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Abstract. A popular tourist destination known for its colorful coral reefs is
Kaliage Island, part of the Seribu Archipelago. The UVC (Underwater
Visual Census) method was used in a recent study to examine reef fishes'
trophic levels, ecological roles, and community structure. Dominance,
evenness, and diversity indices were used to investigate community
structure. The results revealed 3,117 fish from 54 species, 16 families, and
32 genera on the reef. The two most notable species within the family
Pomacentridae were Pomacentrus alexanderae and Amblyglyphidodon
curacao. Fish with major, target, and indicator functions accounted for 85.98
percent, 11.29 percent, and 2.73 percent of the fish population with
ecological roles, respectively. The trophic distribution of fishes revealed that
45.01 percent were omnivores, 23.10 percent were planktivores, 19.19
percent were carnivores, 9.46 percent were herbivores, and 3.24 percent
were coral eaters. The analysis showed that the reef fish community was
balanced and not dominated by any species, with diversity, evenness, and
dominance indices of 2.53, 0.87, and 0.01, respectively. For conservation
efforts throughout the Seribu Archipelago, this study provides important
insights into the stability and health of the reef ecosystem on Kaliage Island.

1 Introduction

Studying reef fish abundance based on ecological roles and trophic levels in marine
ecosystems has become increasingly important for understanding biodiversity, ecosystem
health, and the impact of human activities on aquatic life. Kaliage Island, a part of the Seribu
Archipelago in DKI Jakarta, Indonesia, provides a unique setting for exploring these
dynamics. The Seribu Archipelago includes 110 islands extending from Jakarta Bay to 80
km north of the Java Sea [1]. Kaliage Island is also a tourist destination on the Seribu
Archipelago, which is very attractive for activities such as diving, fishing, and snorkeling.
The condition of coral reefs in the Seribu Archipelago is deteriorating because of
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anthropogenic pressures such as household waste [2], coral mining, fishing with bombs and
cyanide [3], coral diseases [4, 5], oil spills, and resort construction [6].

The degradation of coral reefs in the Seribu Archipelago is a major concern because it
can harm the reef fish community [7, 8]. Reef fishes are crucial to marine ecosystems as they
act as predators and prey and contribute significantly to coral health and water quality [9].
Therefore, it is essential to closely monitor reef fish abundance and community structure to
maintain balance in coral reef ecosystems. The presence of reef fish can also be used as a
bioindicator of coral reef ecosystem health [10]. Their abundance and diversity are indicators
of ecological balance and resilience to environmental change [11, 12]. Coral fishes are among
the organisms that live exclusively in coral reefs and are, therefore, extremely vulnerable to
ecosystem conditions [13]. A collection of reef fish from the same ecosystem can be divided
into groups according to their functions. The functions of reef fish can be divided into target
fish, indicator fish, and major fish. Fish-feeding behavior can be divided into five categories:
herbivores, carnivores, omnivores, planktivores, and coral eaters [6]. Coral reefs have vast
accumulations of calcium carbonate resulting from a symbiotic relationship between
Cnidaria coralians and Zooxanthella [14, 15]. Reef fish use coral reefs as breeding grounds,
nursery areas, feeding grounds, and protection from predators [16, 17]. Certain large reef
fishes use coral reefs not for protection from predators but as feeding grounds [18].

Research by Hermansyah [19] in the Seribu Archipelago highlighted the significant
impact of habitat destruction on reef fish communities. This highlights the importance of
coral cover for supporting diverse fish populations. Their work illuminated the trophic
relationships maintaining fish abundance, with healthy coral reefs supporting diverse species
at different trophic levels. Furthermore, studies focusing on the ecological role of reef fishes
have shown the importance of functional groups, such as herbivores for controlling algal
growth and detritivores for nutrient recycling [20, 21]. These functional roles are critical for
maintaining ecosystem health and resilience, particularly in the face of climate change and
anthropogenic pressures.

One emerging issue in conserving reef ecosystems around Kaliage Island is the impact of
climate change, particularly ocean warming and acidification, on coral reefs and their
associated fish communities [22]. These changes can lead to coral bleaching and death and
disrupt the intricate relationships between corals and reef fish. Future research should
prioritize understanding how these global changes interact with local stressors, potentially
amplifying their impact on reef ecosystems.

Additionally, the role of Marine Protected Areas (MPASs) in protecting reef fish
biodiversity and richness on Kaliage Island is another area that requires further research.
Although MPAs can be practical tools for conservation, their success depends on factors such
as size, location, enforcement, and level of community engagement [23]. Investigating the
effectiveness of existing MPAs and identifying areas for potential new MPAs based on the
ecological role and trophic level of reef fish could significantly contribute to conservation
efforts.

This study focused on the trophic levels within the reef fish communities on Kaliage
Island. Studies on the balance between herbivorous and carnivorous species have provided
insights into the food web dynamics and energy flow [1]. Understanding these dynamics is
critical for conservation efforts and management practices to maintain biodiversity and
ecosystem services. This study highlights the importance of studying reef fish abundance in
terms of ecological roles and trophic levels, particularly in unique environments such as
Kaliage Island. Although significant progress has been made, further research is needed to
fully understand the complexity of these ecosystems and the impact of human activities.
Future studies should examine the interplay between reef fish species, their habitats, and the
broader environmental context, thereby contributing to effective conservation and
management strategies.
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The study focused on the reef fish communities in the Seribu Archipelago, with a primary
focus on Kaliage Island. This highlights the importance of understanding the interactions
between different reef fish species and their trophic levels, which are critical for maintaining
the health of coral reef ecosystems. A multidisciplinary approach that includes scientific
research and community-based conservation strategies is necessary to address the challenges
posed by habitat degradation, climate change, and human activity. It is essential to continue
studying the abundance and biodiversity of reef fish, their ecological roles, and trophic levels
to guide effective conservation and management practices for Kaliage Island and other
similar ecosystems worldwide. Recent studies have already begun to shed light on the
complex interactions between reef fish species, their habitats, and the broader ecosystem of
Kaliage Island. This study investigated the structure, ecological roles, and trophic levels of
reef fish communities on Kaliage Island, the Seribu Islands, and DKI Jakarta.

2 Materials and methods

2.1 Study sites

This research was conducted on May 19 and 20, 2021, and focused on Kaliage Island in the
Seribu Archipelago in DKI Jakarta Province, Indonesia. Four stations in the coral reef of
Kaliage Island were selected as study locations. Table 1 shows the geographical location of
the study sites on Kaliage Island, as shown in Fig. 1.

Table 1. The study sites are located on Kaliage Island.

Station Position

Station 1 5°39°40” LS and 106°33°58” BT
Station 2 5°39°39” LS and 106°34°0” BT
Station 3 5°39°47” LS and 106°34°23” BT
Station 4 5°39°51” LS and 106°34°5” BT
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Fig. 1. The map and study sites for data collection on Kaliage Island.
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2.2 Data collection

The tools and materials used in this research consisted of a SCUBA set, a roll measuring
device, Newtop paper, a laptop, MS Excel software, an underwater camera, writing tools,
identification books by Kuiter and Tonozuka [24], and the book “Bioecology and
Biosystematics of Coral Reef Fishes” [6]. An Underwater Visual Census method used in this
study is the Underwater Visual Census (UVC). The transect was 50 m parallel to the island,
with three repeats and a visibility of 2.5 meters to the right and left. This is called a belt
transect [14]. Data collected during data collection included reef fish species and the
estimated number of each reef fish species.

2.2.1 The abundance of reef fish

Based on their ecological roles and trophic levels, the abundance of reef fish was calculated
using the Odum formula [25].

K = x100% 1)

Notes : K: Abundance of the reef fish family; Ni: Number of individuals of the i-reef fish
family; N: Number of reef fish found.

2.2.2 Community structure of reef fish

Odum's formula [25] was used to analyze the community structure of the reef fish. It includes
a Shannon-Wiener diversity index (H'), an evenness index (E), and a Simpson dominance
index (C).

a. Diversity index (H’)
H' = —}5_, Pilog,Pi )
Notes: H”: Diversity Index of Shannon-Wiener; Pi: Comparison between the number of

individual fish species (Ni) and number of individual fish (N).

The categories of diversity index values (H’) are as follows:
H’ <1: Low diversity

1 < H’ < 3: Medium diversity

H’ > 3: High diversity

b. Evenness index (E)

Hr or E = Hr (3)

H' max - logzS

Notes : E: Evenness Index; H’: Shannon-Wiener diversity index; A’ max: maximum diversity
index or In S (In number of species).

The Evenness index value category (E) is as follows:
0 <E<0.5: Low Evenness, depressed community

0,5 < E <0.75: Moderate Evenness, stable community
0,75 < E < 1: High Evenness, stable community
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¢. Dominance index (C)

c=) @ @)

Notes : C: Dominance Index of Simpson; pi: Comparison between the number of
individual fish species i (Ni) and number of individual fish (N).

The dominance index value category (C) is as follows:
0 < E <0.5: Low dominance

0,5 < E £0.75: Moderate dominance

0,75 <E < 1: High dominance

3 Results

3.1 The abundance of reef fish family

The number of fish found during the research on Kaliage Island at the four stations totaled
3,117 individuals, divided into 16 families, 32 genera, and 54 species. The fish families were
Apogonidae (one genus, four species), Bleniidae (one genus, one species), Caesionidae (one
genus, two species), Centriscidae (one genus, one species), and Chaetodontidae (two genera
and two species)., Fistulariidae (one genus, one species), Holocentridae (one genus, one
species), Labridae (eight genera and 11 species), Lutjanidae (one genus, one species),
Nemipteridae (one genus, two species), Pomacanthidae (one genus, one species),
Pomacentridae (nine genera and 21 species), Ptereleotrididae (one genus, one species),
Scaridae (one genus, three species), Serranidae (one genus, one species), and Siganidae (one
genus, one species). Fig. 2 shows the frequency distribution of the reef fish families. Details
of the number of individuals, species, genera, and families of reef fish at each station are
shown in Table 2.

Fig. 2 shows the abundance distribution of reef fish families around Kaliage Island,
represented by pie charts at four stations (St1, St2, St3, and St4). The legend identifies each
family using color coding. Station 1: There is a diverse representation of fish families, with
no single dominant family. This indicates a healthy and diverse ecosystem in which no single
family outcompetes others, suggesting a variety of niches and habitats.

Station 2 showed a more dominant presence of some fish families, which may indicate
that certain habitat conditions are favorable for these families or that certain families can
better adapt to the conditions at this station. Station 3: Similar to Station 1, there was a diverse
distribution of families, but with different proportions. This diversity suggests a complex
habitat for many families of fish. Station 4: There appeared to be a lower diversity of fish
families, with a significant proportion belonging to one family. This could indicate a more
specialized habitat or reflect the availability of specific food sources or shelters suitable for
the dominant family.

These insights into the distribution of the reef fish family are crucial for understanding
the ecological dynamics of Kaliage Island. They can also help develop marine conservation
strategies, such as protecting specific habitats critical to the sustainability of various fish
populations.
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Fig. 2. Distribution of the abundance of reef fish families on Kaliage Island.

Table 2. Numbers of species, genera, and families of reef fishes in Kaliage Island.

Stations
Number
1 2 3 4
Individual 1.145 522 931 519
Species 36 25 28 14
Genus 22 22 23 11
Family 10 10 15 5

We can discuss the following points based on the data presented in Table 2 on the number
of individuals, species, genera, and families of reef fish at each station on Kaliage Island.
Significant differences exist in the number of individual reef fish at the stations. Station 1
recorded the highest number of individuals (1,145), whereas station 4 had the lowest number
(519). This difference may indicate differences in habitat conditions or resource availability
between stations. Station 1 was also home to the most incredible biodiversity (36 species),
unlike Station 4, which had the lowest biodiversity (14 species). This observation suggests
that Station 1 may have more favorable environmental conditions for biodiversity or
experience lower impacts from human activities than Station 4. Fig. 2 shows the most
abundant families, with Pomacentridae accounting for 55.02% and Labridae accounting for
16.75%. The family Pomacentridae included 1,715 individuals (21 species), whereas the
family Labridae included 522 individuals (11 species).

Despite the differences in species and individuals, the numbers of genera and families at
stations 1, 2, and 3 were relatively consistent. This suggests that, although there are
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differences in the number of species, the compositions of larger taxonomic groups (genera
and families) are somewhat similar. However, Station 4 showed a significant decline in both
aspects, which could indicate environmental stress or a less supportive habitat at this location.
Environmental factors, such as water quality, habitat structure, and human activities (such as
fishing and tourism), could be crucial in determining biodiversity patterns. Stations with
lower environmental impact or better protection may have higher biodiversity.

3.2 Reef-fish abundance based on ecological role

Fig. 3 shows the distribution of reef fish based on their ecological role in the ecosystem on
Kaliage Island. Pie charts represent the stations (St1, St2, St3, and St4). The legend illustrates
the three main categories of reef fish, as defined by English et al. [14]: target fish, indicator
fish, and major fish. The target fish have high economic value and are the main target of
capture for consumption. Fish are coral reef species that typically inhabit coral reef areas and
serve as indicators of ecosystem fertility. Major fish are small ornamental fish that generally
range in size from 5 cmto 25 cm and feature a variety of attractive colors. These fish typically
spend their entire lives in coral reef water.
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Fig. 3. Distribution of reef fish abundance based on ecological role in Kaliage Island

Based on its ecological role, the results suggest that the major and target fish composition
at St.1, St.2, and St.3 is almost identical. The major fish species at St.1, St.2, and St.3
accounted for 85.94% (984 individuals), 83.52% (436 individuals), and 83.67% (779
individuals), respectively. Target fish at St.1, St.2, and St.3 accounted for 12.31% (141
individuals), 14.37% (75 individuals), and 13.10% (122 individuals), respectively. Indicator
fish at St. 1, St. 2, and St. 3 accounted for 1.75% (20 individuals), 2.11% (11 individuals),
and 3.22% (30 individuals), respectively. The composition of the major fish at St.4 reached
92.68%, that of the target fish was 2.69% (14 individuals), and that of the indicator fish was
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4.62% (24 individuals). Compared to the other stations, St. 4 had the highest proportion of
major fish (92.68%) and indicator fish (4.62%), as well as the lowest proportion of target fish
(2.69%).

This distribution implies that there may be different habitat conditions around Kaliage
Island, with each station having a different ecological composition. Understanding the role
of these species in ecosystems is critical for managing and maintaining reef biodiversity.
Major fish groups play an essential role in the food chain of coral reef ecosystems,
particularly as a food source for carnivorous fish.

The total fish at St.1, St.2, St.3, and St.4 were 1145, 522, 931, and 519 individuals,
respectively. A total of 3,117 reef fish were found at all four research stations. The major,
target, and indicator fish compositions at the four stations were 85.98%, 11.29%, and 2.73%,
respectively. Specifically, there were 2,680 individuals of the major fish (44 species), 352
individuals of the target fish (8 species), and 85 individuals of the indicator fish (2 species).

Indicator fish are closely associated with coral reefs. Although they are small and their
composition at each station is very low, their presence is still essential for monitoring coral
ecosystem health. This distribution implies that there may be different habitat conditions
around Kaliage Island, with each station having a different ecological composition.
Understanding the role of these species in ecosystems is critical for managing and
maintaining reef biodiversity.

3.3 Abundance of coral fish based on trophic level

Fig. 4 shows the distribution of reef fish abundance at different stations around Kaliage Island
categorized by trophic level. Pie charts show the feeding behavior of reef fish, including coral
eaters (coralivores), herbivores, carnivores, omnivores, and plankton eaters (planktivores).

Observations at four stations showed that the proportions of coral eaters, herbivores,
carnivores, planktivores, and omnivores were 3.24, 9.46, 19.19, 23.10, and 45.01%,
respectively. At St. 1, planktivorous species (43.58%) and omnivores (37.29%) were found
most frequently, whereas at St. 2, 3, and 4, omnivorous species were found with compositions
of 51.92%, 44.25%, and 56, respectively. The composition of carnivorous fishes at St. 1, St.
2, St. 3, and St. 4 was 15.98%, 18.97%, 17.92%, and 23.95%, respectively. St. 1 had a high
planktivorous composition (43.58%, or 499 individuals). This indicates that a thriving
ecosystem with abundant plankton and plant resources is necessary for maintaining lower
trophic levels. St. 2 showed a high composition of omnivores (51.92%, 271 individuals),
followed by carnivores (18.97%, 99 individuals), planktivores (15.13%, 79 individuals), and
herbivores (11.11%, 58 individuals). This shows a diverse fish community and healthy
ecosystem with diverse food sources, potentially indicating a dynamic and evolving
environment. St. 1 had a high planktivorous composition (43.58%, or 499 individuals). Based
on the trophic level, the composition of fish at St.3 and St. 4 was the same, with the highest
composition being omnivores, followed by carnivores, herbivores, and planktivores, and the
smallest was corallivores.

The composition of herbivorous fishes at St. 2, St. 3, and St. 4 was almost the same at
11.11%, 16.11%, and 13.68%, respectively, while the percentage at St. 1 was 1.40%. The
proportion of coralivore fish was lowest at St. 1, St. 2, St. 3, and St. 4, at 1.75%, 2.87%,
4.51%, and 4.62%, respectively. This diversity may be due to certain coral species, their
distribution and condition, or certain types of reef fish that live in the area. Such distribution
patterns provide valuable insights for conservation and management initiatives, highlighting
the importance of protecting diverse habitats that maintain different trophic levels and
ultimately promoting the reef ecosystem's resilience surrounding Kaliage Island.
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Fig. 4. Distribution of reef fish abundance based on trophic levels on Kaliage Island.

3.4 Reef fish community structure

The assessment of the reef fish community structure is based on the ecological index, which
includes the diversity index (H'), evenness index (E), and dominance index (C). The results
of the ecological index analysis are presented in Table 3. The highest value of the diversity
index was at St. 3 (2.84), followed by St. 2 (2.59), St. 1 (2.47), and St. 4 (2.23). The highest
evenness index values were obtained at St. 4 (0.93), St. 3 (0.91), and St. 2 (0.88), and the
lowest at St. 1 (0.79). The highest dominance index values were observed at St. 1 and 4 (0.12)
and St. 2 (0.10), and the lowest at St. 3 (0.07).

Table 3. Diversity, Evenness, and Dominance Index Values on Kaliage Island.

Stations H' E C
1 2.47 0.79 0.12
2 2.59 0.88 0.10
3 2.84 0.91 0.07
4 2.23 0.93 0.12

St. 1 had a Shannon Diversity Index (H') of 2.47, indicating a moderate level of diversity.
An evenness value (E) of 0.79 indicates a relatively even distribution of species, while a
dominance index (C) of 0.12 does not imply significant dominance of a single species. St. 2
had a slightly higher diversity with an H' of 2.59 and a higher evenness value (E) of 0.88,
indicating a balanced ecosystem. A lower dominance index (C) of 0.10 further supports this
and indicates reduced dominance of individual species. Conversely, St. 3 had the highest
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diversity (H' = 2.84) and high evenness (E = 0.91), indicating a very diverse and balanced
ecosystem with a very low species dominance (C = 0.07). St. 4 showed the lowest diversity
(H' = 2.23) but the highest evenness (E = 0.93), suggesting that although fewer species exist,
individuals are evenly distributed. Dominance (C) corresponds to St. 1 at 0.12 and indicates
a moderate level where no single species is overly dominant. St. 1 and 2 had moderate levels
of diversity and low dominance, indicating a healthy ecosystem. These indices are critical for
ecologists to assess ecosystem health and make informed conservation and management
decisions.

4 Discussion

Table 2 indicates that St. 1 has the highest count of individual fish. According to Madduppa's
study [26], several areas in the Seribu Archipelago still maintain good coral reef conditions.
Several factors influence the difference in the number of individual reef fish at each station,
namely the condition of coral reefs, food sources, timing of data collection, and water
conditions [2]. The family Pomacentridae was found most frequently at the four stations
because it has a high diversity of individuals and species. The family Pomacentridae
generally has omnivorous eating habits; some are herbivores or plankton eaters, while others
eat small invertebrates on coral reefs [27]. The family Pomacentridae dominates the reef
fishes on Kaliage Island with a proportion of 55.02% (1715 individuals). The family
Pomacentridae tends to be territorial and has limited mobility [28]. The most abundant
species on Kaliage Island, Pomacentrus alexanderae (331 individuals), was found at each
station. The results are the same as Prabowo et al. [29], showing that the most common fish
in the Seribu archipelago is P. alexanderae (278 ind/100 m?).

Fig. 3 shows the distribution of reef fish based on their ecological roles. Three categories
can be used to classify the environmental aspects of reef fish: target, indicator, and major
fish. Target fish are those that are specifically targeted by fishermen or have a high economic
value. Indicator fish have a close relationship with coral reefs; therefore, their presence can
indicate the health of a coral reef ecosystem. The discovered target fish category came from
five families: Caesionidae, Lutjanidae, Scaridae, Serranidae, and Siganidae. Fishing
activities typically result in fluctuations in target fish populations, coral reef substrate life
forms, and currents [30]. Eight species of target fish were identified in this study: Caesio
teres, Caesion spruce, Cephalopolis boenak, Lutjanus lutjanus, Scarus niger, Scarus tricolor,
Scarus rivulatus and Siganus virgarus. Reef fish, classified as indicator fish, belong to the
family Chaetodontidae. These coral fishes are considered indicator species because they are
genuine inhabitants of coral reefs [27]. In this study, only two species classified as indicator
fish were found: Chaetodon octofasciatus (82 individuals) and Chelmon rostratus (3
individuals). C. octofasciatus was found at every station, whereas C. rostratus was found
only at St. 1. This is consistent with the previous research [17, 31] that proposed C.
octofasciatus, commonly known as striper, is a more common species in the Chaetodontidae
family than other species. Major fish play a general role in the food chain and are primarily
used as ornamental fish [28]. The major fish species belonged to several families, including
Apogonidae (6.74%), Blenniidae (0.83%), Centriscidae (2.31%), Fistulariidae (0.03%),
Holocentridae (0.32%), Labridae (16.75%), Nemipteridae (2.89%), Pomacanthidae (0.67%),
Pomacentridae (55.02%), and Pterelotridae (0.52%).

Fig. 4 shows the distribution of reef fish based on their trophic levels. In terms of trophic
level, the fish population on Kaliage Island consists mainly of omnivores (45.01% - 1,403
individuals), planktivores (23.10% - 720 individuals), carnivores (19.19% - 598 individuals)
and herbivores (9.46% — 295 individuals). The least common were coral-eating fish (coral
eaters) (3.24%—101 individuals). Among the omnivorous fish species identified on Kaliage
Island, there are four species from the family Labridae: Halichoeres melanurus (2

10



BIO Web of Conferences 106, 02014 (2024) https://doi.org/10.1051/biocont/202410602014
ICMS 2023

individvuals), Halichoeres trimaculatus (80 individuals), Pteragogus cuttattus (10
individuals) and Thalasoma Ilunare (103 individuals) than 15 species from the family
Pomacentridae. The total number of omnivorous fish from the family Pomacentridac was
1,208, with the highest numbers recorded for Pomacentrus alexanderae (331 individuals)
and Amblyglyphidodon curacao (305 individuals). The planktivorous fishes on Kaliage
Island belong to four families: Apogonidae (four species), Blenniidae (one species),
Caesionidae (two species), and Pomacentridae (two species). The most common reef fish
species among the planktivores included Neopomacentrus anabatoides, with 234 individuals
from the family Pomacentridae; Apogon parvulus, with 120 individuals from the family
Apogonidae; C. teres, with 105 individuals; and Caesio cuning with 94 individuals from the
family Caesionidae. The carnivorous fishes identified on Kaliage Island belonged to eight
families: Labridae (six species), Nemipteridae (two species), Centriscidae, Fistulariidae,
Holocentridae, Lutjanidae, Pomacentridae, and Serranidae, each with one species. Among
them, the three most abundant carnivorous fish species were Halichoeres richmondi (173
individuals) from the family Labridae, C. boenak (95 individuals) from the family Serranidae,
and Neopomacentrus cyanomous (80 individuals) from the family Pomacentridae.
Herbivorous fishes on Kaliage Island belong to four families: Scaridae (3 species),
Pomacentridae (2 species), Siganidae, and Pomacanthidae, each with one species. Among
them, the three most common species of herbivorous fish are Disschistodus prosopotaenia
(128 individuals) from the Family Pomacentridae, S. virgatus (60 individuals) from the
family Siganidae, and S. rivulatus (56 individuals) from the family Scaridae. The family
Chaetodontidae (2.73%) was the dominant coral-feeding species. Only two species from the
family Chaetodontidae were identified as coral eaters, namely, C. octofasciatus (60
individuals) and C. rostratus (3 individuals). Reef fish, categorized as coral eaters, typically
feed on coral organisms [3]. Therefore, coral reef fishes from the family Chaetodontidae
could be bioindicators of coral reef health because of their close association with coral reefs.

Table 3 lists the ecological index values recorded at each observation station. Although
the diversity, evenness, and dominance index values varied from station to station, no
significant differences were observed. According to Ulfah et al. [32] favorable water
conditions are characterized by high diversity and evenness index values coupled with low
dominance values. The diversity index (H') values at all four stations range from 2.23 and
2.84, indicating moderate diversity. This suggests that the reef fish community structure on
Kaliage Island tends to be stable and that the environmental conditions are relatively constant.
Furthermore, this diversity index value is not significantly different from that reported by
Madduppa et al. [26] near the island of Kaliage. The evenness index (E) values range between
0.79 and 0.93, with no significant differences observed between stations, and the values were
close to 1. This indicates a high level of evenness in the reef fish population on the Kaliage
Island. The dominance index values range between 0.07 and 0.12, indicating low dominance
across the four stations. This suggests that no single species predominates in the waters
surrounding the Kaliage Island. Overall, the diversity, evenness, and dominance index values
at the four stations indicated that the waters of Kaliage Island were in reasonably good
condition.

5 Conclusion

The Pomacentridae family accounts for 55.02 percent of the reef fish population on Kaliage
Island. Amblyglyphidodon curacao and Pomacentrus alexanderae were the two most
common omnivorous species. Dishistodus prosopotaenia is the dominant species among
herbivorous reef fishes, and Neopomacentrus anabatoides is the most widespread
planktivore. While Chaetodon octofasciatus is a coral-eating species in the family
Chaetodontidae, Halichoeres richmondi is the most common carnivorous fish in the family
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Labridae. Major fish species account for 85.98 percent of the population on Kaliage Island;
This is followed in percentage terms by target fish (11.29 percent) and indicator fish (2.73
percent). The top three species in this category were Chaetodon octofasciatus, Caesio teres
and Pomacentrus alexanderae. The study's results at the four stations on Kaliage Island
showed moderate levels of diversity, indicating a stable community structure of reef fish
living in a reliable habitat. The evenness index values showed a balanced distribution by
showing that the reef fish population was evenly distributed among different species. A low
value for the dominance index emphasizes the balanced structure of the ecosystem by
indicating the lowest level of species dominance. These signs indicated that the waters
surrounding Kaliage Island were in good condition.

The authors thank Biorock Indonesia and Seribu Islands National Park for supporting this
study.
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