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ABSTRACT 
Coral reefs are ecosystems with a very high diversity of species that function as dwellings 
and grow for other biota. Coral reef is a community of organisms that live on the bottom of 
the water and in the form of limestone (CaCO3) which is strong enough to withstand the 
waves of the sea. Coral reefs are built from massive deposits of calcium carbonate produced 
by reef-forming coral organisms (hermatipic corals) from the Coridaria phylum, the order of 
Scleractinia which is symbiotic with zooxantellae and a few additional calcareous algae and 
other organisms that extract calcium carbonate. Fish indicator is an indicator for the level of 
fish fertility in coral reefs. Chaetodontidae or Kepe-kepe fish are true reef fishes and their 
distribution is only around coral reefs. The experts agreed in placing kepe-kepe fish as an 
indicator species of coral reef condition, because these fish are true reef dwellers. This study 
aimed to determine the relationship between the condition of coral reefs and the abundance 
of Chaetodontidae fish in the waters of Samber Gelap Island, Kotabaru Regency, South 
Kalimantan. This research was conducted in April 2019. The research method used was the 
field observation methods with the sampling method using the line transect method on coral 
data and fish transect on fish data along 30m. Data taken in this study were physical 
parameter data, coral cover data, and fish abundance. The results of this study indicated that 
the quality of waters in Samber Gelap Island Waters supported the life of coral ecosystems. 
The highest percentage of coral cover was at station 5 with a percentage of 42.08% and 
included in the medium category. This result was directly proportional to the abundance of 
indicator fish at station 5 which had the highest number of 13 individuals (3 species) of the 
Chaetodontidae family. Correlation test results between the conditions of coral reef cover on 
the abundance of indicator fish produced a correlation value of 0.8 with a very strong 
category. These results meant that the condition of coral cover had a strong influence on the 
abundance of indicator fish, but it was not the only factor affecting the abundance of indicator 
fish in the waters of Samber Gelap Island, Kotabaru, South Kalimantan. 
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Coral reefs have an important role in maintaining the sustainability of ecosystems in the 
sea (Edrus et al., 2013). Dahl (1981) said that the substrate of the sea floor such as sand, 
mud, coral fractures or rock substrate types is the percentage of the main area when 
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compared with the percentage of coral coverage. Coral reef coverage category consists of 
hard coral, soft coral and dead coral. 

Indicator fish is one type of fish that inhabits coral reef habitats. Coral reefs can also 
support fish diversity. The diversity of morphology and color of fish bodies is a result of 
adaptation to the environment. The Chaetodontidae family is an indicator fish species for 
coral reefs, because the fish of the Chaetodontidae family are the species most strongly 
associated with corals or highly dependent on the presence of coral reefs in a waters 
(Suharyanto and Utojo, 2007). According to Rondonuwu and Rembet (2013) fish from the 
family chaetodontidae or which have local names butterfly fish are one of the coral fish 
families which are indicators of the healthy condition of coral reefs. 

Indicator fish is a fish from the family chaetodontidae, also widely known as kepe-kepe 
fish. This type of kepe-kepe fish can be identified by the characteristics of the various color 
patterns. In healthy coral waters many species of indicator fish are found. Indicator fish has a 
function as a sign that healthy or not coral reefs in the waters. The small number of indicator 
fish indicates that the coral reefs in these waters are disturbed (Edrus et al. 2013). 

Chaetodontidae or Kepe-kepe fish are true reef fishes and their distribution is only 
around coral reefs (Burges, 1978). Burges believes that Kepe-kepe fish will be found on 
every coral reef. He confirmed this assumption because as far as he was aware that Kepe-
kepe fish must have been found in the coral reef community in good condition. 

Coral reefs in the waters of South Kalimantan (especially the type of coastal coral 
reefs) are found in the inland waters of Kalimantan and around P. Sea. Common types of 
coral reef structures are fringing reefs, such as those found in Kotabaru District, and takat 
corals ( patch reefs or platform reefs) which are commonly found in Tanah Bumbu Regency. 
Conditions vary, ranging from death to very good. However, most are in a heavily damaged 
condition (Asmawi, 2010). 

The Samber Gelap Islands consist of four small islands namely Maraeng Island, 
Halang Malingkau Island, Samber Dark Island, and Sawah Island. Although it is located far 
from Pulau Laut (the capital of the regency), the Samber Gelap Islands is now one of the 
marine tourism destinations that is increasingly being looked at by marine tourism lovers. 
Because it has its own uniqueness, such as white sand along the beach, turtle breeding 
sites, and there are also coral reefs. But there has been no research / there is still little 
research on coral reefs and coral fish in the Samber Dark Islands. Therefore, more complete 
information is needed that is not only related to the condition of coral reefs and reef fish, but 
also important to analyze the relationship between the two. Based on this, it is important to 
conduct this research with the aim to determine the relationship between the condition of 
coral reefs and the abundance of Chaetodontidae fish in the waters of Samber Dark Island, 
Kotabaru Regency, South Kalimantan. 
 

MATERIALS AND METHODS of RESEARCH 
 

The material of this research included the taking of data on the percentage of coral 
cover and abundance of Chaetodontidae fish at the study site 

The study was conducted in April 2019 in the waters of the Sambar Dark Islands, 
Kotabaru Regency, South Kalimantan. The sampling location (station) was determined 
intentionally (purposive sampling). The sampling point determination technique was based 
on the consideration that the chosen location could represent the waters of the Samber 
Gelap region as a whole, marked by the help of GPS (Global Position System). 

The procedures carried out in this study consisted of determining the station point, data 
collection for water quality, observing the types and conditions of abundance of indicator fish, 
observing the condition of coral cover, processing data on results of coral cover photos or 
videos, and processing of photos or video data of indicators. 

The oceanographic hydro parameters measured were clarity, temperature, direction 
and speed of current, and salinity at each observation station. Measurement of each water 
parameter using the tools listed in Table 1. 
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Figure 1 – Research Site 

 
Table 1 – Hydro oceanographic parameters and equipment used in the study 

 

No. Parameter Unit Tool 

1 Temperature °C Termometer 
2 Salinity ‰ Refraktometer 
3 Clarity % Secchi disk 
4 Current speed meter/detik Floating drouge 
5 Depth Meter Secchi disk 

 
Coral data retrieval was done by the line transect method used to determine the 

percentage of coral cover that refered to the line intercept transect method (English et al. 
1994). Coral identification refered to (Veron, 2000) and was strengthened by Suharsono 
(2008). Installation of line transects was done by placing garments transects 50 meters long.  

This study used the Underwater Visual Census (UVC) method or transects using video 
for recording refered to (English et al. 1994). The identification of reef fish indicators refered 
to Allen and Steene (1996) and was strengthened by Setiawan (2010). Transect installation 
was done by pulling a roll meter along 50 meters. The width of the belt transect used an area 
of 100 m2 with coverage of 1 m to the right and 1m to the left of the LIT length of 50 m. Data 
capture of indicator fish was done by recording using an underwater camera. Recording was 
done after waiting for calm waters for about 15-20 minutes, so the fish return to fill the coral 
reef. Analysis of the data used in this study consisted of analysis to calculate the abundance 
of indicator fish, determine the percentage of coral cover, determine the diversity index (H '), 
uniformity index (E), dominance index (D) and calculate the correlation between the 
percentage of coral cover with fish abundance indicator. 

The percentage of coral reef cover was calculated with the following formula (English et 
al, 1997): 

∁ =  
𝛼

𝐴
× 100% 

 
Where: C = Lifeform overage percentage I (%); α = Lifeform transect length I; A = Transect 
total length (meter). 
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According to Kep. MENLH No 4 tahun 2001; Gomez and Yap (1988), there are four 
criteria of coral reef as follows: 
 

Table 2 – Criteria of coral reef cover percentage 
 

% cover Category 

75 - 100 Excellent 
50 - 74,9 Good 
25 - 49,9 Fair 
0 - 24,9 Poor 

 
Fish abundance indicators are calculated using the Odum formula (1996): 

 

𝑋 =  
𝑥𝑖

𝑛
 

 
Where: X = Coral reef fish abundance (ind/m3); xi = Number of fish in the-i observation 
Transect; n = Transect area (m2). 

The correlation of the percentage of coral reefcover and the abundance of coral reef 
fish was calculated using the Multiple Linear Regression method with R software 
applications. Thepurpose of Multiple Linear Regression analysis was tomeasure the intensity 
of the correlation between two ormore variables and predict the estimated Y value over x. 
According to Nachtsheim et al. (2004), the common form of Multiple Linear Regression was 
obtained following formula: 
 

Y =a + b1x1+ b2x2 

 
Where: Y = Dependent variable; A = Constant; b1, b2 = Regression coefficient; 
x1, x2 = Independent variable. 
 

RESULTS of STUDY 
 

The results of measurements of water quality which was a limiting factor for coral life at 
the study site are shown in Table 3. 
 

Table 3 – Hydro Oceanographic Parameters 
 

Parameter Station 1 Station 2 Station 3 Station 4 Station 5 

Clarity (%) 100 100 100 100 100 
Depth (m) 3,55 3,65 3,8 1,95 4,95 
Temp. (

o
C) 30,47 30,65 30,76 30,77 30,73 

Salinity (
o
/oo) 35,78 35,92 36,2 35,74 31,6 

Current (m/s) 0,27 0,17 0,12 0,075 0,33 

 
In general, the water quality at the time of research sampling on Samber Gelap Island 

was classified according to coral growth needs based on KepmenLH 51/2004. The measured 
clarity at all observation stations reaches 100% of the depth so that corals get enough light to 
carry out photosynthesis by zooxanthellae (Munasik, 2011; Khasanah et al., 2019). 
According to Sabdono et al. (2014) corals could still grow well at a surface light exposure 
limit of 30%. The temperature in these waters was also included in normal conditions with a 
range of 30.5 oC. According to Faturohman et al. (2016) and Duffy et al. (2016) that the 
measured temperature was within the optimal range that is 28-32oC so it supported the 
growth and reproduction of corals in these locations. Salinity in these waters had a value that 
exceeds the normal category with a range of 33-34 0/00 but was still within the tolerance 
range of the range 25-40 0/

00 so that it still supported coral life (Kultz, 2015; Hoey et al., 2016; 
Basu and Mackey, 2018). Besides that the current speed of the waters also influenced the 
coral life which in this study the highest current speed was found at station 5 of 0.33 m / s 
and the lowest current speed was at station 4 of 0.075 m / s. Corals reef would have better 
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growth in dynamic waters either stirred by wind, currents, or waves. This related to the 
function of currents in carrying nutrients and oxygen needed by corals, especially at night 
and also as a sediment rejector in cleaning coral reef surfaces from sediment deposits 
(Sahril, 2017; Saptarini et al., 2017). 

Sampling of coral coverage was carried out at five stations with each station having 
three transects. The percentage of coral cover in the waters of Samber Gelap Island in 
general was 18.6% and included in the damaged category. The results of the percentage of 
coral coverage for each station are shown in Figure 2. 
 

 
 

Figure 2 – Percentage of coral cover (%) 

 
The results of the calculation of coral cover data in the waters of Samber Gelap Island 

showed that the highest yield was found at station 5 with an average percentage of coral 
coverage of 42.08%. These results were included in the medium category based on Kepmen 
LH number 4 of 2001 with cover values ranging from 25-50%. This result was followed by 
station 2 with an average percentage of coral cover of 24.4%, station 4 of 14.3%, station 3 of 
11.24%, and station 1 of 1.26% all of which were included in the damaged category with a 
value of less than 25%. The condition of corals classified as damaged on Samber Gelap 
Island was influenced by various things both naturally and anthropogenically that occured on 
land, coast or open sea (Baum et al., 2015; Hervey et al., 2018). These results as shown at 
station 1 with very low cover conditions had a sampling location around the landing area and 
fishing boat breaks. This condition caused a high level of stress on the coral ecosystem both 
caused by various human activities such as tourism that had not been well managed so that 
tourists could step on the coral reef causing damage to the coral ecosystem. Fishing boat 
anchors and tourists were also one cause of the damage (Fenner, 2012) 

The results of this study indicated that there were four types of fish from the 
Chaetodontidae family with a total of 22 individuals. Chaetodontidae fish is a true coral reef 
fish that caused its distribution to be limited only around coral ecosystems. The existence 
and abundance of Chaetodontidae fish in waters could provide a description of the condition 
of coral reefs at these locations. This family of fish had a dependency on corals which were 
its food source, but not all types of fish consumed coral polyps as their main food (Coker et 
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al., 2013). The abundance of Chaetodontidae fish in the Samber Gelap Island Waters can be 
seen in Figure 3. 
 

 
 

Figure 3 – Chaetodontidae Fish Abundance 

 
There were four indicator fishes of the Chaetodon octofasciatus species which were 

included in the obligate coral feeder category at station 1 with the lowest percentage of coral 
coverage compared to other stations. Fish with this category made coral polyps the main 
food and indicated that the coral reefs at these locations were in good condition. However, if 
Chaetodon octofasciatus dominated, it could indicate that there had been a change in the 
coral reef ecosystem so that conditions were not good (Prato et al., 2017). Also according to 
Songploy et al. (2017), this type of fish was also commonly found living in areas that had a 
lot of rubble or dead coral. Chaetodon octofasciatus was often found in coral reef 
ecosystems that had been degraded due to the amount of pressure in the environment so 
that these fish might be used as indicators of coral reef degradation in an area (Maduppa et 
al., 2012). 

To find out the relationship between the percentage of coral cover with the abundance 
of Chaetodontidae fish in the waters of Samber Gelap Island, a correlation test was 
performed as shown in Figure 4. 
 

 
 

Figure 4 – Relationship of coral cover with abundance of indicator fish (Chatodontidae) 

 
Based on data taken at each station, there was a positive relationship between the 

percentage of coral cover and the abundance of Chaetodontidae fish. The results of the 
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correlation coefficient (r) showed a value of 0.8 and means there was a very strong 
(significant) correlation between coral coverage and the abundance of Chaetodontidae fish 
(Nugraha et al., 2020). These results led to an interrelation between variables where if coral 
coverage had increased the abundance of Chaetodontidae fish in the Samber Gelap Island 
Waters would also increase. Messmer et al. (2011) said the increasing number of live coral 
reefs would have a direct impact on the food consumed by Chaetodontidae fish, especially 
the obligative coral reef feeder category, so as to increase the abundance of Chaetodontidae 
family fish in these waters. 
 

DISCUSSION of RESULTS 
 

Percentage of Coral Coverage. The high percentage of coral coverage at Station 5 was 
thought to be caused by the distance between the land and the observation site, thereby 
reducing the level of stress caused by various activities occurring on the coast and coast. 
Besides that, Station 5 also had a depth of up to 5 meters, thus minimizing damage caused 
by ship activities. Station 5 also had the highest current which functionedd in the circulation 
of water which carries oxygen and nutrient intake to the coral ecosystem and was also able 
to help the coral to remove sedimentary cover on its body surface. According to Sekerci and 
Petrovski (2015) that the presence of currents in coral ecosystems would accelerate the 
physiological recovery process so that coral conditions for the better. Besides being 
influenced by the environment, coral reefs which were the main habitat for underwater life 
also have an influence on the lives of other biota, including the abundance and diversity of 
fish Chaetodontidae (Putri et al., 2015). 

Coral Indicator Fish (Chaetodontidae).In addition to station 1, indicator fish were also 
found in station 2 and station 5. In addition to having fish species of Chaetodon 
octofasciatus, this station also showed fish of the type of Chaetodon oxycephalus (station 2), 
Chaetodon vagabundus, and Chaetodon melannotus (station 5) which had functions different 
than Chaetodon octofasciatus. Chaetodon oxycephalus and Chaetodon melannatus, which 
were also obligated coral feeders, were bioindicators of coral reef ecosystems that had not 
been significantly disturbed so that coral reefs were still in relatively good condition (Coker et 
al., 2013). These results were in accordance with the calculation of the percentage of coral 
coverage which showed better results at station 2 and station 5 with medium and good 
categories. Whereas the Chaetodon vagabundus fish found at station 5 was a facultative 
coral reef feeder which not only ate coral polyps but also algae, invertebrates, or plankton so 
that it could not be used as a bioindicator of the condition of a coral reef in waters (Du et al., 
2019). The low species of Chaetodontidae fish found in the waters of Samber Gelap Island 
was presumably due to ecological pressure on coral reefs due to activities on the coast and 
beach at these locations (Lehtonen et al., 2016). 

Relationship Between Coral Reef Condition and Chaetodotontidae Fish. The high 
number of individual Chatodontidae fish in the Samber Gelap Island waters could reflect that 
the condition of a coral reef was in good condition, which was also identified by the high live 
coral coverage or in accordance with the function of its species (Komyakova et al., 2018). In 
addition, Figure 4 also showed the coefficient of determination (R2) with a value of 0.641. 
This result meant that the influence of the independent variable (coral coverage) on the 
dependent variable (Chaetodontidae fish) was 64.1% while 35.9% was influenced by other 
variables. This result was supported by Nugraha et al. (2020) that the abundance of coral 
reef fish in an area was also influenced by various factors including coral rugosity 
(complexity), environmental conditions, and aquatic nutrition. 
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CONCLUSION 
 

Based on this study, it was concluded that the condition of the waters on Samber 
Gelap Island was included in both good and supportive categories of coral reef life. In 
general, the percentage of coral cover in this location was included in the damaged category 
with the highest coverage found at station 5. The same results were also shown by the 
abundance of indicator fish from the Chaetodontidae family which had the highest number at 
station 5 compared to other stations. Correlation test showed a very strong relationship, but 
the results of this correlation also indicated that the abundance of coral reef fish in the waters 
of Samber Gelap Island, Kotabaru, South Kalimantan was not only influenced by the 
condition of coral cover, but was- also influenced by various other factors. 
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