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Abstract. Segara Anakan is an estuarine ecosystem located on the southern coast of
Central Java Province which is very fertile with high biodiversity. However, the
current condition is thought to have experienced a decline in biodiversity caused by
sedimentation, overexploitation and water pollution problems so that it is feared
that it will disrupt the preservation of organisms including fish. The purpose of this
study was to determine the diversity of fish found in Segara Anakan Cilacap, and to
know the conservation status of each species of fish caught in Segara Anakan in
eastern Cilacap. This research was conducted using a survey method with cluster
random sampling technique at 6 stations (3 stations on the Sapuregel River and 3
stations on the Kembangkuning River) with 3 replications each during highest tide.
Fish collection is done by using a net and gillnet or gillnet that is installed during
low tide and carried out during high tide. The diversity of fish in the waters of
Segara Anakan is 36 species from 25 families. There are 16 species from 15
families in the Donan River and 34 species from 25 families in the Sapuregel River.
The diversity of fish in the Sapuregel River is higher than in the Donan River. The
status of fish in the eastern Segara Anakan waters management area is mostly in the
LR (Least Concern) or low risk status and 1 NT (Near Threatened) species or
threatened with extinction namely Sidat Fish (Anguilla bicolor)

Keywords: Segara Saplings, fish, conservation status, diversity

1. Introduction

Segara Anakan is a brackish water lagoon ecosystem with the largest mangrove forest in
Java located on the southern coast of Central Java Province, precisely in Cilacap Regency or in
the north of Nusakambangan Island at coordinates 07 © 34'29.42 "LS-07 © 47'32.39" LS and 108
® 46'30.12 "East — 109 © 03'21.02" East. Segara sapling ecosystems are very fertile ecosystems
with high biodiversity. The area of Segara Anakan reaches approximately 34,018 ha [1]. Segara
Anakan is an estuary that is a meeting between the Citanduy River, Cibeurem, Cikujang,
Cikonde, Kayu Mati, Ujung Alang, Dangkal, Kembang Kuning, Sapuregel, and Donan. The
Segara Anakan area is divided into 3 management areas, namely, the western part, the central
part and the eastern part. The western part is a waters area which includes Citanduy River,
Cibeureum River and Cikonde River. The eastern part covers the Donan River and the
Sapuregel River, and the middle part is the Kembangkuning River which connects the two
regions.

The Eastern Segara Anakan area is a shipping lane for industry and is used for other
activities [1]. Industrial activities include petroleum processing industry with oil refining
activities, crude oil loading and unloading in the area and oil processing, Cilacap Industrial
Zone (KIC), cement industry, and residential areas so that the potential for the entry of solid
material into the waters. Changes in water conditions can increase the chemical compounds so
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that it can trigger increased nutrient concentrations that will affect water quality and fish
production.

Estuary ecosystem is a river estuary that has the potential to accumulate sedimentation
originating from material carried by the river flow from upstream which can be in the form of
clay, mud and mixed with organic material [1]. There are 3 (three) main problems in Segara
Anakan which are possible to cause the threat of fish diversity in Segara Anakan, such as
sedimentation (water quality problems), decline in biological resources (illegal logging,
conversion, overexploitation) as well as population growth problems. If the problem is not
immediately addressed, the possibility of ecosystems and organisms in the ecosystem becomes
threatened. In 2000, fisheries production in the lagoon reached 488 tons consisting of 41%
shrimp, 39% fish, 13% crabs and 7% other biota [5]. The 2015 data was based on research by
Nurfiarini et al (2015) that the diversity of fish in puppies consisted of 45 families and 87
species dominated by the families of Ambassidae, Engraulidae, Leognathidaec, Mugilidae,
Atherinidae, and Bagridae. If it is not quickly overcome, this situation clearly disturbs the
balance of the communities that inhabit it, especially fish. What is likely to happen is the
reduction in fish populations inhabiting the area. Even though the Segara Anakan mangrove
area has contributed to coastal fishery production in a year of more than 62 billion rupiah
(Budiman 2007).

Menezes and Camaraschi (1999) stated that the presence and distribution of fish in rivers
is influenced by biotic and abiotic factors such as: temperature, pH, salinity, substrate type, feed
availability and reproductive strategy. Based on reports from the Citanduy Project Department
of Public Works, sediments carried by the three major rivers namely the Citanduy river are 5
million m? the Cimeneng river is 0.4 million m’, and the Cikonde river is 1.2 million m?
annually due to sedimentation that is constantly feared by the surface water of the Citanduy
river and other rivers that flow into Segara Anakan continue to increase and cause flooding
around the river area. In addition, siltation due to sedimentation will accelerate the destruction
of ecosystems in Segara Anakan. Also reported by Ardli & Wolff [2] that the lagoon area of

Segara Anakan currently was £ 600 ha. Under these conditions it is feared that it will
disrupt the sustainability of fish. Based on the description above, the objectives of the study
were to know the diversity of fish found in Segara Anakan Cilacap, and to know the
conservation status of each species of fish caught in Segara Anakan in eastern Cilacap. By
knowing the conservation status of each of these fish species, efforts can be made to protect,
conserve and utilize these fish resources to ensure their existence, availability and sustainability
for current and future generations.

2. Method

This research was conducted using a survey method with cluster random sampling
technique at 6 stations (3 stations on the Sapuregel River and 3 stations on the Kembangkuning
River) with 3 replications each during highest tide (Figure 1). Data of fish caught in the
Sapuregel River were based on research data published by Setyaningrum [11].
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Gambar 3.1 Researh location in Eastern Part of Segara Anakan, Cilacap

Fish collection was done by using a net and gillnet or gillnet. The mesh size used is based
on the mesh diameter of 1-2 ¢m, while the gill nets used are 0.5 - 4 inch in diameter with a net
length of 30 m and width of 18 m. Installation of nets is done at low tide and then removal of
nets is done at high tide. The fish caught are preserved using 4% formalin and labeled.
Furthermore, the handling of fish is carried out in the Aquatic Biology Laboratory, where
formalin is washed with running water, then 75% alcohol is replaced as a permanent
preservative. Furthermore, the fish were identified by referring to Kottelat et al. [9], Nelson
(2006), Marine Portal Identification and Fish Base.

The composition of fish species was analyzed qualitatively and used to differentiate fish
species based on identification. Relative abundance is used to see the density of fish species at
the study site. The relative abundance of species is obtained by counting the number of
individuals of each species of fish per total individual species caught. To find out the
conservation status of each organism, the diversity data of each organism is compared with the
conservation status in the Red List of International Union for Conservation of Nature (IUCN
Red List).

3. Result and Discussion

3.1 Fish Diversity in the Sapuregel River

The number and species of fish caught in the Sapuregel River were 1,446 individuals
representing 23 families and 34 species (Table 1). Sapuregel River is included in the mangrove
ecosystem so it is still classified as fertile waters for fish habitat.

Fish caught in the rainy season are more dominant than the dry season. This is because
during the rainy season the water level rises and a number of fish in the estihari habitat which is
eurihalin are brought into the river, especially during high tide conditions. Fishing is done by
installing a net at low tide then the net is lifted at high tide. So that the fish caught are affected
by tidal conditions. During high tide, the physical chemistry conditions of waters in rivers that
are estuary tend to be the same as mangrove waters due to tidal currents [10].
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Table 1. Fish Diversity in Sapuregel River [11].

Kemarau Penghujan
No  Familia No  Spesies
¥ ind KR ¥ ind KR
1 Gobidae 1 Pseudogobus javanicus - 0,00 207 16,83
2 Mugilidae 2 Valamugil seheli* 42 19,44 70 5,69
3 Cygnoglossidae 3 Cygnoglossus microlepis - 0,00 259 21.06
4 Tetraodontidae 4 Tetraodon kretamensis* 1 0,46 4 0,33
5 Lagocephalus sp - 0,00 1 0,08
5 Leiognathidae 6 Leiognathus oculus® 5 2,31 14 1,14
6 Carangidae 7 Caranx ignobilis - 0,00 29 2,36
8 Trachurus symmetricus - 0,00 4 0,33
9 Alectis indicus - 0,00 1 0,08
7 Ambassidae 10 Ambassis kopsit - 0,00 3 0,24
11 Parambassis sp - 0,00 1 0,08
8 Drepanidae 12 Drepane longimana - 0,00 6 0,49
9 Scianidae 13 Nibea sp* 4 1,85 6 0,49
10 Sillagnidae 14 Sillago sp* 1 0,46 1 0,08
11 Belanidae 15 Xenentodon canula - 0,00 1 0,08
12 Oxuderudae 16 Taenoides cirratus - 0,00 4 0,33
17 Sicyopterus sp - 0,00 8 0,65
13 Terapontidae 18 Terapon jarbua - 0,00 1 0,08
19 Terapon theraps - 0,00 1 0,08
20 Mesopristes cancellatus® 14 6,48 1 0,08
14 Engraulidae 21 Stolephorus indicus® 124 5741 524 42.60
15 Ophichthidae 22 Lamnostoma mindora - 0,00 1 0,08
23 Ophichthus aphostistos*® 1 0,46 57 4,63
24 Ophichthus frontalis 4 1,85 - 0,00
16 Placycephalidae 25 Platycephalus indicus - 0,00 4 0,33
17 Serranidae 26 Epinephelus sp* 4 1,85 5 0.41
18  Scatophagidae 27 Scatophagus argus - 0,00 4 0,33
19 Lutjanidae 28  Lutjanus russelii - 0,00 12 0,98
20 Paralichthydae 29 Pseudorhombus elevatus ™ 1 0,46 1 0,08
30 Pseudorrhombus arsius 1 0,46 - 0,00
21  Muraenidae 31 Gymnothorax polyuranodon 2 0,93 - 0,00
32 Uroptervgius concolor 4 1,85 - 0,00
22 Eleotridae 33 Eleotris acanthopoma 4 1,85 - 0,00
23 Anguillidae 34 Anguilla bicolor 4 1,85 - 0,00
Kelimpahan 216 1230
Total kelimpahan 1446
Jumlah jenis 16 28

The most caught species of Stolephorus indicus (anchovy) are able to adapt well in the
Sapuregel River in both the dry and rainy seasons. These results are consistent with research by
Suprastini et al., [12] Stolephorus indicus is found and adapted well in the Segara Anakan area
of Cilacap. Furthermore, the Valamugil seheli species (mullet fish) have eurihalin properties
that can live in a wide range of salinity, because they can live in freshwater, brackish and sea
that are associated with reefs, often entering estuaries and rivers. Catfish mulls are migratory so
they migrate to the river to reproduce (fish base). This is consistent with the results of research
Latupapua (2011); Redjeki [10]; Wahyudewantoro [14] that mullet fish, anchovy, glodok fish
caught in mangrove waters are mostly juvenile and juvenile phases.

Kottelat et al [9] that Ophichthus aphostistos (sea eel) was caught a lot especially in the
rainy season even though this fish is a habitat in the muddy waters and belongs to the snake eels
(Aguilliformes) group. In general, the types of fish caught in both seasons (dry and rainy) are
able to adapt to the Sapuragel river habitat and have a relatively high abundance.

The relative abundance of fish in the Sapuregel River is highest in the families of
Engraulidae (dry and rainy), Mugillidae (dry) and Cynoglossidae, Gobiidae (rainy) (Figure 2).
The types of fish in the waters are part of the community only a few species are predominant.
Among the 23 fish families found in the Sapuregel River, two families that are quite dominating




QLAS-SURE 2019 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 406 (2019) 012029  doi:10.1088/1755-1315/406/1/012029

both in the dry and rainy seasons are the Engraulidae and Mugillidae families. The Engraulidae
family and also the Gobiidae are mostly caught in the Sapuregel River, species of fish belonging
to the Engraulidae family are quite a lot such as the Stolephorus indicus (Teri fish) and the
Gobiidae family Pseudogobius javanicus (Glodog fish). Glodog fish, belonging to the Gobiidae
family, have not been used as food in Indonesia [13]. Based on [3] when juvenile fish, Gobiidae
is a herbivor that eats more diatoms and filamentous algae, while as adults switch to crustaceans,
polichaeta and land insects.

Mugillidae family were found in Sapuregel River mainly during dry season. They are
migratory species from the sea and are the largest group in estuaries in both subtropical and
tropical regions [15]. Whereas, the Family of Cygnoglossidae dominated in the Sapuregel river
area during rainy season. This family is eurihalin species but they were abundant in the
Sapuregel River was caused by tides. They were migratory species from the sea and carried into
the river.

Based on the IUCN Red list, the conservation status of each fish caught in the Sapuregel
River is listed in Table 2. Based on the IUCN Red List, the conservation status for each fish in
the Sapuregel River showed that there were 8 species of fish have not been evaluated yet (Table
3), 17 species in LC status (Table 4), 2 species of DD (Table 5) and 1 species in NT status
(Table 6).

Table 2. Concervation Status of fish in Sapuregel River

No Familia Spesies Status Konservasi
1 Gobidae Pseudogobus javanicus NE
2 Mugilidae Valamugil seheli* NE
3 Cygnoglossidae Cygnoglossus microlepis LC
4 Tetraodontidae 1. Tetraodon kretamensis™® NE

2. Lagocephalus sp LC
5 Leiognathidae Leiognathus oculus* LC
6 Carangidac 1. Caranx ignobilis LC
2. Trachurus symmetricus LC
3. Alectis indicus LC
7 Ambassidae 1. Ambassis kopsii NE
2. Parambassis sp LC
8 Drepanidae Drepane longimana NE
9 Scianidae Nibea sp* LC

10 Sillagnidae Sillago sp* LC
11 Belanidae Xenentodon canula LC
12 Oxuderudae 1. Taenoides cirratus DD

2. Sicyopterus sp LC

13 Terapontidae 1. Terapon jarbua LC

2. Terapon theraps LC
3. Mesopristes cancellatus™® LC

14 Engraulidae Stolephorus indicus * NE

15 Ophichthidae 1. Lamnostoma mindora NE
2. Ophichthus aphostistos® NE
3. Ophichthus frontalis LC

16 Placycephalidae Platvcephalus indicus DD
17 Serranidae Epinephelus sp* LC
18 Scatophagidae Scatophagus argus LC
19 Lutjanidae Lutjanus russelii LC

20 Paralichthy dae 1. Pseudorhombus elevatus*® NE

2. Pseudorrhombus arsius LC

21 Muraenidae 1. Gymnothorax polyuranodon LC

2. Uroptervgius concolor LC

22 Eleotridae Eleotris acanthopoma LC

23 Anguillidae Anguilla bicolor NT
Notes :

NE = Not Evaluation, LC = Least Concern, DD = Data Deficient, NT = Near Threatened
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Fish with not evaluation (NE) status meant that the species have not yet been evaluated
for the possibility of extinction and distribution criteria, there were Gobidae, Mugilidae,
Tetraodontidae, Ambassidae, Drepanidae, Engraulidae, Ophichthidae, Paralichthydae.

Table 3. Species of fish in Sapuregel River with NE (Not Evaluation) Status
Status Konservasi

No Familia Spesies
1 Gobidae Pseudogobus javanicus NE
2 Mugilidae Valamugil seheli* NE
3 Tetraodontidae Tetraodon kretamensis™* NE
4 Ambassidae Ambassis kopsii NE
5 Drepanidae Drepane longimana NE
6 Engraulidae Stolephorus indicus™® NE
7 Ophichthidae 1. Lamnostoma mindora NE
2. Ophichthus aphostistos* NE
8 Paralichthydae Pseudorhombus elevatus™® NE

Keterangan : NE = Not Evaluation

There are 17 species of fish that have Least Concern (LC) status. Least Concern status is
the IUCN category given for species that have been evaluated but do not fall into any category.

Table 4. Species of fish in Sapuregel River with LC (Least Concern) Status

o : Concervation

No Familia Spesies Status
1 Cygnoglossidae Cygnoglossus microlepis LC
2 Tetraodontidae Lagocephalus sp LC
3 Leiognathidae Leiognathus oculus™ LC
4 Carangidae 1. Caranx ignobilis LC
2. Trachurus symmetricus LC
3. Alectis indicus LC
5 Ambassidae Parambassis sp LC
6 Scianidae Nibea sp* LC
7 Sillagnidae Sillago sp* LC
8 Belanidae Xenentodon canula LC
9 Oxuderudae Sicyopterus sp LC
10 Terapontidae 1. Terapon jarbua LC
2. Terapon theraps LC
3. Mesopristes cancellatus® LC
11 Engraulidae Ophichthus frontalis LC
12 Serranidae Epinephelus sp* LC
13 Scatophagidae Scatophagus argus LC
14 Lutjanidae Lutjanus russelii LC
15 Paralichthydae Pseudorrhombus arsius LC
16 Muraenidae 1. Gymnothorax polyuranodon LC
2. Uropterygius concolor LC
17 Eleotridae Eleotris acanthopoma LC

Keterangan : LC = Least Concern

There were 2 species with DD concervation status, they were Taenoides cirratus and
Platycephalus indicus (Table 5). It meant that the information about that fish were inadequate to
estimate the risk of extinction based on population distribution and status.
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Table 5. Species of fish in Sapuregel River with DD (Data Deficient) Status

oy . Concervation
No Familia Spesies Status
1 Oxuderudae Taenoides cirratus DD
2 Placycephalidae Platycephalus indicus DD

There was one species of fish that had NT status, that was species of Eel fish (Anguilla
bicolor) belonging to Familia of Anguilidae (Table 6). Eel fish have unique habitat
characteristics, because they are able to adapt in fresh, estuary and sea waters. In its life cycle
the fish undergoes six phases, namely eggs, pre-leptocephalus, leptocephalus, glass eels, adults
and broodstock. Eel has katadromus properties, which live in fresh waters and when they will
spawn (reproduce) eels migrate very far into the sea. To reach the river mouth, the eel must be
able to follow the river flow. After reaching the river mouth, the eel must oppose the waves to
arrive in the middle of the sea and must adapt to changes in salt content.

Table 6. Species of fish in Sapuregel River with NT (Near Threatened) Status

o . Concervation
No Familia Spesies Status
1 Anguillidae Anguilla bicolor bicalor NT

The Eel fish (dnguilla bicolor bicolor) is important commodities, and the demand for fish
availability in the global market was increasing drastically nowadays. This demand impact to
high eel exploitation. Reduced catches of eel be caused by high rates of explotation, declining
environmental quality, sedimentation, mining, and other development impacts. The life cycle of
eel is very complex, one of the interesting stages is the movement between Leptocephalus that
live in the sea into glass ecl which migrates into fresh waters. Eel have a habit of spawning in
warm seas at a depth of about 400 m (Matsui, 1982). Glass Eel will enter the river mouth at
night when the tide is high and salinity at the river mouth is low. The high level of catching
results in the increasingly threatened availability of glass eel in nature. Initially excessive
exploitation was only glass eel, but starting from 2010, it became more diverse, that was from
glass eel to fingerling [6]. As a result of these threats the status of eel fish (dnguilla bicolor)
became Near threatened (NT)

3.2 Fish Diversity in the Donan River

The number and species of fish caught in the Donan River during the study were 534
individuals representing 16 families and 16 species. In the dry season, the fish caught consisted
of 6 families, namely the Gobiidae family (48.5%), Sillaginidae (30.3%), Mugilidae as much as
12.1% and other families (Cichlidae, Serranidae, and Carangidae), respectively, only around 3%.
In the rainy season 11 families were obtained, but as many as 90% of the fish caught were
Engrauilidae (90.2%), namely Stolephorus indicus (Table 7). Stolephorus indicus is a fish that
lives in groups that are found in coastal waters entering the river mouth and to tolerate brackish
water [8].
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Table 7. The number and species of fish caught in the Donan River during rainy and dry season
Dry Rainy

No Familia Spesies Eld KR% yind KRY%
1  Tetraodontidae Lagocephalus lagocephalus - - 2 0.4
2 Terapontidae Mesopristes cancellatus - - 1 0,2
3 Leiognathidae  Secutor indicius - - 1 0,2
4 Leiognathidae  Leiognathus equulus - - 5 1,0

Cygnoglossida ) )
5 e Cygnoglossus microlepis 1 0,2
6  Paralichthyidae Pseudorrhombus arsius - - 3 0,6
7  Ambassidae Ambassis vachelli - - 11 2,2
8  Scatophagidae  Scatophagus argus - - 1 0.2
9  Gobiidae Pseudogobius javanicus 16 48,5 13 2.6

10 Engrauilidae Stolephorus indicus - - 452 90,2
11 Polynemidae Eleutheronema tetradactylum - - 4 0,8
12 Cichlidae Oreochromis niloticus 1 3,0 - -
13 Mugilidae Valamugil seheli 4 12,1 7 1.4
14 Serranidae Epinephelus sp 1 3,0 - -
15  Sillaginidae Sillago sihama 10 30,3 - -
16  Carangidae Caranx ignobilis 1 3,0 - -

Total 33 501

Fish caught in the rainy season was more diverse (12 families) than the dry season (6
families). This was because during the rainy season the estuarine water level rises with
increasing the debit of river water, so the composition of fish found were a mixture of species of
freshwater fish and seawater but it was still tolerably to brackish conditions.

Based on observations in the 2 river of Donan and Sapuregel obtained of a diverse fish
compositions. Sapuregel River has more diverse composition compared to Donan River. The
composition of a species of fish is generally influenced by habitat conditions and water quality
of waters. When referring to water quality (Table 8) in the two rivers,Ehe results were not
significantly different, because the water quality in the two locations still met the quality
standards for the life of organisms in mangrove or estuarine areas. Therefore differences in the
composition of fish species between the two rivers could be affected technically when sampling,
for example sampling time, sampling operation techniques, which then resulted in differing
composistion of fish caught between location.

Table 8. Water Quality Measurement in Donan and Sapuregel River

Sampling Location Water quality
Parameter Unit Donan River  Sapuregel River standard (Mang:ove
ecosystem)

pH unit 6.6 6.8 7-8.5
Water Temperature °C 30.5 28.1 28 -32
Salinity ppt 30.5 293 <34

TSS mg.1"! 115.1 83.4 80

DO mg. "’ 3.2 3.4 >5

BOD mg.1"! 4.4 4.3 20

Note * = Kepmen LH Nomor 51 Tahun 2004 : Water Quality for Biota Life




QLAS-SURE 2019 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 406 (2019) 012029  doi:10.1088/1755-1315/406/1/012029

Water quality will influence the fish diversity and there was a relationship between
habitat and environmental variables [4]. The measurement of Total Suspended Solid (TSS)
concentrations in the Sapuregel and Donan Rivers have beyond the standard for biota life
determined at 80 mg.l"'. The high concentration of TSS is caused by the two locations
experiencing the insertion of solid material carried from the river due to human activities such
as agriculture, industry and settlements in the catchment area. Dissolved oxygen is one of the
main elements in the metabolic processes of organisms, especially for the process of respiration.
Dissolved Oxygen (D@ in water has a very important role for the survival of marine organisms
(Dewanti et al. 2018). Besides oxygen is also needed for the oxidation of organic and inorganic
materials. The main source of oxygen in a waters comes from a process of diffusion of free air
and photosynthesis of organisms that live in these waters. The results of DO measurements at
the study site showed low DO concentrations ranging from 3.2 to 3.4 mg.l-1 lower than those
required for biota life

Fish has a very important role in human life because of its position in the web of life [9],
and has a very high potential in commercial terms. The comparison of fish composition and
abundance between river of Donan and Sapuregel are presented in Table 9.

Table 9. The comparison of fish composition and abundance between river of Donan and

Sapuregel
No  Familia e Local Fish S Donan S Sapuregel
Name Yind KR% Yind KR%
1 Pseudogobus
1 Gobiidae Jjavanicus Glodok 29 54 207 143
2. Lagocephalus Bunteg
2 Tetraodontidae  lagocephalus pisang 2 0.4
3. Lagocephalus sp 1 0.1
4. Tetraodon kretamensis 5 0.3
3 Mugilidae 5. Valamugil seheli Belanak 11 2.1 112 1.7
6. Mesopristes
4 Terapontidae cancellatus Rekrekan 1 0.2 15 1.0
7. Terapon jarbua 1 0.1
8. Terapon theraps 1 0.1
9. Cygnoglossus
5  Cygnoglossidae microlepis Lengdai 1 0.2 259 17.9
Petek
6 Lelognathidae 10. Secutor indicius baworan 1 0.2
11. Leiognathus
equulus Petek 5 0.9 19 1.3
Sillaginidae 12. Sillago sihama Bojor 10 2 0.1
8  Carangidae 13. Caranx ignobilis Kue 1 0.2 29 2.0
14. Trachurus
symmetricus 4 0.3
15. Alectis indicus 1 0.1
9  Ambassidae 16. Ambassis vachelli Peprek 11 2.1
17. Ambassis kopsii 3 0.2
18. Parambassis sp 1
19. Pseudorrhombus
10 Paralichthyidae  arsius Tapel buruk 3 0.6 1 0.1
20. Pseudorhombus
elevatus 2 0.1
. 21. Drepane
11 Drepanidac Iongimaﬁra 6 0.4
12 Scianidae 22. Nibea sp 10 0.7
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13 Belanidae 23. Xenentodon canula 1 0.1

14 Oxuderudae 24. Taenoides cirratus 4 0.3
23. Sicyopterus sp 8 0.6
26. Eleutheronema

15 Polynemidae tetradactylum Kuro 4 0.7
27. Oreochromis

16  Cichlidae niloticus Nila 1 0.2

17 Serranidae 28. Epinephelus sp Kerapu 1 0.2 9 0.6
29. Stolephorus Teri

18 Engrauilidae indicus mancung 452 84.6 648 44.8

19 Scatophagidae 30. Scatophagus argus  Kiper 1 0.2 4 0.3

o 31. Lamnostoma

20 Ophichthidae mindora 1 0.1
32. Ophichthus
aphostistos™® 58 4.0
33. Ophichthus
Srontalis 4 0.3

Placycephalida  34. Platycephalus
21 e indicus 4 0.3
22 Lutjanidae 35. Lutjanus russelii 12 0.8
Muraenidae 36. Gymnothorax

23 polyuranodon 2 0.1
37. Uropterygius
concolor 4 0.3

. 38. Eleotris

24 Eleotridae acanthopoma 4 0.3

25  Anguillidae 39. Anguilia bicolor 4 0.3
Number of Individual 534 100 1446 100
Number of Spesies 16 34
Number of Familia 15 25

a relative abundance

The dominant fish species in the Donan and Sapuregel rivers with

of> 10%) are Pseudogobus javanicus, Cygnoglossus microlepis, and Stolephorus indicus. The
abundance of Pseudogobus javanicus and Cygnoglossus microlepis is higher in the Sapuregel
River higher than in the Donan River, whereas Stolephorus indicus is more abundant in the

Donan River.

Table 10. Fish Conservation Status in Donan River with LC (Least Concern) status

No Nama famili Nama Spesies Status Konservasi

1 Tetraodontidae Lagocephalus lagocephalus LC
2 Terapontidae Mesopristes cancellatus LC
4 Leiognathidae Leiognathus equulus LC
5 Cygnoglossidae Cvenoglossus microlepis LC
6  Ambassidae Ambassis vachelli LC
7  Scatophagidae Seatophagus argus LC
8  Gobiidae Pseudogobus javanicus LC
9  Engrauilidae Stolephorus indicus LC
10 Serranidae Epinephelus sp LC
11 Sillaginidae Sillago sihama LC
12 Carangidae Caranx ignobilis LC
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Based on Tables 10 and 11 can be seen from the conservation status of the [IUCN Red
List (Froese & Pauly, 2017) fish caught in the Donan River include: 12 low risk status species

or LC (Least Concern) and 5 NE species (not evaluated).

Table 11. Fish Conservation Status in Donan River with NE (Not Evaluated) status

No Nama famili Nama ilmiah Status Konservasi
1 Leiognathidae Secutor indicius NE
2 Paralichthyidae Pseudorrhombus arsius NE
3 Polynemidae Eleutheranema tetradactylum NE
4 Cichlidae Oreochromis niloticus NE
5 Mugilidae Valamugil seheli NE

One of the 5 species with NE status was Oreochromis niloticus (Tilapia). This fish is an
introducing fish that is very invasive and disturbs various ecosystems, especially those located
in the tropics. Oreochromis niloticus is an aquatic species that is often cultivated and possibly
carried by floods and released into rivers to estuarins. If the diversity of fish is compared
between the two locations, it can be seen that both the number of families and the number of
species are more in the Sapuregel River than in the Donan River (Table 12).

Table 12. Comparison Of Fish Community Structure In Sapuregel dan Donan River

No Parameter Donan River Sapuregel River
1 Number of familia 18 35
2 Number of spesies 18 34

3 Conservation Status

- NE (Not Evaluation ) 5 9
- LC (Least Concemn) 11 22
- DD (Data Deficient) 2
1

- NT (Near Threatened) (Anguilla bicolor

.. Stolephorus indicus . L o
4 Dominating fish (84, 6;% ) 1. Stolephorus indicus (44,8%)

2. Cygnoglossus microlepis (17,9%)
3. Pseudogobus javanicus (14,3%

4. Conclusion

The diversity of fish in the waters of Segara Anakan is 36 species from 25 families.
There are 16 species from 15 families in the Donan River and 34 species from 25 families in
the Sapuregel River. The diversity of fish in the Sapuregel River is higher than in the Donan
River. The status of fish in the eastern Segara Anakan waters management area is mostly in
the LR (Least Concern) or low risk status and 1 NT (Near Threatened) species or threatened
with extinction namely Sidat Fish (Anguilla bicolor)

Acknowlegement

Thanks to UNSOED the Directorate General of Higher Education Research and
Technology of Indonesia for funding this project through the Institutional Reseach (RISIN)
Scheme with contract Number of Kept.3715/UN23.14/PN.01.00/2018 March 29, 2018.

11




QLAS-SURE 2019 IOP Publishing

IOP Conf. Series: Earth and Environmental Science 406 (2019) 012029  doi:10.1088/1755-1315/406/1/012029

References

[1].

[2].

(3]

[4].

[5].

[6].

(8]

[9]-

[10].

[11).

[12].

[13).

[14].

[15).

[16].

Ardli, E. R. & Wolff, M., 2008. Quantifying habitat and resource use changes in the
Segara Anakan Lagoon (Cilacap, Indonesia) over the past 25 years (1978-2004). Asian
Journal of Water, Environment and Pollution, Volume 5, pp. 59-67.

Ardli, E. R. & Wolff, M., 2009. Land use and land cover change affecting habitat
distribution in the Segara Anakan lagoon, Java, Indonesia. Regional Environmental
Change, Volume 9, p. 235-243.

Bob-Manuel, F.G. 2011. Food and feeding ecology of the Mudskipper Periopthalmus
koelreuteri (PALLAS) Gobiidae at Rumuolumeni Creek, Niger Delta, Nigeria. Agric.
aiol“l‘ North America 2(6): 897.

Hossain, M.S., N. G. Das., S. Sarker ., M. Z. Rahaman. 2012. Fish Diversity And Habitat
Relationship With Environmental Variables At Meghna River Estuary,Bangladesh.
Egyptian Journal Of Aquatic Research (38): 213-226.

Dudley, R. G., 2000. SegaraAnakan Fisheries Management Plan., s.l.: SegaraAnakan
Conservation and Development Project..

Haryono dan Wahyudewantoro, G, 2016. Pemetaan Habitat Ruaya Benih Ikan Sidat
(Anguilla bicolor) dan Potensinya di Pantai Selatan Jawa. Omni-dkuatika Vol. 12 No. 3,
6]16 1 47 -58

Hossain, M.S., N. G. Das., S. Sarker ., M. Z. Rahaman. 2012. Fish Diversity And Habitat
Relationship With Environmental Variables At Meghna River Estuary,Bangladesh.
Egyptian Journal Of Aquatic Research (38): 213-226.

Kumar, M. A., G. Padmavati, and S. Venu. 2015. Food and Feeding Dynamics of
Stolephorus commersonnii (Lacepede, 1803) (Family: Engraulidae) from South
daman. Journal of Marine Biology Volume 20151: 1-8

Kottelat, M.;A J. Whitten, S. N. K. and S. W. (1996). Fresh Fishes of Western Indonesia
and Sulawesi. Hongkong.

Redjeki, R. 2013, Komposisi dan Kelimpahan Ikan di Ekosistem Mangrove di
Kedungmalang, Jepara. Ilmu Kelautan 18(1):54-60.

Setyaningrum, N., Piranti, A,S., Carmudi, Widyartini, D.S.I, Rahayu, D.R.U.S, & Adli,
E.R., 2018. Fish Diversity in Sapuregel River of Segara Anakan Cilacap Central Java.
Paper Presented in South-East Asian + Conference in Biodiversity and Technology 2018.
Purwokerto, Indonesia 5-7 November 2018

Suprastini, E.R.Ardli, A. Nuryanto. 2014. Diversitas Dan Distribusi Ikan Di Segara
Anakan Cilacap. Scripta Biologica 1(2):147-151.

Wahyudewantoro,G. 2009. Keanekaragaman Fauna Ikan Ekosistem Mangrove

Dikawasan Taman Nasional Ujung Kulon, Pandeglang-Jawa Barat (Biodiversity of Fish

Fauna Mangrove Ecosystem at Ujung Kulon National Park, Pandeglang-West Java].

Berita Biologi 9(4):379-386.

Wahyudewantoro, G. 2012. Ragam Ikan Mangrove Di Muara Sungai Bojong Langkap
n Sungai Ciperet, Segara Anakan-Cilacap. Zoo Indonesia 21(1): 9-15.

Zahid, A & C.P.H. Simanjuntak, M.F. Rahardjo, Sulistiono. 201 1. Iktiofauna ekosistem
tuari Mayangan, Jawa Barat. Jurnal Iktiologi Indonesia, 11(1):77-85.

Yuwono, E., Jennerjahn, T.C., Nordhaus, I., Riyanto, E.A, Sastranegara, M. H. &
Pribadi, R. 2007. Ecological status of Segara Anakan, Java, Indonesia, a mangrove-

12




ICLAS-SURE 2019 IOP Publishing
I0P Conf. Series: Earth and Environmental Science 406 (2019) 012029 doi: 10.1088/1755-1315/406/1/012029

fringed lagoon affected by human activities. Asian Journal of Water, Environment and
Pollution, 4(1), pp. 29-3.

13




Fish conservation status in eastern part of segara anakan

Cilacap Indonesia

ORIGINALITY REPORT

9.

SIMILARI

% 9% %

TY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY S

OURCES

Mia Kosmiatin, Chaireni Martasari, Rinanda
Gandhi Ningrum Prasetia, Frizky Amelia
Kurniawati, Prita Sari Dewi. " Genetic
Similarity of Local Mandarin Accessions
Resulted from Endosperm Culture According
to ISSR and Microsatelite Markers ", IOP
Conference Series: Earth and Environmental
Science, 2019

Publication

0%

Biswas, S., K. Jahir Hussain, N. P. I. Das, B. C.
Russell, K. K. Satpathy, and S. S. Mishra.
"Imprint of monsoonal patterns on the fish
assemblage in coastal waters of south-east
India: a case study : seasonal variation in fish
diversity", Journal of Fish Biology, 2014.

Publication

T

Slamet Isworo, Poerna Sri Oetari, Indah Nur
Alita, Tosan Adji. "Monitoring of Surface Water
Quality in Train Development Activities Plan
between Makasar and Parepare, South

T



Sulawesi Indonesia", Asian Journal of Biology,

2020
Publication
Studies in Ecological Economics, 2013. 1
Publication %
Ndeye Yacine Barry, Vieux Boukhaly Traore, 1
%

Mamadou Lamine Ndiaye, Osemwegie
Isimemen, Hauhouot Celestin, Bienvenu
Sambou. "Assessment of Climate Trends and
Land Cover/Use Dynamics within the Somone
River Basin, Senegal", American Journal of
Climate Change, 2017

Publication

H Prawira ARP Tampubolon, Yunizar Ernawati, 1 y
M.F. Rahardjo. "KERAGAMAN IKTIOFAUNA °
MUARA SUNGAI CIMANUK, INDRAMAYU,

JAWA BARAT", BERITA BIOLOGI, 2018

Publication

Exclude quotes On Exclude matches <1%

Exclude bibliography Off



