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Abstract. Tony F, Soemarno, Wiadnya DGR, Hakim L. 2020. Diversity of reef fish in Halang Melingkau Island, South Kalimantan,
Indonesia. Biodiversitas 21: 4804-4812. Reef fish is one benchmark to determine a coral reef ecosystem's biodiversity. Reef fish
communities are important in coral reef ecosystems because of their trophic relationships with other biotic components. The aim of this
study was to determine the biodiversity of reef fish on Halang Melingkau Island, Kotabaru District, South Kalimantan, Indonesia. This
research was conducted in March-August 2019. Coral reef fish data were collected using an underwater visual census method. Transects
were applied as close as possible to the substrate using a 50 m roll-up measuring tape. Three transects were applied at each station. A
total of 98 reef fish species from 19 families were recorded in this study. The fish community in Halang Melingkau island belongs to the
family of Pomacentridae, Labridae, Chaetodontidae, Scaridae, Haemulidae, Lutjanidae, Scolopsidae, Serranidae, Caesionidae,
Holocentridae, Siganidae, Pomacanthidae, Apogonidae, Pempheridae, Scorpaenidae, Tetraodontidae, Blenniidae, Platacidae, and
Zanclidae. The highest abundance of reef fish was 1.88 ind/m?, and the lowest was 0.14 ind/m?2. The dominance index (C) ranged from
0.03 to 0.13, the homogeneity index (E") ranged from 0.72 and 0.94, and the diversity index (H') ranged from 2.17 to 3.53. Water quality
data measurements of temperature, brightness, current speed, pH, and DO (Dissolved Oxygen) were within the tolerance limits of water

quality standards based on the Minister of Environment Decree No. 51 of 2004, Republic of Indonesia.
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INTRODUCTION

Reef fish is one of the benchmarks for assessing the
level of biodiversity of a coral reef ecosystem. The coral
reef is a habitat for reef fish with high biodiversity (Allen
2008). Reef fish communities will grow and develop in
habitat, with food and shelter (Nikijuluw 2018). Healthy
coral reef ecosystems store the biodiversity value of reef
fish. Fish comprise one of the biotic components in the
coral reef ecosystem and fill very specific micro-habitats of
the coral reefs (Messmer et al. 2011; Coker et al. 2013;
Komyakova et al. 2018). Several studies have mentioned
that sparkling fish communities are important in coral reef
ecosystems due to their trophic relationships with other
biotic components (Maduppa et al. 2012; Duffy et al. 2016).
Live reef fish provide food and other coastal communities
(Hoegh-Guldberg 2010; Khasanah et al. 2019).

Damage to coral reefs affects the condition of fish that
make the coral reef ecosystem their home (Harvey et al.
2018). Reef fish live and find food in the coral reefs
(sedentary), so if coral reefs are damaged, the reef fish will
lose their habitat (Cole et al. 2008; Fenner 2012). In 2003,
it was estimated that only 7% of Indonesia's coral reefs
were in good condition (Fadli 2009). More than 27% were

in fair condition, and more than 36% were reported in bad
condition. Both natural and anthropogenic factors are
involved in the degradation of coral reef ecosystems in
Indonesia (Baum et al. 2015). According to Munasik and
Siringoringo (2011), the coral community in the South
Kalimantan Province of Indonesia was unstable and
depressed because it was influenced by land runoff
originating from the Barito River.

The distribution, diversity, and growth of coral reefs
affect reef fish diversity. Therefore, to maintain reef fish
diversity in coral reef ecosystems, environmental factors
such as light intensity, exposure level, water temperature,
currents, water turbidity, and salinity need to be
considered. Suspended solids are a physical-chemical
factor that affects coral life. The light factor and the level
of exposure are the main drivers affecting the growth of
coral reefs. Temperature also has a significant global role
(Saptarini et al. 2017).

A previous study on reef fish diversity in Kalimantan,
Indonesia, namely in the waters of Maratua Island, East
Kalimantan, recorded the number of individuals 690
species of reef fish/250 m? (Madduppa et al. 2012); in
Bontang waters, East Kalimantan recorded 1162 reef fish
(Eryati et al. 2015); in Mahakam waters, East Kalimantan,
there are 608 marine fish species, which are dominated by
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Arius sp. and Nibea sp. (Suyatna et al. 2017); and in Berau
waters, East Kalimantan which recorded 875 species with
reef fish diversity index 316 (Nikijuluw 2018). Until now,
no one has reported the diversity of reef fish species from
the waters of Kotabaru, South Kalimantan, especially in
Halang Melingkau Island.

Kotabaru District is one of 11 regencies in South
Kalimantan Province, Indonesia. Geographically, Kotabaru
is located from 3°10" to 4°20' S and from 115°25' to
116°20' E. This area is 9,422.46 km?, comprising 25.21%
of the area of South Kalimantan Province. Kotabaru
District consists mainly of one large island and 140 small
islands (McElroy 2006). Halang Melingkau Island is one of
the islands to be included in a marine nature park based on
Kotabaru Regional Regulation No. 11 of 2012 concerning
Spatial Planning for Kotabaru District in 2012-2032. This
regulation is in accordance with provisions regarding the
marine nature park in the South Kalimantan Province
Regional Regulation, Republic of Indonesia No. 9 of 2015
concerning the Regional Spatial Planning of South
Kalimantan Province in 2015-2035.

The management of coral reef ecosystems in South
Kalimantan should be sustainable. Therefore, management
and development patterns are needed to preserve, conserve,
and study more deeply the condition of reef fish so that
species and their numbers can be known in these waters.
This knowledge is necessary for proper management and to
reduce the negative impact of utilization in the future. This
study aimed to determine the reef fish biodiversity on
Halang Melingkau Island, Kotabaru District, South
Kalimantan Province, Indonesia.

MATERIALS AND METHODS

Study area

The subject of this research was coral reef fish found on
Halang Melingkau Island, Kotabaru District, South
Kalimantan Province, Indonesia. The research site
comprised six stations with 18 observation points that were

Table 1. Coordinates of the observation points
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considered representative of the conditions of reef fish in
the waters of the island. A brief description of a point of
observation can be seen in Figure 1. The coordinates of the
observation points are presented in Table 1.

Data collection method

Coral reef fish data were collected using an underwater
visual census (UVC) method (English et al. 1994; Prato et
al. 2017). Transects were laid as close as possible to the
substrate using a 50 m roll-up measuring tape. From the
selected starting point, each transect was laid parallel to the
coastline. Three transects were laid at each station.
Observations were made in a 5 m wide belt transect
centered on the transect tape, giving a total observation
area of 750 m? at each station. The substrate composition
was recorded using the line intercept transect (LIT) method
based on that of English et al. (1997). The advantage of the
LIT method is the accuracy of the data. The data obtained
are of better quality and greater quantity. The LIT method
can also more thoroughly present community structures, such
as the percentage of live or dead coral cover, colony size,
and species diversity. In addition, the LIT method can provide
high-quality data on the structure of the biota community
that is symbiotic with coral reefs (Lam et al. 2006).

Observations were made using a 50 m transect by
installing the transect parallel to and following the
coastline. The observers waited at the start point for about
five minutes after the transect line was laid. This time was
used to gain a general picture of the reef fish present at the
observation site, while allowing time for the fish to return
to normal behavior after the disturbance caused by laying
the transect. Fish species seen within a distance of 2.5 m to
the left and right of the transect line were then recorded on
a slate. Observations were made using the underwater
visual census (UVC) method. Observations of the special
characteristics of the fish bodies (mouth shape, body shape,
fins, color) were recorded directly by one observer drawing
on waterproof paper and documented by other observers
using a camera (in the form of photos or videos).

Stations Coordinates Depth (m) Way of observation

1 11 116° 36'49.567" E 3°39'26.781" S 1-2 Snorkeling
1.2 116° 36'49.000" E 3°39'27.382" S 1-2 Snorkeling
1.3 116° 36'48.133" E 3°39'28.065" S 6-8 Diving

2 2.1 116° 36'51.714" E 3°39'16.754" S 1-2 Snorkeling
2.2 116° 36'50.996" E 3°39'16.418" S 1-3 Snorkeling
2.3 116° 36'50.118" E 3°39'16.158" S 7-9 Diving

3 31 116° 36'59.167" E 3°39'15.242" S 1-2 Snorkeling
3.2 116° 36'59.628" E 3°39'14.814" S 2-3 Snorkeling
33 116° 37'0.600" E 3°39'14.077" S 7-8 Diving

4 4.1 116° 37'1.533"E 3°39'20.139" S 1-2 Snorkeling
4.2 116° 37'2.222"E 3°39'20.555" S 1-3 Snorkeling
4.3 116° 37'3.070"E 3°39'21.888" S 6-7 Diving

5 5.1 116° 36'54.392" E 3°39'29.445" S 1-2 Snorkeling
5.2 116° 36'54.354" E 3°39'29.981" S 2-3 Snorkling
5.3 116° 36'54.657" E 3°39'31.608" S 6-8 Diving

6 6.1 116° 37'3.784"E 3°39'22.178" S 10-11 Diving
6.2 116° 37'0.905" E 3°39'27.436" S 8-10 Diving
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Figure 1. Satellite image of Halang Melingkau Island, Kotabaru District, South Kalimantan Province (A), and map (B) showing the reef fish

biodiversity survey stations.
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The transect was also recorded using an underwater
camera that had been set to video mode. Fish abundance
was calculated using a monitoring distance covering 2.5 m
to the left and right of the transect for fish less than 35 cm
and covering a distance of 5 m to the left and right for fish
measuring > 35 cm (English et al. 1997). Coral reef fish
species that could not be directly identified by the
observers were briefly described on the slate and/or
photographed. These fish were then identified using the
identification key in Kuiter (1992). Fish and coral data
were collected sequentially. After the fish data collection
was complete, there was a pause for a few minutes
followed by the collection of coral data (Levinton 2013).
As supporting data, physical and chemical environmental
parameters were measured: current speed (m/s by a current
meter), brightness (m by a Sechi disk), temperature (°C by
a thermometer), pH (pH meter), salinity (%o by a
refractometer) and dissolved oxygen (mg/L by a DO meter)
at each reef fish observation station.

Data analysis

The data were tabulated and analyzed in MS Excel
2010. Ecological indices, including abundance, dominance
index (C), homogeneity index (E’), and Shannon Wiener
diversity index (H’) were calculated and analyzed
descriptively using figures and tables.

Coral reef fish abundance
Abundance of coral reef fishes was calculated using the
equation below (English et al. 1994):

ni
N: —_
A

Where:

N is fish abundancy (ind/m)

ni is individual number No-I; and
A is area width (m?)

Dominance Index (C’)
Dominance index of coral reef fish is calculated using
the equation below:

5

i=1

Where:

C is dominance index

Pi is individual number proportion on coral reef fish
s is species number of coral reef fish

The dominance index value ranged from 1 to 0 which
meant that if the value approached 1 then there was a
tendency for one individual to dominate another. As for the
large percentage of live coral cover, dead coral, and other
types of lifeform calculated using the formula by English et
al. 1997 as follow:
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a
C= " % 100%
Where:

C is lifeform i coverage percentage
a is lifeform i transect length
A is transect total length

Homogeneity Index (E)
The index of reef fish homogeneity was calculated
using the equation below:

HJ

Hmax

Where:
E is Homogeneity index
Hmax is Species balance in maximum balance =In s

Index values ranged from 0-1 with criteria (Brower and
Zar 1977):

E < 0.4 : homogeneity is low, community is pressured.

0.4 < E < 0.6 : homogeneity is moderate, community is
unstable.

E > 0.6 : homogeneity is high, community is stable

Shannon Wiener Diversity Index (H)
The Shannon Wiener diversity index was calculated by
criteria according to Brower and Zar (1977):

5

H = Zpiln pi

i=1

Where:

H’ is the Shannon Wiener diversity index.

S is the number of coral reef fish species.

pi is the proportion of the it coral reef fish species.

H><2.30 - diversity is low, environment pressure is
very strong

2.30 <H’ < 3.30 : diversity is moderate, environment
pressure is moderate

H’> 3.30 : diversity is high, ecosystem in balance

RESULTS AND DISCUSSION

Coral reef fish abundance

There are nineteen families of coral reef fishes at the
research location during the observation on Halang
Melingkau Island (Table 2).

According to Dartnall and Jones (1986), reef fish are
classified into three main groups based on management
objectives: (i) target fish (also known as economic fish),
which are the main target of fishermen's catch as a source
of consumption, and economy; (ii) indicator fish, which
indicate the coral condition; and (iii) the major fish group
with fish between 5 and 25 cm whose specific role is
unknown apart from the food chain cycle. A total of 19
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families of coral reef fish were observed at the research
location on Halang Melingkau Island that comprised 18
observation points in six stations with three transects whose
lengths were 50 m each (Table 2). Within the 19 families of
fish, 98 reef fish species were observed with a total of 4300
individuals. The family with the greatest abundance and the
most species was the Pomacentridae, Labridae,
Chaetodontidae, and Scaridae. The Pomacentridae and
Labridae families are part of the major fish group that
always dominates in the Halang Melingkau island waters.
In addition, this Pomacentridae and Labridae families live
on coral reefs throughout their life (English et al. 1997).

The Chaetodontidae family is a true coral reef fish. Its
distribution is limited to coral reef ecosystems because of
its dependence on coral reefs as its food source (Nugraha et
al. 2020), although not all Chaetodontidae fish consume
coral polyps as to their primary food. The existence and
abundance of the Chaetodontidae family in waters can
provide an overview of local coral reefs' conditions.

The results of this study indicated that the
Pomacentridae family occupied the top rank of 34 species,
the most common of which was Pomacentrus auriventris.
A total of 196 species of P. auriventris were seen at each
station. The genus Pomacentrus was also reported at the
Royal Thai Naval Base, Sattahip, Chonburi Province,
Thailand (Songploy et al. 2017). The Pomacentridae family
was widely distributed in the Indo-Pacific region
(Satapoomin 2000). The Pomacentridae and Labridae
families were also reported to dominate the Redang Islands'
marine fish fauna, Malaysia (Du et al. 2019).

Table 2. Abundance of coral fish observed by group and family

Family names Species Individual
number number
Major group
Pomacentridae 34 1788
Apogonidae 1 62
Pempheridae 1 305
Scaridae 8 137
Scorpaenidae 1 1
Tetraodontidae 1 2
Labridae 10 356
Blenniidae 1 100
Holocentridae 3 21
Platacidae 1 15
Zanclidae 1 34
Target group
Caesionidae 4 671
Haemulidae 5 79
Lutjanidae 5 179
Serranidae 4 73
Scolopsidae 5 162
Siganidae 2 56
Indicator group
Chaetodontidae 9 233
Pomacanthidae 2 26
Total (all Stations) 98 4300
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Manthacitra et al. (1991) reported that the species
Chaetodon octofasciatus dominated the Chaetodontidae
family in the Gulf of Thailand. Lim and Chou (1991)
reported similar findings on Ghost Island and Raffles
Light, Singapore, and Adrim (2011) found that C.
octofasciatus was the dominant species on Bawean Island,
Indonesia. In this study, C. octofasciatus is also the
dominant species in the family Chaetodontidae, with 105
individuals and it was present in all stations except Station
3. The highest number species found in this study was
Caesio cuning (family Caesionidae) with 493 individuals.
The diversity of fish types and numbers of individuals are
shown in Table 3.

Based on the abundance data per station, it was known
that Station 6 had the greatest abundance of fish (1.88
individuals (Ind/m?), while the lowest abundance was
found at station 2 (0.14 Ind/m?) (Table 3 and Figure 2). The
abundances at stations 1, 3, and 5 were 1.09 Ind/m?, 1.16
Ind/m?, and 0.97 Ind/m?, respectively. The abundance of
coral reef fishes at each station during observation on
Halang Melingkau Island is shown in Figure 2. One of the
factors causing the high abundance of coral reef fish at
Station 6 is that the condition of coral reef cover at this
station is better than those at other stations. This is
consistent with the statement of Karnan (2000) that
although reef fish are generally territorial in a coral
ecosystem, their presence in waters is influenced by habitat
and environmental conditions. Suitable ecological
conditions will trigger the arrival of reef fish to inhabit a
habitat. In contrast, reef fish cannot tolerate environmental
changes that will cause migration to a more suitable place.

Dominance Index (C’), Homogeneity Index (E”), and
Diversity Index (H)

The dominance index (C), homogeneity index (E"), and
diversity index (H") of coral reef fish observed in this study
can be seen in Figure 3 and Table 4. Based on these values,
no fish predominated in the study area. There were high
levels of homogeneity and stable communities at all
observation stations, but diversity varied from high to low.

Station

»

(=
e
i
=1

1.5 20
Abundance of Coral Reef Fish (Ind/m?)

Figure 2. Abundance of coral reef fish at each station (Ind/m?)
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Table 3. Fish diversity and abundance by station.

Total _
Family, species 4 N ®m < 1 © g
FEFE E E E F
v n um (7] (7] (7]
Major group
Pomacentridae
Abudefduf bengalensis 53 73 126
Abudefduf sexfasciatus 50 25 10 70 155
Acanthochromis polyacanthus 34 34
Amblyglyphidodon aureus 12 11 18 41
Amblyglyphidodon batunai 4 40 4 48
Amblyglyphidodon curacao 14 25 24 50 113
Amblyglyphidodon leucogaster 35 22 25 82
Amphiprion ocellaris 3 2 5 7 17
Amphiprion clarkii 3 3
Amphiprion sebae 5 5
Chromis analis 6 40 6 52
Chromis dimidiata 14 14 20 30 15 93
Chromis flavipectoralis 26 12 38
Chromis ternatensis 12 23 50 85
Chromis xanthura 2 2
Chrysiptera hemicyanea 32 32
Chrysiptera parasema 27 11 27 65
Chrysiptera springeri 17 17 34
Dischistodus prosopotaenia 11 12 23
Dischistodus pseudochrysopoecilus 28 28
Neopomacentrus cyanomos 7 5 12
Neopomacentrus violascens 9 9
Plectroglyphidodon lacrymatus 11 25 36
Pomacentrus alexanderae 30 30
Pomacentrus auriventris 52 7 60 17 30 30 196
Pomacentrus brachialis 13 68 13 9%
Pomacentrus burroughi 35 35
Pomacentrus coelestis 13 8 8 29
Pomacentrus littoralis 11 24 26 61
Pomacentrus moluccensis 30 20 30 80
Pomacentrus taeniometopon 34 34
Pomacentrus reidi 34 34
Premnas biaculeatus 2 2
Pristotis obtusirostis 60 60
Apogonidae
Apogon compressus 25 12 25 62
Pempheridae
Pempheris vanicolensis 15 23 17 250 305
Scaridae
Chlorurus capistratoides 1 1
Chlorurus sordidus 8 8
Hipposcarus longiceps 3 3
Scarus bleekeri 10 15 11 36
Scarus fuscocaudalis 15 15
Scarus ghobban 6 18 7 31
Scarus prasiognathos 7 7
Scarus quoyi 17 19 36
Scorpaenidae
Pterois antennata 1 1
Tetraodontidae
Canthigaster papua 2 2
Labridae
Anampses caeruleopunctatus 8 8
Bodianus bimaculatus 12 20 9 41
Cheilinus fasciatus 10 10
Halichoeres hortulanus 20 5 25
Halichoeres leucoxantus 18 18
Halichoeres nortulanus 17 17
Halichoeres schwartzii 18 18
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Halichoeres xanti 20 20
Labroides dimidiatus 48 30 12 13 81 184
Thalassoma lunare 15 15
Blenniidae
Aspidontus taeniatus 27 28 12 33 100
Holocentridae
Myripristis hexagona 5 5
Sargocentron cornutum 8 8
Sargocentron rubrum 8 8
Platacidae
Platax boersli 15 15
Zanclidae
Zanclus cornutus 15 10 9 34
Target group
Caesionidae
Caesio cuning 80 15 398 493
Caesio lunaris 20 20
Caesio teres 13 22 23 58
Pterocaesio lativittata 100 100
Haemulidae
Diagramma pictum 5 5
Diagramma melanacrum 13 13
Plectorhinchus
chrysotaenia 3 4 15 22
Plectropomus flavomaculatus 8 8
Plectropomus maculatus 7 24 31
Lutjanidae
Lutjanus carponotatus 30 30
Lutjanus decussatus 20 25 45
Lutjanus fulviflamma 45 45
Lutjanus rufolineatus 1 1
Lutjanus vitta 50 8 58
Serranidae
Cephalopholis formosa 3 3
Diploprion bifasciatum 20 20
Epinephelus merra 1 1
Pseudochromis ransonneti 12 14 23 49
Scolopsidae
Scolopsis bilineata 16 16
Scolopsis bilineatus 15 17 15 47
Scolopsis lineata 18 35 21 74
Scolopsis temporalis 24 24
Scolopsis vosmeri 1 1
Siganidae
Siganus guttatus 3 16 19
Siganus vulpinus 12 14 11 37
Indicator group
Chaetodontidae
Chaetodon lunulatus 8 3 1
Chaetodon modestus 7 7
Chaetodon melannotus 17 17
Chaetodon octofasciatus 25 12 13 18 37 105
Chaetodon trifascialis 5 3 8
Chaetodon vagabundus 10 10
Chelmon rostratus 6 7 5 18
Coradion chrysozonus 10 9 15 19 53
Coradion altivelus 4 4
Pomacanthidae
Chaetodontoplus mesoleucus 2 2
Pomacentrus annularis 14 10 24
Fish per station 820105864 378 725 1408 4300
Species per station 42 10 34 23 33 52 194

Total number of species
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Figure 3. Dominance index value (C), homogeneity index
(E’),and diversity index (H')

Water quality

The habitat conditions of a coral reef ecosystem will
have an influence on the biota that lives in it (Chong-Seng
et al. 2012). The waters on Halang Melingkau Island in
Kotabaru District, South Kalimantan Province had sandy
bottoms and coral reefs that were mostly live corals. The
water quality based on data obtained from the side
locations at each station during observations on Halang
Melingkau Island can be seen in Table 5.

Water temperature is one of the most important factors
for the life of organisms in the ocean because the temperature

BIODIVERSITAS 21 (10): 4804-4812, October 2020

can affect the metabolic activities and proliferation of these
organisms (Yao and Somero 2014). The temperature range
quality standard for seawater biota according to the
Minister of Environment Decree No. 51 of 2004, Republic
of Indonesia, is 28 to 30°C. The water temperatures
observed during this study ranged from 29.94 to 30.83°C,
which met the requirements for the survival of coral reef
fish or was in the range of the quality standard threshold
for seawater biota. According to Al-Malik (2016), the
temperature is the environmental factor that has the most
significant influence on the growth of marine organisms
such as corals. Suharsono (1998) stated that the
temperature range that corals can tolerate is 26°C to 34°C.
The observed temperature conditions supported coral
growth and indicated that the coral reef ecosystems at the
observation locations were in good and stable conditions,
supporting a high abundance of reef fish in the waters
around Halang Melingkau Island.

Brightness is an essential factor for reef fish habitats. It
is related to the zooxanthellae's photosynthetic process and
the association with corals in terms of providing food.
Water absorbs light very strongly. As a result, light
entering water can penetrate only to a certain depth before
being completely absorbed. Most of the volume of water in
the ocean is in a state without light (Osinga et al. 2008).
The absorption of light by water varies greatly depending
on the wavelength, with certain wavelengths of light
penetrating water more deeply than others (Cooper et al.
2009; Hoey et al. 2016). Table 5 shows that the light at all
stations could reach the bottom of the water (100%) except
at station 6, where it reached only a depth of 6.16 m out of
a total depth of 8 m (77%). However, station 6 had the
greatest abundance of reef fish compared to other stations.
This was presumably because the water quality at station 6
exceeded the specified quality standard, ranging from a
depth of 5 m.

Table 4. Values and criteria of dominance index (C), homogeneity index (E ) and Shannon Wiener diversity index (H') of reef fish

Dominance Index

Homogeneity Index

Station

Shannon Wiener Diversity Index

C' Category E' Category H Category
1 0.03 None 0.94 High, stable 3.53 High
2 0.13 None 0.94 High, stable 2.17 Low
3 0.04 None 0.94 High, stable 3.30 High
4 0.07 None 0.92 High, stable 2.89 Moderate
5 0.05 None 0.94 High, stable 3.29 Moderate
6 0.13 None 0.72 High, stable 2.83 Moderate

Table 5. Seawater quality parameters around Halang Melingkau Island by survey station

Physical Parameters

Chemical Parameters

Station Coordinate Temp. Brightness Current  Salinities H DO
(°C) (m) (m/s) (%o) P (mg/L)

1 3°39'26.781" S; 116° 36'49.567" E 29.94 0 (100%) 0.21 31.56 7.8 9.20

2 3°39'16.754" S; 116° 36'51.714" E 30.30 0 (100%) 0.18 31.84 8.0 9.04

3 3°39'15.242" S; 116° 36'59.167" E 30.52 0 (100%) 0.14 32.04 7.9 9.22

4 3°39'20.139" S; 116° 37'1.533" E 30.54 0 (100%) 0.04 31.48 7.4 9.88

5 3°39'29.445" S; 116° 36'54.392" E 30.46 0 (100%) 0.19 31.78 7.4 9.00

6 30.83 .16 (77%) 0.08 32.03 75 9.45

3°39'22.178"S; 116° 37'3.784" E
Minister of Environment Decree 28-30 °C >5 33-34 7-8.5 >5

No. 51 of 2004, the Republic of Indonesia
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Water currents play a role in the process of growing a
food supply in the form of plankton and oxygen (Sekerci
and Petrovskii 2015; Basu and Mackey 2018). The currents
carry oxygen, zooplankton, and nutrients needed for coral
growth as the primary habitat for reef fish (Hamner et al.
2007). The water current velocities at the study site ranged
from 0.04 to 0.21 m/s (Table 3). These current velocities
were greater than those in the coastal waters of Angsana
Subdistrict, Tanah Bumbu, South Kalimantan Province
(0.01-0.05 m/s with an average of 0.03 m/s) (Iskandar and
Tony 2013). The highest measured current velocity was at
station 1 and the lowest was at station 6, but station 6 had
the greatest abundance of fish. These results indicated that
water current was not the main factor affecting the
abundance of reef fish in these waters.

According to Kiltz (2015) and Lehtonen et al. (2016),
salinity has an important role a close bond with the life of
aquatic organisms including fish. Corals and their
associated biota, including reef fish, have a limited ability
to tolerate changes in salinity within the range of 25 to 40%
(Smyth and Elliott 2016). Physiologically, salinity is
closely related to the adjustment of pressure for the
survival of reef fish and is optimal in the range of 30 to
36%. The water salinity in this study ranged from 31.48 to
32.04%, which was below the optimum standard (33 to
34%) stipulated in the Minister of Environment Decree No.
51 of 2004, Republic of Indonesia. According to Nugraha
et al. (2020), the water condition will influence the
abundance of reef fish in the waters.

According to the Minister of Environment Decree No.
51 of 2004, Republic of Indonesia, the best acidity (pH) of
seawater for marine biota, including reef fish, is between
7.0 and 8.5. Generally, the pH of seawater does not vary
much because the carbon dioxide system in the water has a
strong buffering capacity (Feely et al. 2009; Putri et al.
2015). In this study, the pH of the water was in the range of
7.410 8.0.

The high value of dissolved oxygen in each ecosystem
could be caused by the diffusion of oxygen from free air.
Based on the Minister of Environment Decree No. 51 of
2004, the Republic of Indonesia concerning quality
standards for marine biota, dissolved oxygen (DO) levels
of greater than 5 mg/L are optimal for aquatic biota growth.
Waters with low DO levels would inhibit growth and could
cause the death of the biota. According to Faturohman et al.
(2016), water with a DO value of less than 3 mg/L will
cause the death of aquatic organisms. The DO in the water
in this study was 9.00-9.88 mg/L, which was quite
sufficient. This result was in line with the observation of
DO in the waters of the southern part of Pulau Laut Village
of Tamiang Bay, Pulau Laut Tanjung Selayar Subdistrict,
Kotabaru District, South Kalimantan Province, which
ranged from 5.8 to 10.8 mg/L (Sahril 2017).

Based on the study results, it can be concluded that the
coral fish community in the waters of Halang Melingkau
Island was dominated by major fish family groups, namely
Pomacentridae and Labridae. The small number of
indicator fish may indicate that the reef fish habitat has
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been degraded. Therefore, the results of this study are
expected to be one of the considerations in management
and coastal decision-making on Halang Melingkau Island.
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