nemipteridae, Ostracidae, Plotosidae, Pomacentridae, Scarridae, Serranidae, Siganidae, Tetraodontidae, Zanclidae, 
Pomacentridae, Siganidae, Labridae, Achanturidae, and Chaetodontidae were among families that mostly found in both 
ecosystems.  

Family of Siganidae were most commonly found on both seagrass beds and coral reefs habitats. It is a herbivorous 
fish that consumes seagrass and algae as its main food (Allen et al., 2005). It is supported by Hutomo’s findings (1995) 
on some kind of seagrass and algae in Siganus canaliculatus’s stomach. In addition to living in the coral reefs, the fish 
also rendering seagrass beds areas as places for survival, including nesting, foraging, and sheltering during juvenile 
phase. Sale (1991) mentioned that fish of Siganidae family have distinct reproduction characteristics of laying their 
eggs in demersal areas or bottom of the sea, making seagrass plants as suitable places to store their eggs. 

Baronang fish that were found at research site had considerably vast numbers with small-sized biota, particularly 
those found in the seagrass beds, while those found in the coral reefs were relatively larger. This is due to their shoaling 
behaviour that huddle along the coast during high tide, both when swimming and foraging. On the contrary during the 
lowest tide, baronang fish swims to coral reef area (Kodi, 2009) 

Discovery of Apogonidae fish in both ecosystems were possibly accounted to their foraging and sheltering activities 
among the seagrass leaves in the afternoon. Apogonidae fish is a small-sized nocturnal fish that moves and forages at 
night. Allen et al. (2005) stated that Apogonidae fish tends to be inactive in the afternoon by sheltering among the coral 
reefs, sometimes in the soft corals and sea urchins, and looking for zooplankton and crustaceans living at the bottom of 
the sea to eat at night. It has been proved by Hutomo (1985) who studied the stomach of Apogon lateralis and Apogon 
margaritophorus fish that lived in the seagrass beds at Banten Gulf waters and found shrimp, Amoura, small fish, and 
Isopods in their guts. Seagrass beds is a habitat for invertebrates such as crustaceans, plankton, and epiphytes, allowing 
Apogonidae fish to find its food in the ecosystem during the night besides sheltering among the seagrasses. 

3.2. Frequency of the Fish Length  

Fish length were classifed into 6 categories which was modified from English et al. (1994) which are < 5 cm, 5-10 
cm, 11-16 cm, 17-22 cm, 23-28 cm, and > 28 cm. Thus seagrass beds areas within the research site were used as either 
breeding or feeding grounds. 

According to the size distribution, it appears that most types of fish found in seagrass ecosystems were relatively 
young fish which belongs to the first category of less than 5 cm. It indicates that the seagrass beds also functioned as 
breeding places for fish in surrounding areas. Similar findings also figured out by Jelbart et al. (2007) who reported 
catches obtained in a seagrass area next to mangrove area, consisting of small-sized fish which have not reached an 
adult size. Thus the area of seagrass in the study site used as the breeding or feeding grounds. The research was done 

Family Species Coral reef Seagrass 
Grand 
Total 

Acanthuridae Ctenochaetus spp 539 93 632 
Apogonidae Apogon spp 181 408 589 
Balistidae Rhinecanthus spp 19 110 129 
Clupeidae Spratrelloides spp 607 701 1308 
Labridae Cheilio spp 36 32 68 
  Halichoeres spp 245 483 728 
  Labropsis spp 102 66 168 
  Leptojulis spp 24 68 92 
  Thalassoma spp 290 71 361 
Mullidae Parupeneus spp 24 19 43 
Nemipteridae Pentapodus spp 35 31 66 
  Scolopsis spp 156 84 240 
Plotosidae  Plotosus spp 260 1909 2169 
Pomacentridae Abudefduf spp 1961 268 2229 
  Dischistodus spp 98 38 136 
  Neoglyphidodon spp 795 821 1616 
  Pomacentrus spp 1970 86 2056 
Scaridae Scarus spp 554 14 568 
Siganidae Siganus spp 131 4831 4962 
  Grand Total 8027 10133 18160 
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during the day, but it can be predicted that the number is relatively indifferent from the types of fish that visit the 
seagrass beds during the day. Hammerschlag and Serafy (2009) asserted that fish visitingmangrove and seagrass areas 
at night were relatively few and very highly linked to the season, types of fish, as well as stages in its life. 

On the coral reefs, length frequency ranges from 5-10 cm to 11-16 cm or above, while on the seagrass beds it is 
approximately less than 5 cm. It proves that the coral reef is a habitat where fish forage for foods and spend their lives, 
whereas during juvenile phase they tend to spend more time at seagrass habitat. 

 

Figure 3. Graphics on the frequency of fish length based on its habitat (a), Structure of coral reef fish communities (b) 

3.3. Fish Abundance 

Based on Dominance Index, Equitability Index, and Diversity Index, it appears that fish composition in coral reef 
habitat was stable with high diversity, high individual spread of diverse species, and no dominant species in each 
station (Figure 5). Whereas fish composition in seagrass beds showed high diversity in all stations, but several stations 
have considerable level of dominance, which appeared at settlement habitat. 

4. Conclusion 

Based on the analysis of fish type on seagrass beds and coral reefs habitats, it was found that the family of 
Pomacentridae, Siganidae, Labridae, Achanturidae, and Chaetodontidae were most commonly appeared on both 
habitats. As for length frequency analysis, coral reef habitat has frequency ranges 5-10 cm to 11-16 cm or above in 
terms of fish size, while in the seagrass habitat it sized less than 5 cm. It proves that the coral reef is a habitat where fish 
forage for foods and spend their lives, whereas during juvenile phase they tend to spend more time at seagrass habitat. 
Based on Dominance, Evenness, and Diversity Index, fish composition in coral reef habitat is stable, but seemed unlikely 
on the seagrass habitat where it shows high diversity and high level of dominance at some stations. 
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