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ARTICLE INFO ABSTRACT

Article History: Coral reefs play an important role as habitats, spawning grounds, nutrient
Received: March 1%, 2025  sources, nurseries, and shelter grounds for reef fish. Damage to coral reefs can
Accepted: April 15,2025  affect the diversity and abundance of reef fish. In the waters of Karimun
Online: April 28, 2025 Regency, Riau Islands, coral reefs are under threat due to sand mining
activities in the surrounding areas. This sand mining has led to magnesium
and potassium pollution, which, if present in excessive amounts, can harm

K_eyvyord_s: both coral reefs and reef fish. The objective of this study was to determine the
Biodiversity, . . o -

Correlation relcjmonshlp between the abl_mdance and diversity of r_eef fish and_coral cover.
Index ’ This study was conducted in September 2023 by using PIT (Point Intercept

Transect) and UVC (Underwater Visual Census) methods at 10 stations where
each station transect was 50 meters long and water quality data were also
collected. The results showed that the average coral cover at the study sites
was 53.6% which is considered good. A total of 807 reef fish individual were
identified across the 10 stations, belonging to 4 families and 14 species. The
reef fish diversity index (H") ranged from 0.917 to 1.502, categorized as low
to medium. The abundance of reef fish ranged 0.100 - 0.980. The correlation
test between coral cover and reef fish diversity yielded a value of -0.021,
indicating a weak negative relationship. Meanwhile, the correlation between
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coral cover and reef fish abundance showed a value of 0.192, suggesting a
positive but weak relationship.

INTRODUCTION

Indonesia is one of the countries located within the "Coral Triangle," a region
with a very high distribution of coral reefs and biodiversity (Mujiono & Oktaviani,
2021). It has a total coral reef area of around 2.5 million hectares (Hadi et al., 2020). In
2019, data collected from 1,153 reefs showed that approximately 390 reefs (33.82%)
were in the poor category, 431 reefs (37.38%) in the fair category, 258 reefs (22.38%) in
the good category, and 74 reefs (6.42%) in the excellent category (Hadi et al., 2020).
Coral reefs play an imperative role as habitats, spawning grounds for fish, sources of
nutrients for marine biota, nurseries for the growth of fish eggs and larvae, and as
sheltering ground (Ramadhani et al., 2015). Based on the trophic level also called the
food chain level, reef fish have a very important function in the food chain (Zurba,
2019). A coral cover percentage above 75% indicates that the condition of the coral reef
ecosystem is very good (Mugsit et al., 2016). A healthy coral reef is an indicator of the
marine ecosystem biota community (Zurba, 2019). Sponge biota, for example, sponges
that live in waters can be used as biological indicators of environmental degradation and
indicators of healthy coral reef ecosystems (Dewi, 2010).

Indonesia has around 2,000 species of reef fish, belonging to 113 families that
depend on coral reef ecosystems (Allen & Aldrim, 2003). Coral reef morphology such as
sheet shape, branching, and others are used as a place of protection, hiding, and self-
defense by reef fish from predators (Tambunan et al., 2020). Coral reef fish
communities are divided into three categories: First, target fish communities, which
represent the primary catch of fishermen because these fish are consumed and have high
economic value (Edrus et al., 2017). Second, major reef fish communities that mostly
play a role in the food chain of coral reef ecosystems (Dewi et al., 2018). The presence of
reef fish, especially the indicator fish, is an indicator of life in the coral reef ecosystem
(Harsindhi et al., 2020; Mujiyanto et al., 2021). The waters of Karimun Regency, Riau
Islands are threatened by sand mining activites around the islands. Sand mining has
caused pollution, magnesium, and potassium on Karimun Island (lIrzon, 2021).
Magnesium and potassium are elements that can be harmful to coral reefs and reef fish
when present in excessive concentrations (Permana et al., 2021). Mining tailings sites
have been shown to contain these metals (Abaka-Wood et al., 2019; Irzon et al., 2020).
Sand mining on Karimun Island, through sand suction activities, can stir up mud at the
seabed, potentially increasing turbidity and suspended solids both within the mining area
and its surroundings (Sofiyani et al., 2012), which can disrupt the coral reef ecosystem in
the region. According to Harahap et al. (2021), sedimentation is also a prominent
indication of the cause of coral disease.
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Coral Watch data show that the majority of coral reefs in the Riau Islands from
2018 to 2024 were classified in the watch to warning category, and this area has
expanded further in 2024 (NOAA, 2024). This means that coral reefs on the Riau Islands
including Karimun Regency must be monitored to determine the distribution of coral reef
cover. The Karimun Regency area does not have much information on coral reef cover,
abundance, and diversity. Therefore, research and publications are needed to enrich this
information, especially with the factors that can threaten the existence of coral reefs and
reef fish in the region and prove the correlation between reef fish diversity and abundance
to coral reef cover.

MATERIALS AND METHODS

1. Study area

This research was conducted in Karimun Regency, Riau lIslands. Karimun
Regency is located at coordinates 00°24'36" North to 01°13'12" North and 103°13'12"
East to 104°00'36" East with a marine area within a four-mile boundary measured from
the coastline towards the open sea and/or towards archipelagic waters. The study area
covered the Seranjau Island group, which includes Seranjau Island, Pandan Island, Resam
Island, Sekatip Island, Kelawa Besar Island, Kelawa Kecil Island, and Sebaik Island. This
research was conducted from September to November 2023, and data collection was
carried out on September 2023.
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Fig. 1. Map of sampling locations in Karimun Regency, Riau Island

Observations were carried out at 10 sampling locations around the Seranjau Island
group (Fig. 1). The research method used is the survey method. The data obtained were
reef fish, coral reef, and water quality data. The data obtained produce quantitative and
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qualitative data including the diversity and the abundance of reef fish, the percentage of
coral reef cover, and the correlation of reef fish abundance with the condition of coral
reef cover which were processed using data analysis. Qualitative data were obtained
through direct field observations of coral conditions at predetermined points.

2. Procedures
Water quality measurement
Measurement of physicochemical parameters was conducted in situ, with three
repetitions taken directly at each observation station. Parameters taken include water
temperature data using a thermometer, salinity using a refractometer, water brightness
using a secchi disk, water acidity using a pH meter, and dissolved oxygen levels using a
DO meter.

Reef fish assemblages

Reef fish data collection was conducted using the Underwater Visual Census
(UVC) method, which employs a 50-meter-long transect with a 2.5-meter distance on
each side. The abundance of fish of each species began to be calculated with a monitoring
distance limit of 2.5m on the left and right sides of the transect (English et al., 1997). The
width of the transect limit of 2.5m is the standard limit of underwater vision using a
diving mask (Dimara et al., 2020). Fish not identified underwater were documented and
later re-identified using a literature book. Data collection was conducted between 08:00
AM and 4:00 PM, depending on the sequence of stations from Station 1 to Station 10.

Coral reef assemblage

Observations of coral reef cover percentages were conducted using the Point
Intercept Transect (PIT) method. This method is one of the methods developed for
monitoring the status of live corals and other supporting biota. This technique can be used
to easily and quickly estimate the condition of coral reefs in an area based on the
percentage cover of live corals (Fadhillah et al., 2021). Upon implementation, this
method uses observation points every 0.5 meters. The recorded coral data included
growth forms based on coral life forms.

3. Data analysis

Several parameters were used to measure and evaluate biological and ecological
diversity, including the percentage of coral reef cover (English et al., 1997), coral
mortality index, reef fish abundance index (Labrosse et al., 2002) and the Shannon-
Wiener Diversity Index (H'). Statistical data analysis was carried out using Pearson
Correlation Coefficient Analysis assisted by the Microsoft Excel application. Pearson
correlation is a straightforward correlation that comprise only one dependent variable and
one independent variable (Safitri, 2016). The formula used was as follows (Pearson,
1990):



Analysis of the Relationship Between Reef Fish Abundance and Coral Reef Cover in Karimun
District, Riau Archipelago (Case study: Pandan, Seranjau, Resam, Sekatip, Kelawa Besar, Kelawa
Kecil, and Sebaik Islands)

_ nZxy—(Zx)(Zy)
Jnx (23 )02y ()

Where:

r = Pearson correlation

n = Number of transects

x = X variable value (percentage live coral cover)
y =Y variable value (reef fish abundance)

RESULTS

The waters in a specific area have different characteristics compared to other
waters. Various physical and chemical factors can recognize this. The temperature in the
waters of Seranjau Island and its surroundings is considered quite good for coral growth,
as research shown that temperatures between 28 and 32°C are the ideal temperatures for
coral growth and reproduction (Hoey et al,. 2016; Harvey et al., 2018). This suggests
that the temperature range in the waters of Seranjau Island and its cluster, which is
between 30-32°C, is suitable for coral growth and reproduction. In addition, the high
temperature of the Seranjau waters and its cluster may be attributed to the timing of data
collection in September, when Indonesia experiences the late dry season transitioning to
the rainy season (Setiawan et al., 2013; Rahman et al., 2019).

The salinity of the waters of Seranjau Island and its cluster ranges from 27 - 30%o,
with the average being 29%o, Sekatip Island showing the highest value of 30%o and
Kelawa Kecil Island showing the lowest value of 27%o. According to Kepmen LH No. 51
of 2004, the value of salinity for maximum growth tolerance of marine life is up to 33-
34%o (Kepmen, 2004). Nevertheless, the adaptability of marine organisms also plays an
essential role in the growth of marine life. The salinity tolerance of coral animals is
between 27 and 40%o, which remains within a suitable range for other marine life. The
ideal salinity for coral growth and development is between 25 and 40%. (Souhokka &
Patty, 2013). The value of salinity in the waters of Seranjau and its cluster can be
concluded to be quite good for the growth and development of coral reefs.

The water brightness of Seranjau Island and its cluster ranged from 0.8 - 1.9m,
with an average of 1.31 meters. Resam Island and Seranjau 2 Island have the lowest
brightness of 0.8 meters, while Seranjau 1 Island has the highest brightness of 1.9 meters.
According to Kepmen LH No. 51 Year 2004, the brightness or water clarity for the

2773



2774 Del Vitoet al., 2025

maximum growth of marine biota is >5 meters. As a whole station, the brightness in the
waters of Seranjau Island and its cluster is fairly low, likely due to high turbidity caused
by sand mining activities in the surrounding area.

Dissolved oxygen (DO) in the waters of Seranjau Island and its surrounding
clusters ranged from 5.9 - 8.6mg/ |, with an average DO of 7.65mg/ |. The lowest DO
value (5.9mg/ ) was at Station 2, Seranjau Island 1, while the highest DO value (8.6mg
/) was at Resam Island. The assessment of the DO parameter of Seranjau Island waters
and its cluster is in very good condition exceeding the standard of dissolved oxygen
content> 5mg/ | for biota and tourism Kepmen LH Number 51 of 2004.

The degree of acidity (pH) in the waters of Seranjau Island and its cluster ranged
from 7.45 - 8.7, with an average pH of 8.23. Resam Island has the highest pH of 8.7 and
Kelawa Kecil Island has the lowest pH of 7.45. The pH parameter value of the waters of
Seranjau Island and its cluster is in normal condition for the growth tolerance of marine
biota, according to the pH standard of 7 - 8.5 for biota and tourism Kepmen LH Number
51 of 2004. In general, the pH value of seawater is above 7, which means it is alkaline,
but under convinced circumstances, the pH value can drop below 7, making it acidic, and
aquatic organisms are very sensitive to changes in pH. Based on this threshold, the waters
of Seranjau Island and its cluster are suitable for the growth of marine biota because they
have an average pH value above 7, indicating that the waters is alkaline.

Table 1. Physiochemical parameters of seawaterquality in the waters of Seranjau Islands

Station Station Coordinates Water Quality Parameters
Names Temp. (°C) Salinity Brightness DO (mg/l) pH (=
No. (Island) Lat Long. 0.0) (%) (x01) (m)(#01)  (x0.1) 0.1)
Tkl Pandan 0.78319  103.96502 32 28 1.70 7.3 8.50
Tk 2 Seranjau 0.76751  103.95135 30 29 1.90 5.9 8.60
Tk 3 Resam 0.77214  103.97441 30 29 0.80 8.6 8.70
Tk 4 Seranjau 2 0.77905  103.96090 30 29 0.80 7.9 8.50
Tk5 Sekatip 0.75542  103.94124 30 30 1.10 7.9 8.15
Tk 6 Kelawa Besar ~ 0.74963  103.95157 30 29 1.10 7.8 8.05
Tk7 Kelawa Kecil 0.74948  103.95671 30 27 1.10 7.6 7.45
Tk 8 Sebaik 0.75031  103.96219 30 29 1.60 7.7 7.50
Tk 9 Pandan 2 0.78729  103.96185 31 28 1.50 7.9 8.45
Tk 10 Resam 2 0.76466  103.98130 31 28 1.50 7.9 8.45

Average 30 29 1.31 7.7 8.23
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1. Coral reef cover condition in Karimun Waters
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Fig. 2. Coral reef cover in Karimun Waters

The results of dives at 10 observation stations of coral cover on the Seranjau Island
group based on the live corals' category in the good and moderate categories (Fig. 2). The
good category is found on Pandan corals, Seranjau 2 corals, large Kelawa corals, small
Kelawa corals, Sebaik corals, Pandan 2 corals and Resam 2 Island corals with a live coral
value ranging from 50 - 68% (Table 2). While coral cover in the medium category was
found at Seranjau coral, Resam coral, and Sekatip coral, the value of live corals ranged
from 28 - 45%. However, at some points of the station under study, corals were in a
damaged condition (dead coral) with the highest value of 53% damage percentage
(Sekatip coral). Sand mining activities in the waters of Citlim Island clearly affect the
longevity of the coral reefs.

Table 2. Coral reef cover percentage

Station Coral Types (Lifeform) Percent 3 Spe
Hard Dead Other - covera  Category .

Code Names (Island) coral coral Algae fauna Abiotic ge (%) cies
Tk 1 Pandan 47 34 0 16 3 63.0 Good 9
Tk 2 Seranjau 31 46 0 14 9 45.0 Medium 7
Tk 3 Resam 30 39 0 10 21 40.0 Medium 7
Tk 4 Seranjau 2 37 16 6 19 22 56.0 Good 7
Tk 5 Sekatip 20 53 0 8 19 28.0 Medium 11
Tk 6 Kelawa Besar 32 27 0 36 5 68.0 Good 7
Tk7 Kelawa Kecil 47 16 0 17 20 64.0 Good 7
Tk 8 Sebaik 50 23 0 13 14 63.0 Good 10
Tk 9 Pandan 2 40 28 0 19 13 59.0 Good 8
Tk 10 Resam 2 41 38 0 9 13 50.0 Good 9

Average 53.6 Good
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Coral Mortality Index
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Fig. 3. Coral mortality index

Fig. (3) shows that the measure of the grade of damage to coral reefs is obtained
through the mortality index (MI) approach. The mortality index at 10 stations of the
Seranjau Island cluster shows that the highest level of coral reef damage is at the location
of sekatip coral, with a mortality index of 0.654, and the lowest at Kelawa kecil coral
(Station 7) with a value of 0.2 (Fig. 3). Averaged value of coral mortality index in the
Seranjau Island cluster is 0.374. This indicates that the mortality index at all stations is
quite high which may be caused by the presence of sand mining activities in these areas.
The high mortality rate of corals can be caused by differences in light intensity that
reaches the reef which will affect the rate of photosynthesis and the formation of calcium
carbonate in coral growth by zooxanthellae (Joni et al., 2017).

2. Reef fish condition in Karimun Waters

Table 3. Reef fish condition in the waters of Seranjau Island and its cluster

Station Station coordinates Ecological analyses of reef fish
Code  Name (Island) Lat. Long. 2. Total Abundarzlce 2. Species D:\égf;ty
(Ind) (Ind/m?) (H)
Tkl Pandan 0.78319 103.96502 57 0.228 4 1.368
Tk2  Seranjau 0.76751 103.95135 107 0.428 7 1.283
Tk3  Resam 0.77214 103.97441 54 0.216 4 1.256
Tk4  Seranjau 2 0.77905 103.96090 31 0.124 5 1.501
Tk5  Sekatip 0.75542 103.94124 47 0.188 3 1.029
Tk6  Kelawa Besar 0.74963 103.95157 23 0.092 3 1.091
Tk7  Kelawa Kecil 0.74948 103.95671 245 0.980 4 1.096
Tk8  Sebaik 0.75031 103.96219 25 0.100 3 0.917
Tk9  Pandan 2 0.78729 103.96185 168 0.672 6 1.267
Tk 10 Resam 2 0.76466 103.98130 50 0.200 5 1.394

Total 807
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In the waters of Seranjau Island and its cluster, the identification results of reef
fish at 10 observation stations found around 807 reef fish individuals, comprising of 4
families and 14 types (species) of reef fish. The largest number of individuals is found at
Station 7, namely on Kelawa Kecil Island, with the highest abundance level of 0.980
individuals/m?, which the Pomacentridae family dominates with the number of fish
individuals reaching 245 individuals (Table 4). While, the lowest number of individuals
with the lowest abundance level was found on Kelawa Besar Island at only 0.092
individuals/m?, which only contained around 23 fish individuals throughout the station.
The distribution of reef fish abundance can be seen in Fig. (4).
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Fig. 4. Distribution of reef fish abundance
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Fig. 5. Distribution of reef fish diversity
At station point 2, Seranjau Island, there are the largest fish species with 7 species
at that point, and station points with the lowest species types are on Sekatip Island,
Kelawa Besar Island, and Sebaik Island. The diversity index (H") of reef fish obtained at
almost all stations is the same as the medium category, between 1.029 - 1.501, except at



2778 Del Vitoet al., 2025

station point 8, Sebaik Island with a diversity index (H') of only 0.917 (Table 2). The
highest fish diversity index is at station 4, Seranjau 2 Island, which has a value of 1.501, a
total of 5 fish species, and a total of 31 fish individuals. Based on the value of the reef
fish diversity index obtained, it can be concluded that reef fish diversity is classified as
moderate where 1 < H' < 3, (moderate diversity, moderate distribution, moderate
community stability).

The composition of reef fishes in the waters of Seranjau Island and its cluster are
shown in Table (4)

Table 4. Reef fish condition in the waters of Seranjau Island and its cluster

No. Region (Island) S(t:zzt(ljzn Family Species Count
. Chromis ternatensis 13
Pomacentridae .
Pomacentrus buroughi 19
Tk 1 )
) Parupeneus barberinus 12
Mullidae
Parupeneus macronemus 13
Chaetodontridae Heniochus chrysostomus 1
1 Pandan . . .
Chromis amboinensis 58
TkS Pomacentidae Chromis ternatensis 24
Neopomacentrus bankieri 73
Mullidae Parupeneus macronemus
Labridae Halichoeres hortulanus 3
Chromis ternatensis 52
Pomacentrus buroughi 3
) Amphiprion ocellaris 8
Pomacentridae o
Tk 2 Neopomancentrus bankieri 36
Premnas Cielatus 2
) Abudefduf septemciatus 2
2 Seranjau .
Chaetodontidae Chelmon rostratus 4
Chromis ternatensis 3
Pomacentridae pomacentrus buroughi 5
Tk 4 Amphiprion ocellaris 4
) Parupeneus barberinus 8
Mullidae
Parupeneus macronemus 11
) Chromis ternatensis 13
Pomacentridae rus b "
omacentrus buroughi
Tk 3 P J 25
) Parupeneus barberinus 6
3 Resam Mullidae
Parupeneus macronemus 10
Chromis amboinensis 13

Tk 10  Pomacentridae . ]
Chromis ternatensis 9
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Neopomacentrus bankieri 21
Mullidae Parupeneus macronemus
Chaetodontidae Chaetodon octofasciatus

. Chromis ternatensis
Pomacentridae

4 Sebaik Tk 8 Chromis amboinensis 15
Mullidae Parupeneus macronemus 7
Chromis ternatensis 117
. Pomacentridae Neopomacentrus bankieri 79
5 Kelawa Kecil Tk 7

Pomacentrus alexanderae 45
Mullidae Parupeneus barberinus 4

Pomacentridae Chromis ternatensis
6 Kelawa Besar Tk 6 ] Parupeneus macronemus 7

Mullidae .
Parupeneus barbarinus 9
. Chromis ternatensis 18

) Pomacentridae o

7 Sekatip Tk 5 Neopomacentrus bankieri 21

Mullidae Parupeneus barberinus 8

DISCUSSION

The results of the correlation analysis between coral reef cover and reef fish
abundance in the waters of the Seranjau Island group obtained a relatively low value,
namely (r) 0.192. This value indicates that in the waters of the Seranjau Island group of
Karimun Regency, there is a positive correlation between coral reef coverage and reef
fish. The existence of a positive relationship between coral cover and reef fish abundance,
means that changes in coral cover will also result in changes in fish abundance (Iskandar
et al., 2021). However, the low correlation value implies that there is no significant
influence between coral reef cover and reef fish.

The results of the correlation examination between coral reef cover and reef fish
abundance in the waters of the Seranjau Island group obtained a relatively low value,
namely (r) -0.021. This value shows that in the waters of the Seranjau Island group of
Karimun Regency, the association between coral reef cover and reef fish is negative.
However, with a value that tends to be close to 0O, this indicates that the negative
correlation does not significantly influence coral reef cover and reef fish diversity.

A study conducted by Sudarmaji and Efendy (2021) in Noko Island waters
concluded a low association among coral reef cover and reef fish. Another research also
showed that there was no major influence between coral reef cover and reef fish, with a
correlation value (r) of 0.3903 (Riyantini et al., 2023). Nugraha et al. (2020) stated that
the correlation (r) among coral reef cover and reef fish abundance presented low
correlation of 0.0182. This research is also in line with Hasdar (2017) research
conducted on the Spermonde Islands showing that the value of Pearson's correlation (r)
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was 0.0000, with a significance rate of 1.0000, which is >0.05, that gave relatively the
same conclusion, indicating that there was no significant correlation between coral cover
and reef fish abundance.

One factor that determineshes abundance of reef fish other than by living or dead
corals is habitat complexity (Rani et al., 2019). There are many dead coral with algae
(DCA) and abiotic components such as sand or Rutbble on the transect, which causes
some coral cover to have a smaller percentage than the value of reef fish abundance, so
the value of the correlation becomes low. Coral reef regions consist not only of corals
that serve as habitats for reef fish but also include sandy areas, slopes or cliffs, algae,
rocky terrains, and shallow waters that provide habitats for these fish.

The presence of reef fish can be influenced by biotic and abiotic factors, in
addition to the richness biota of the coral reef ecosystem can also affect the presence of
reef fish such as substrate variables, the presence of other biota, as well as by
oceanographic factors (Fitriadi et al., 2017; Erdana et al., 2022). Biotic factors that can
affect this include competition, predation, and distribution of reef fish (Munday et al.,
2001). While abiotic factors that affect include current, depth and brightness (Pinheiro et
al., 2013). The varying pattern of reef fish populations do not always coincide with those
of coral cover. The fluctuation in the number of each fish family is probably caused by
both human and natural disruptions in the presence of fish in the waters around the
Seranjau Island group. Anthropogenic activities such as fishing activities have a very
close relationship with the sustainability of coral reef ecosystems and the aquatic ecology,
including coral reef ecology, can be significantly influenced by this activities (Luthfi et
al., 2017).

The study findings indicated that the presence of reef fish in a particular location
may be impacted by variables like the intricacy of coral formations (rugosity),
environmental factors, and nutrient levels in the water (Prato et al., 2017). Habitat
complexity (rugosity) of corals is an important variable affecting fish populations.
Likewise, more complex habitats generally provide more space for shelter for fish to
avoid predators (Nugraha et al., 2020). Other studies have also shown that coral rugosity
affects reef fish abundance in coral reef ecosystems with a correlation value (r) reaching
0.7458 (Ariyanti et al., 2022).

A study by llyas et al. (2017) reported a unidirectional or positive relationship
between target fish abundance and coral growth forms, although the correlation was
weak. Similarly, Ghiffar et al. (2017) found that an increase in coral reefs was associated
with greater target fish diversity, but the relationship was not statistically significant.
Research conducted in the waters of Bawean Island also found no clear link between
coral cover percentage and coral diversity, likely due to the condition of the coral reef
ecosystem at the time of data collection; in fact, higher coral cover was observed to
coincide with lower diversity (Handoko, 2008). Putra et al. (2015) found a weak
positive correlation (r = 0.181) between soft coral cover and fish abundance, which was
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also not statistically significant due to the low correlation value. Consistent with these
findings, Ernaningsih et al. (2022) reported that live coral cover showed a negative
correlation with both fish abundance and species diversity.Research conducted in
Mexico's TEP revealed that certain species were more commonly found on rocks rather
than coral reefs. Additionally, some of these species were situated beyond the coral reef
core area where fish gather (Olan-Gonzalez et al., 2020). These fish species are
prevalent across various functional spaces, indicating that coral reefs encompass a
functionally diverse range of substrates when compared to other coral reefs. The
structural complexity produced and the fish assemblages that corals sustain are
determined by the kind of coral that they support (Alvarez-Filip et al., 2013). In that
study, the coral community in the Tropical Eastern Pacific (TEP) was dominated by
species of the genus Pocillopora—branching corals that, despite their morphological
complexity, form reefs with low rugosity values. These reefs may provide limited shelter
or feeding areas for fish larger than a few centimeters (>5cm). In contrast, the rocky reefs
of Mexico’s TEP, characterized by numerous holes, crevices, and rocks of various sizes,
offer a more complex three-dimensional structure (Aburto-Oropeza et al., 2015).
Research indicates that rocky reefs in the TEP exhibit higher rugosity than coral reefs,
which contributes to supporting both the functional and taxonomic diversity of fish by
creating a wider range of habitats (Olan-Gonzalez et al., 2020). The structure of reef fish
communities is strongly influenced by the environment in which they live forming strong
associations, where both the quality of the water body and the variation in habitat or
substrate strongly favor community survival. Diversity is also shaped by variations in
habitat or substrate that form evenness among populations (Edrus et al., 2017).
Differences in abundance and richness of reef fish species are closely related to
environmental conditions in the water area. In addition, food availability conditions are
also an important factor affecting the presence of reef fish in an area (Andrimida &
Hardiyan, 2022).

Research proves that variations in ecological condition have a major effect on
species richness , especially on species correlated with physical and chemical parameters
of seawater , depth, and benthic diversity (Herawati et al., 2021; Utama et al.. 2022;
Wulandari et al., 2022). This is supported by the findings of a study analyzing the
relationship between coral reef abundance and fish populations, which found that 78.6%
of the variation in fish abundance was influenced by factors not included among the
tested variables (Bintoro et al., 2023). Other components, such as food availability, the
presence of safe shelters, and the absence of predators in coral reef areas, also contribute
to the high prevalence of coral reefs and the diversity of reef fish, which is often
correlated with high coral cover (Rosdianto et al., 2021). Additionally, the type of
substrate plays a significant role in reef fish diversity. Even when coral cover is low, a
high reef fish diversity index can still be observed due to the influence of abiotic
components. This was demonstrated in a study conducted in the waters of Gosong
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Pramuka, where the presence of abiotic elements such as sand, rubble, and dead coral
algae (DCA) within the transects led to relatively low coral cover but a fairly high
diversity of reef fish (Riyantini et al., 2023).

The composition of coral reef fish may also be affected by other factors, including
benthic characteristics, coral life forms, reef edge types, habitat connectivity, and fishing
pressure (Faricha et al., 2020). For example, branching corals like Pocillopora can
support large populations of small coral reef fish due to the many spaces between their
branches (Darling et al., 2017; Brandl et al., 2018). This is consistent with research
covering Komodo Island National Park, East Nusa Tenggara, which found that these
branching forms provide herbivorous fish with shelter from predators—a key factor in
their association (Hadi et al., 2023).

It is also important to note that although Pocillopora-dominated reefs may support
less overall species richness compared to other reef ecosystems, they can still
significantly influence fish assemblage diversity, especially if these reefs are damaged or
degraded (Arias-Godinez et al., 2019). Research further shows that coral reefs enhance
fish diversity primarily through their complex and structurally rich habitats (Darling et
al., 2017; Richardson et al., 2017).

CONCLUSION

The condition of coral reefs of the Seranjau Island Cluster, Karimun Regency,
Riau Islands, found that of the 10 observation station points, 3 of them were classified as
moderate and 7 others were classified as good. The percentage of coral reef cover has
values ranging from 28% - 68%. Reef fish in the waters of Seranjau Island Cluster were
found as many as 807 individuals consisting of 4 families and 14 species The abundance
of reef fish in the waters of Seranjau Island Cluster ranged from 0.092 - 0.980 ind/mz2.
The diversity index (H') in the waters of the Seranjau Island Cluster ranges from 0.917 -
1.502 with criteria classified as low to moderate diversity. The correlation of the
percentage of coral reef cover with reef fish abundance has a positive relationship but is
classified as low with a value of 0.192. While the correlation of the percentage of coral
reef cover with reef fish diversity has a negative relationship but is classified as very low
with a value of -0.021. This means that in this research, there is a positive correlation
between coral reef cover and reef fish abundance, but the correlation between coral reef
cover and reef fish diversity is negatively correlated, and neither correlation has a
significant effect.
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