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Abstract: Freshwater fish diversity is the number of fish species found in freshwater 

areas. This research is an exploratory study aimed at the diversity of freshwater fish in 

the Sanenrejo and Wonoasri Resort’s Rivers of Meru Betiri National Park. Fishes were 

caught using gill nets with mesh sizes 0.5 inch and handnet The level of diversity of 

freshwater fish in the Sanenrejo and Wonoasri Resorts is classified as being moderate 

with the diversity index values in the Sanenrejo and Wonoasri Resorts respectively 

1.5902 and 2.2323 while the overall index value is 2.4102. Freshwater fish found 

consisted of 15 species, namely: Barbodes binotatus, Trichopodus trichopterus, 

Neovespicula depressifrons, Rasbora lateristriata, Planiliza subviridis, Orechromis 

niloticus, Eleotris melanosoma, Dermogenys pusilla, Periopthalmus argentilineatus, 

Pterygoplichthys pardalis, Channa gachua,  Butis butis, Nemacheilus fasciatus,  

Siycopterus cyanocephalus,   and Monopterus albus. 

 

 

 

1.  Introduction 

Pisces or fish are members of poikilothermic (cold blooded) that live in water with locomotion in the 

form of fins, breathe with gills and a body covered with scales [1]. Indonesia has a high diversity of 

fresh fish species [2]. The diversity of fish species in Indonesia's freshwater is 1,248 species which 

will increase frequently with the number of new species discovered [3], while the freshwater fish 

species in the world are currently recorded at 15,750 species [4]. The diversity of freshwater fish 

species in Java is 132 species, while in other big islands, such as Sumatra, it reaches 272 species and 

Kalimantan 394 species [5]. Freshwater fish communities continue to experience pressure as a result 

of various factors such as increased exploitation, damage and degradation of the quality of fish 

habitats and the transfer of functions from water bodies to other functions. The decline in the quality 

of fish habitats is also a result of human (anthropogenic) activities, including pollution, deforestation 

and habitat fragmentation. 
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Meru Betiri National Park (TNMB) area has 325 species of fauna consisting of 25 types of 

mammals (18 species of which are protected mammals), 7 species of reptiles (6 of which are 

protected), 168 species of birds (68 of which are protected), 35 species of insects, 6 species of 

bivalves, and 71 species. soil atropod species [6]. TNMB is located in the Jember region consists of 

four resorts, namely Andongrejo, Bandealit, Sanenrejo and Wonoasri. In 2014, research related to fish 

in the Sukamade river in Meru Betiri National Park found 13 species of fish belonging to the Order 

Perciformes from 7 sampling points [7]. Meanwhile, data related to freshwater fish at other resorts 

such as Sanenrejo and Wonoasri in TNMB does not exist yet. Resort Sanenrejo and Wonoasri. 

Meru Betiri National Park is a conservation area and the Sanenrejo and Wonoasri resorts are areas 

that are used as rehabilitation zones. From the background explanation above, research was carried out 

to be used as a first step to determine the existence of fish as an effort to support the preservation of 

freshwater fish species in TNMB to facilitate the national park and the communities around TNMB in 

identifying freshwater fish species. 

 

2. Sampling stations and methods 

 

2.1 Sampling points 

The research was conducted in December 2019 - February 2020. The research procedure started from 

observing the location to determine the research location. Sampling was conducted river of Resort 

Sanenrejo and Wonoasri TNMB. The sampling method used was purposive sampling, the location was 

selected based on several habitat preferences which included residential areas, plantations, primary 

forests, secondary forests and coastal forests: 

• Location 1: River in the Sanenrejo Secondary Forest 

• Location 2: River in the Sanenrejo PrimaryForest 

• Location 3: River in the Sanenrejo Farming Area I 

• Location 4: River in the Sanenrejo Farming Area II   

• Location 5: River in the Wonoasri Farming Area 

• Location 6: River in the Wonoasri Settlement  

• Location 7: River in the Wonoasri Primary Forest  

• Location 8: River in the Wonoasri Secondary Forest  

• Location 9: River in the Wonoasri Coastal Forest  

 

 
Figure 1. Sampling Points. 
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2.2 Sampling Techniques 

Determination of the sampling location was done purposively, then the technique of taking was road 

sampling. Harvesting of freshwater fish used gill nets with mesh size ± 0.5 inch and handnet. Each 

resort was divided into research locations with the length of each research location, namely 180 meters 

with the direction of sampling against the current. 

 

2.3 Freshwater Fish Identification 

The identification process included morphological observations and fish morphometric measurements 

[8]. Fish morphometric measurements were carried out using mitutoyo digital calliper with accuracy 

of 0,1 milimeter. Morphological identification was carried out in the Laboratory of the Biology 

Education Study Program, at the University of Jember with reference to the identification key book 

Freshwater Fishes of Western Indonesia and Sulawesi Kottelat et al (1993) [3], Fao Species 

Identification Guide for Fishery Purposes Volume 3 (1999) [9], Volume 4 (2000) [10], Volume 5 

(2001) [11] and Volume 6 (2002) [12]. 

 

2.4 Calculation of Diversity Index  

Species diversity index were calculated using the Shannon-Wiener formula [12]. The formula was as 

follow: 

𝐻′ =  − ∑ 𝑝𝑖 ln 𝑝𝑖 , 𝑝𝑖 =  
𝑛𝑖

𝑁
 

Note: 

ni : The number of individuals for the species observed 

N : Total number of individuals 

H’ : Shannon-Wiener diversity index 

Criteria for diversity index (H ') are as follow: 

H’ < 1   : Low diversity 

1 < H’ ≤ 3  : Medium diversity 

H’ > 3    : High diversity 

 

3. Result 

This research was conducted at two resorts, namely Resort Sanenrejo and Resort Wonoasri. 

Resort Sanenrejo consiste of four types of habitat, namely primary forest, secondary forest, plantation 

I and plantation II, while Resort Wonoasri consisted of 5 types of habitat, namely, plantations, 

settlements, primary forest, secondary forest, and coastal forest. Based on the results of the 

identification of freshwater fish that were successfully collected in the rivers of Resort Sanenrejo and 

Wonoasri, TNMB, 15 species were found consisting of 12 families. The existence of each freshwater 

fish species was scattered in a variety of different habitats. At the Sanenrejo Resort, 6 species of 

freshwater fish were found consisting of 5 families with a total of 27 individuals (table 1). At 

Wonoasri Resort, 12 families of freshwater fish were found with a total of 40 individuals (table 2). 

There were more fish species found at Resort Wonoasri than those found at Resort Sanenrejo. 

At the Wonoasri Resort, 12 species of freshwater fish were found, namely Barbodes binotatus, 

Trichopodus trichopterus, Neovespicula depressifrons, Rasbora lateristriata, Planiliza subviridis, 

Orechromis niloticus, Eleotris melanosoma, Dermogenys pusilla, Periopthalmus argentilineatus, 

Pterygoplichthys pardalis, Channa gachua, and Butis butis. Meanwhile, at the Sanenrejo Resort, 6 

species were found, namely Nemacheilus faciatus, Barbodes binotatus, Sicyopterus cyanocephalus, 

Rasbora lateristriata, Channa gachua and Monopterus albus. 
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Table 1. Results of Identification of Freshwater Fish at Sanenrejo’s Resort River 

No Species Famili 

Number of 

Individuals N 

L1 L2 L3 L4 

1 Nemacheilus fasciatus Balitoridae 5 1 3 1 10 

2 Barbodes binotatus Cyprinidae 1 1 0 3 5 

3 Sicyopterus cyanocephalus Gobiidae 2 0 0 0 2 

4 Rasbora lateristriata Cyprinidae 1 0 2 2 5 

5 Channa gachua Channidae 0 1 2 1 4 

6 Monopterus albus Synbranchidae 0 1 0 0 1 

Total 9 4 7 7 27 

 

Information : 

L1 : Secondary Forest 

L2 : Primary Forest 

L3 : Farming area I 

L4 : Farming area II 

Table 2. Results of Identification of Freshwater Fish at Wonoasri’s Resort River 

No. Species Famili 
Number of Individuals 

N 
L1 L2 L3 L4 L5 

1 Barbodes binotatus Cyprinidae 0 0 1 0 1 2 

2 Trichopodus trichopterus Osphronomidae 0 0 0 0 1 1 

3 Neovespicula depressifrons Tetrarogidae 0 0 0 0 4 4 

4 Rasbora lateristriata Cyprinidae 2 0 1 1 0 4 

5 Planiliza  subviridis Mugilida 0 0 0 0 1 1 

6 Oreochromis niloticus Cichlidae 0 11 0 0 0 11 

7 Eleotris melanosoma Eleotridae 0 0 0 0 4 4 

8 Dermogenys pusilla   Zenarchopteridae 0 2 0 0 0 2 

9 Periopthalmus argentilineatus Gobiidae 0 0 0 0 2 2 

10 Pterygoplichthys pardalis Loricariidae 0 4 0 0 0 4 

11 Channa gachua Channidae 1 0 2 1 0 4 

12 Butis butis Eleotridae 0 0 0 0 1 1 

Total 3 17 4 2 14 40 

Information : 

L1 : Farming area     L4 : Secondary Forest 

L2 : Settlement    L5 : Coastal Forest 

L3 : Primary Forest    

 

3.1 The description of each freshwater fish species found are as follows. 

3.1.1 Nemacheilus fasciatus (Valenciennes, 1846)   

The body character of a small with elongated shape has 9-18 bands (stripes) of irregular dark color on 

the body with a yellowish body color. The shape of the mouth is like an arc which is located under the 

muzzle (inferior), has a pair of barrels on the upper jaw and two pairs in the lower jaw and there is a 

dark almost black spot between the eyes. 
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Figure 2. Nemacheilus fasciatus 

 

 

3.1.2. Barbodes binotatus (Valenciennes, 1842) 

Relatively small, flat body size and fusiform shape with an unbroken lateral line, has two pairs of 

barrels at the tip of the muzzle with a terminal mouth position, scales with the cycloid type, black eyes 

with yellowish white edges, all fins are reddish yellow. This fish has two black dots which are located 

under the dorsal fin and in front of the caudal fin. 

 
Figure 3. Barbodes binotatus 

 

3.1.3 Sicyopterus cyanocephalus (Valenciennes, 1837) 

The colour body is yellow and slightly green and the head is rounded with thick lips which are located 

inferiorly. The dorsal head is convex with a non-popping mouth. On the body there are bands with a 

darker color from near the head to the fins and without the lateral linea. This fish has a united pelvic 

fin. 

 
Figure 4. Sicyopterus cyanocephalus 

 

3.1.4 Trichopodus trichopterus (Pallas, 1770)   

Grayish body color with a flat body and a pointed muzzle. There is a dark oblique band and black 

spots or dots in the middle of the body and near the base of the tail. 
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Figure 5. Trichopodus trichopterus  

 

3.1.5 Neovespicula depressifrons (Richardson, 1848) 

The body is small and fusiform type with a body color of brown to gray with black spots all over the 

body. The mouth is located superiorly with the eyes large enough. Linea lateralis clearly visible with 

the form of an embossed line that starts from the back of the head to the base of the body near the 

caudal fin. The tips of the fins have poison glands. 

 

 
Figure 6. Neovespicula depressifrons 

 

3.1.6 Rasbora lateristriata (Bleeker, 1854) 

The position of the mouth is at the tip with a rather small size and there is a weevil that makes up the 

bones of the lower jaw, the special characteristic of this fish is the absence of a tentacle at the bottom 

of the mouth. In addition, it has the characteristics of a black stripe and extends from the tip of the 

operculum to the base of the caudal fin. The next characteristic is the edge of the tail fin is black with 

yellow dominance. 

 

 
Figure 7. Rasbora lateristriata 
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3.1.7 Planiliza  subviridis (Valenciennes, 1836) 

The body shape is fusiform but the dorsal part after the head is not too elevated with the mouth that is 

located superior. Yellowish gray body color with a body size that tends to be larger than other fish. 

 
Figure 8. Planiliza  subviridis 

 

3.1.8 Oreochromis niloticus (Linnaeus, 1758)   

Elongated and slender fusiform body shape with large ctenoid scales. The eyes are large, protruding 

and have white edges and a terminal mouth. The number of scales and anal fins have weak fingers but 

are hard and sharp like thorns and have a vertical line of 9-11 bluish green fruits with the lateral linea 

cut into two parts. 

 

 
Figure 9. Oreochromis niloticus 

 

3.1.9 Eleotris melanosoma (Bleeker, 1853) 

The body color tends to be brown to dark with a relatively moderate body size. The head is rounded 

(rounded) with the lower lip slightly protruding from the upper lip and a superior position. On the head 

near the gill covers, there are sharp spines on the right and left. The body is without lateral linea and 

has two separate dorsal fins. It has a pair of pectoral fins, a pair of pelvic fins, 1 anal and caudal fin 

which has black and white stripes with the emarginate type. 

 

 
Figure 10. Eleotris melanosoma 
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3.1.10 Dermogenys pusilla (Kuhl & Van Hasselt, 1823) 

The body is grayish yellow and relatively small in size. The mouth is in the form of an elongated beak 

with an elongated lower mouth like a snout and is black in color with a superior mouth position. Eyes 

are large enough with a flat body elongated. The lateral line is visible from the base of the head to the 

base of the body near the tail and on the dorsal side there is a dark line from near the head to the base 

of the body. 

 

 
 

 
Figure 11. a) Dermogenys pusilla, b) Dermogenys pusilla under microscope 

3.1.11 Periopthalmus argentilineatus (Valenciennes, 1837) 

Grayish brown body color. The color of the fins is the same as the body color, but on the dorsal fins 

there are white spots. The location of the fish's mouth tends to be inferior with a pair of short barbs 

like snails. Its two eyes protruded above the head and were close together like the eyes of a frog, with 

a torpedo-like elliptical body. The lateral line is seen as a line that is sunken into the body. This fish 

has a pair of dorsal fins with a second, longer dorsal fin, a pair of strong pectoral and ventral fins, 1 

elongated anal fin, and a rounded caudal fin. 

 

 
Figure 12. Periopthalmus argentilineatus 

3.1.12 Pterygoplichthys pardalis (Castelnau, 1855) 

Head and body widened like an arrow. The surface of the body is covered with hardened skin like 

thorns with a predominantly black body. The mouth is located at the bottom and is rounded like a 

sucker and the eyes and nose are slightly protruding. All fins except the caudal fin are preceded by 

hard spines. 

a 

b 
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Figure 13. Pterygoplichthys pardalis 

3.1.13 Channa gachua (Hamilton, 1822) 

Black body color with a cylindrical (cylindrical) head and fully covered with scales. The Channa 

gachua species has large head scales like the head of a snake (the head scales are larger than the body 

scales). There are patches that form oblique bands along the body. At the tip of the fin has a black-

yellow-black yellow and reddish color combination. 

 

 
Figure 14. Channa gachua 

 

3.1.14 Butis butis 

Body color tends to be brown. The head is flattened flat with a mouth large enough and located 

superiorly. Type of ctenoid scales with relatively small size and there are additional scales on the 

muzzle. 

 
Figure 15. Butis butis 

3.1.15 Monopterus albus (Zuiew, 1793) 

The body is an elongated anguilliform shape with a slightly cylindrical cross section which is tapered 

at the tip, is not scaly and has a lot of mucus on its body surface. Eel skin brownish with black spots 

all over the body, mouth is equipped with small, conical pointed teeth with lips in the form of a wide 

fold of skin around the mouth 
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Figure 16. Monopterus albus 

 

3.2 Distribution of Freshwater fish 

Freshwater fish found in the river of Sanenrejo and Wonoasri resorts have different distribution 

patterns between species. Barbodes binotatus, R. lateristriata and C. gachua could be found at both 

resorts but not at all study sites. Nemacheilus faciatus, S. cyanocephalus and M. albus were only found 

at Resort Sanenrejo. Meanwhile, N. faciatus could be found in all research locations at Resort 

Sanenrejo but S. cyanocephalus and M.albus were only found in a few research sites T. trichopterus, 

N.depressifrons, O. niloticus, E. melanosoma, D. pusilla, P. argentilineatus, P. pardalis, and B. butis 

were freshwater fish species found only at Resort Wonoasri but not in all study locations (table 3). 

 

Table 3. Distribution of Freshwater Fish at The River of Sanenrejo and Wonoasri Resorts 

No Species 
Sanenrejo Wonoasri 

1 2 3 4 5 6 7 8 9 

1 Nemacheilus fasciatus √ √ √ √ - - - - - 

2 Barbodes binotatus √ √ - √ - - √ - √ 

3 Sicyopterus cyanocephalus √ - - - - - - - - 

4 Trichopodus trichopterus - - - - - - - - √ 

5 Neovespicula depressifrons - - - - - - - - √ 

6 Rasbora lateristriata √ - √ √ √ - √ √ - 

7 Planiliza  subviridis - - - - - - - - √ 

8 Oreochromis niloticus - - - - - √ - - - 

9 Eleotris melanosoma - - - - - - - - √ 

10 Dermogenys pusilla - - - - - √ - - - 

11 Periopthalmus argentilineatus - - - - - - - - √ 

12 Pterygoplichthys pardalis - - - - - √ - - - 

13 Channa gachua - √ √ √ √ - √ √ - 

14 Butis butis - - - - - - - - √ 

15 Monopterus albus - √ - - - - - - - 

Information : 

L1 : Sanenrejo Secondary Forest   L6 : Wonoasri Settlement 

L2 : Sanenrejo Primary Forest   L7 : Wonoasri Primary Forest 

L3 : Sanenrejo Farming Area I   L8 : Wonoasri Secondary ForestL4 : 

Sanenrejo Farming Area II    L9 : Wonoasri Coastal Forest 

L5 : Wonoasri Farming Area 
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3.3 Diversity of Freshwater fish 

The diversity of freshwater fish in Resort Sanenrejo and Wonoasri Meru Betiri National Park based on 

the calculation of the Shannon-Wiener diversity index has a value of 2.4102 and is classified as 

moderate. Data from the calculation of freshwater fish diversity in the Sanenrejo and Wonoasri rivers  

Data from the calculation of freshwater fish diversity in the Sanenrejo and Wonoasri can be seen in the 

following table. 

 

Table 4. Calculation of Freshwater Fish Diversity in The Sanenrejo and Wonoasri River Resorts 

No. Species Total H’ 

1 Nemacheilus faciatus 10 0,2839 

2 Barbodes binotatus 7 0,2360 

3 Sicyopterus cyanocephalus 2 0,1048 

4 Trichopodus trichopterus 1 0,0628 

5 Neovespicula depressifrons 4 0,1683 

6 Rasbora lateristriata 9 0,2697 

7 Planiliza subviridis 1 0,0628 

8 Oreochromis niloticus 11 0,2966 

9 Eleotris melanosoma 4 0,1683 

10 Dermogenys pusilla 2 0,1048 

11 
Periopthalmus 

argentilineatus 
2 0,1048 

12 Pterygoplivhthys pardalis 4 0,1683 

13 Channa gachua 8 0,2538 

14 Butis butis 1 0,0628 

15 Monopterus albus 1 0,0628 

Total 67 2,4102 

 

 Furthermore, the data from the calculation of freshwater fish diversity in the River Resort 

Sanenrejo can be seen in Table 5 below. 

 

 

 

Table 5. Calculation of freshwater fish diversity in Sanenrejo Resort 

No Spesies Total H’ 

1 Nemacheilus faciatus 10 0,3679 

2 Barbodes binotatus 5 0,3123 

3 Sycopterus cyanocephalus 2 0,1928 

4 Rasbora lateristriata 5 0,3123 

5 Channa gachua 4 0,2829 

6 Monopterus albus  1 0,1221 

Total 27 1,5902 

 

 Based on Table 5 above, it is known that the Resort Sanenrejo River has a value of 1.5902 

and is classified as moderate freshwater fish diversity. Next is the calculation of the diversity of 

freshwater fish in the Wonoasri River Resort which can be seen in Table 6 below 
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. Table 6. Calculation of freshwater fish diversity in Wonoasri Resort 

No Spesies Total H’ 

1 Barbodes binotatus 2 0,1498 

2 Trichopodus trichopterus 1 0,0922 

3 Neovespicula depressifrons 4 0,2303 

4 Rasbora lateristriata 4 0,2303 

5 Planiliza  subviridis 1 0,0922 

6 Oreochromis niloticus 11 0,355 

7 Eleotris melanosoma 4 0,2303 

8 Dermogenys pusilla   2 0,1498 

9 Periopthalmus argentilineatus 2 0,1498 

10 Pterygoplichthys pardalis 4 0,2303 

11 Channa gachua 4 0,2303 

12 Butis butis 1 0,0922 

Total 40 2.2323 

 

 

3.4 Abiotic Condition of Sampling Location 

The abiotic conditions of each location can be seen in Table 7 below. 

 

Table 7. Abiotic conditions of sampling locations 

Location 

 

pH 

water 

Salinity 

(ppt) 
Humidity(%) 

Light 

(lux) 

Temperature 

(℃) 

 

Current 

(m/s) 

Substrate 

 

1 7,2 0 66  900 27 0,2 Rocky, Sand, Soil 

2 7,2 0 67 750 26 0,01 Rocky, Soil 

3 7,3 0 63 1900 31 0,17 Rocky, Soil 

4 7,3 0 64 1600 30 0,125 Rocky, Soil 

5 7,4 0 64 1700 30 0,2 Rocky, Soil 

6 7,8 0 63 2000 31 0,1 Rocky, Sand, Soil 

7 7,8 0 68 700 26 0,02 Rocky 

8 7,5 0 64 1700 29 0,02 Rocky 

9 8,2 15 60 5000 32 0,04 Mud 

 

4. Discussion 

Based on data analysis, index value of freshwater fish diversity at Resort Sanenrejo and Wonoasri 

TNMB was moderate. The diversity index value was calculated using the Shannon-Wiener diversity 

index (H ') formula (table 4). This was due to several factors, including habitat suitability, habitat 

variability, water depth, fish introduction, dominance, and fishing. Factors causing differences in 

freshwater fish diversity were classified into 6 categories, namely due to habitat change, over-

exploitation, introduction of foreign fish, pollution, competition for water use, and global warming 

[13]. In addition, the distribution of species diversity was related to habitat variability and microhabitat 

presence, substrate composition and water depth [14]. Based on the results of the research, the most 

fish species were found in the estuary river of the Wonoasri Resort, the estuary ecosystem was 

generally dominated by a muddy substrate which was rich in organic matter so that it could be a food 

reserve for estuary organisms. Water depth affected the temperature distribution of a water, the 

temperature value would decreased with increasing water depth [15]. 
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Another factor that affects diversity is the introduction of fish, this can be seen with the discovery 

of O. niloticus and P. pardalis which are introduced fish [16]. The two fish were found in large 

numbers, this phenomenon is related to the next factor that influences diversity, namely species 

dominance. The two introduced fish dominate an area because both of them are predators of local fish. 

The presence of introduced fish suppresses the presence of local fish [17]. The existence of foreign 

species in a waters can cause various consequences such as predation and also cause competition [18]. 

Apart from the factors of water quality and food availability, there are other factors in the form of the 

presence of species that dominate an area which tends to have low diversity due to the strong influence 

of the dominant species on other species and the high intensity of competition both in terms of 

obtaining food or controlling habitat. 

The last factor that influences diversity is overfishing. Overfishing causes a decline in fish 

populations to extinction. Catching fish is also often carried out using fish poison, so this causes not 

only large fish to be poisoned but also small fish to die. 

Each sampling location has different abiotic conditions both at the Sanenrejo and Wonoasri Resort 

Rivers (table 5). Each species has a different tolerance to pH [19]. The degree of acidity (pH) of 

productive waters and ideal for freshwater biota ranges from 6.8-8.5 [20]. A very low pH can cause 

the solubility of metals in water to increase and are toxic to organisms. Conversely, high pH can 

increase the concentration of ammonia in water which is also toxic to organisms [20]. 

River of resort Sanenrejo and Wonoasri TNMB had a water pH range between 7.2 - 8.2. The lowest 

pH of 7.2 was in the secondary forest habitat type at Sanenrejo Resort and the highest pH is 8.2 in the 

Wonoasri coastal forest habitat type. This condition was still able to be tolerated by the fishes. At the 

highest pH of 8.2, several species were found, namely: B. binotatus, T. trichopterus, N. depressifrons, 

P. subviridis, E. melanosoma, P. argentilineatus, and B. butis. Barbodes binotatus was previously 

found in secondary forest at Resort Wonoasri. This species tended to live in the upstream area [21]. 

However, because the pH in the coastal forest was still below the maximum pH that could be tolerated 

by fish, it was possible to find a variety of fish species. 

Temperature parameter for aquatic organism life ranges from 26 ℃ - 31 ℃ [22]. Meanwhile, the 

water temperature in the Sanenrejo Resort and Wonoasri TNMB rivers ranges from 26-32 ℃. Changes 

in temperature in the water can cause the type, number and presence of aquatic fauna to change 

frequently. The effect of temperature on fish growth is related to the poikilotermal nature of fish [23]. 

Increasing water temperature will increase the solubility of compounds in water, the toxicity of toxic 

compounds generally increases with increasing temperature [24]. This can be seen in the measurement 

of the abiotic factor with the lowest temperature, namely 26 ℃ followed by low light intensity, 

namely 700 lux at the research location of wonoasri primary forest with quite dense tree conditions. 

While the highest temperature, 32 ℃, is found in the coastal forest habitat type at Wonoasri resort 

which is a location that is very close to the beach and the condition of the trees which are quite rare 

but are dominated by mangroves. At this location, Periopthalmus argentilineatus or the so-called 

crayfish can live in temperatures of 23.5 - 35.5 ℃ [25]. 

Salinity values for freshwater range from 0 - 0.5 ppt. Salinity at the study sites ranged from 0 - 15 

ppt [26]. The highest salinity, which is 15 ppt, is found in the coastal forest habitat type because this 

location is adjacent to Rowo Cangak beach. High salinity results in a decrease in dissolved oxygen 

levels in water so that the respiration process will run faster than normal. The higher the water salinity, 

the more difficult it is for the fish to breathe so that it can cause the fish to collapse (threshold for 

adaptability) [27]. 

Rivers based on their current velocity are classified into very fast current (> 100 cm / sec), fast 

current (50-100 cm / sec), medium current (25-50 cm / sec), slow current (10-25 cm / sec) and very 

slow current (<10 cm / sec) [28]. The current velocity in the Resort Sanenrejo and Wonoasri rivers 

varies from 0.01 to 0.2 m / s so that the river flow velocity at the Sanenrejo and Wonoasri Resorts is 

classified as very slow. Slow currents allow many fish food sources such as food particles carried by 

currents from upstream to downstream of rivers as well as falling insects and leaf litter that remain 
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long-term in water bodies [29]. The Family of Cyprinidae is able to live both in river areas that have 

strong currents and weak currents with good water quality [30]. 

Air humidity does not significantly affect the diversity of freshwater fish, because freshwater fish 

live in the water during their life. Light humidity is related to light intensity, if the light intensity is 

high, the air humidity is low and vice versa. The humidity in the Resort Sanenrejo and Wonoasri rivers 

ranges from 60% - 68%. Light affects the photosynthetic process of phytoplankton as the main food 

ingredient for fish [31]. The light intensity in the rivers of Resort Sanenrejo and Wonoasri in Meru 

Betiri National Park ranges from 700 - 5000 lux. 

Barbodes binotatus and R. lateristriata are both members of the Order of Cypriniformes. Apart 

from the Cypriniformes Order, there are also the Ordo Perciformes which are commonly found in 

TNMB. Species of the Order Perciformes due to the characteristics of the waters which are swamp and 

fish with additional respiratory tools such as labyrinths are able to live in this location [32]. Barbodes 

binotatus was found in both resorts but not in all locations of secondary forest, primary forest and 

farming area type II habitats at Resort Sanenrejo, while at Resort Wonoasri it was found in locations 

with primary forest and coastal forest habitat types. This species is found in rivers in the upper middle 

and lower reaches of the estuary, so in other words this species has a wide home range. Barbodes 

binotatus likes to swim in the middle of the water depth [16]. These fish usually live in the upper 

reaches of rivers [33], but have been found several times in upstream and downstream  locations [34]. 

Rasbora lateristriata or wader pari is also found in several locations with secondary forest habitat 

types, farming area I and II Resort Sanenrejo and plantations, primary forest and secondary forest at 

the Wonoasri Resort. Rasbora lateristriata tends to like to swim close to riverbeds which are rather 

deep but with calm currents [16]. In addition, Rasbora lateristriata lives in the upstream area of the 

river and is rarely found downstream. Channa gachua is also found in several locations with habitat 

type primary forest, farming area I and plantation II Resort Sanenrejo while at Resort Wonoasri it is 

found in locations with habitat types of primary forest and secondary forest. Channa gachua is a type 

of fish that has a breathing apparatus (breating organ) [35]. These fish are able to live in waters with 

the characteristics of acidic pH, relatively low dissolved oxygen and high CO2 [36]. These fish live in 

the upstream of rivers, clear springs and rice fields. This species differs from other Channa species 

which tend to live in downstream rivers and swamps. 

The fish with the highest number is O. niloticus. niloticus a type of euryhaline fish and can live in 

waters with a salinity of 0 ppt - 35 ppt, but the optimal salinity is 0 ppt - 30 ppt [37]. Meanwhile, the 

optimal temperature range for growing niloticus is between 25 ℃ - 30 ℃ [38]. Pterygoplichthys 

pardalis or broom fish is only found at Resort Wonoasri with residential habitat types. 

Pterygoplichthys pardalis can live and thrive in waters with low oxygen content and high organic 

matter.This fish takes oxygen from the air (Facultative air breather) and is detritus [39]. 

Pterygoplichthys pardalis can live in water conditions with poor to polluted water quality with a pH 

range of 5.5 to 8. 

Dermogenys pusilla is also only found in the Wonoasri Resort with residential habitat types. 

Dermogenys pusilla is a member of the Zenarchopteridae family. Its habitat is fresh and brackish 

waters, which it occupies varies from rivers (mud beds, sand, to estuary areas) [40], habitat of 

Dermogenys sp. is peatland waters that have high acidity. Nemacheilus fasciatus was found only at 

Resort Sanenrejo and at all study sites and is a species of the Order of Cyprinformes. This species is 

found in locations with habitat types for secondary forest, primary forest, Farming area I and II Resort 

Sanenrejo. Nemacheilus fasciatus is a type of fish that lives in rivers with lots of rocks [41]. The river 

conditions at the Sanenrejo Resort are composed of many small to medium rocks and are also clear, 

making it a preferred habitat for N. fasciatus. Meanwhile, at the Wonoasri Resort, which is also 

composed of rocks but with a much larger size and the waters tend to be cloudy. 

Trichopodus trichopterus is a septic fish found in the downstream part of the estuary river, which is 

a type of coastal forest habitat at Wonoasri Resort. This species is a species that lives in swamp areas 

downstream and likes muddy substrates [35]. Trichopodus trichopterus has a labyrinth as an aid in 

oxygen deprivation [42]. This factor is one of the reasons for the discovery of the species T. 
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trichopterus in the type of coastal forest habitat with a mud substrate with low oxygen. Sicyopterus 

cynocephalus is a freshwater fish species found only at Resort Sanenrejo. Sicyopterus cynocephalus is 

a fish that likes to stay at the bottom of rocky areas because of its habit of sticking to rocks, and 

immersing itself in sand and gravel [43]. These fish are scattered in marine habitats with temperate 

and tropical climates [3]. This fish has pelvic fins that unite to form a suction-like disc which functions 

to attach itself to its position in fast-flowing waters, its size is relatively small but thick. 

Periopthalmus argentilineatus or so-called gelodok fish is only found in estuary rivers with the 

coastal forest habitat type of Resort Wonoasri. These fish live in a typical intertidal muddy habitat 

(estuary areas that are still affected by tides) [44]. This occurs because of its ability to breathe through 

the skin of the body and the lining itself in the mouth and throat. The pectoral fins can be bent so that 

they function like an arm for creeping, crawling or jumping. Adaptation of this fish to live on land by 

having large eyes that are above the head and round shape, while the mouth is facing downwards 

which is used for foraging while on the surface of the mud [45]. Another way of adapting it is by 

digging holes in soft mud which are used as nests [46]. The entire life cycle is in the mangrove forest 

area (true resident fish) and the feeding habit of the crab fish is generally organic matter in the bottom 

waters / substrate. 

Neovespicula depressifrons is a species found only in estuary rivers with the coastal forest habitat 

type of Resort Wonoasri. This species has spines on dorsal fin, and informed that  spines contains 

poison glands. Planiliza subviridis is also found in the estuary river of the Wonoasri Resort with a 

coastal forest habitat type. Planiliza subviridis is a group of marine fish [47], so that its presence in 

estuary areas is thought to be a migration in search of nutrients and abundant food in estuary areas. 

Butis butis is only found in the estuary river of the Wonoasri Resort with a coastal forest habitat type. 

Butis butis is often found in estuary areas [48], so it can be concluded that this species is one of the 

fish that inhabit estuaries or downstream rivers [49]. 

Eleotris melanosoma is only found in the estuary river of the Wonoasri Resort with the coastal 

forest habitat type. Eleotris melanosoma is spread over the tidal zone in relatively low numbers [50]. 

So that based on the results and literature, there is a similarity regarding the habitat of Eleotris 

melanosoma which is a tidal area which is a downstream or river mouth bordering the sea. 

Monopterus albus or rice field eels are only found in Sanenrejo Resort, namely in primary forest. Eels 

do not have fins where the fins turn into fingerless skin puffs [51]. Eel skin is not scaly, slippery and 

slimy. The mucus that is owned serves as a lubricant to reduce friction on the body surface with water, 

helps when swimming and helps the body from abrasion when digging nests and eel habitats in muddy 

areas. 

 

5. Conclusion 

The level of freshwater fish diversity index at river of Resort Sanenrejo and Wonoasri Meru Betiri 

National Park was moderate. The diversity index values at the Sanenrejo and Wonoasri resorts were 

1.5902 and 2.2323, respectively. Freshwater fish that were found consisted of 15 species, namely: 

Barbodes binotatus, T. trichopterus, N. depressifrons, R.lateristriata, P. subviridis, O. niloticus, E. 

melanosoma, D. pusilla, P. argentilineatus, P. pardalis, C. gachua,  B. butis, N. faciatus,  S. 

cyanocephalus,  and M. albus. The abiotic conditions of the river in Meru Betiri National Park were 

ideal for freshwater fish. Water temperature ranges from 26 - 32 ℃, water pH ranges from 7.2 - 8.2, 

air humidity ranges from 60- 68%, light intensity ranges from 700 - 5000 lux, and the current speed 

was relatively slow ranging from 0.02 - 0 , 2 m / s, salinity ranges from 0 - 15 ppt with substrate of 

rock, soil, sand and mud. 

 

Acknowledgement 

This project is supported by KeRis Shceme 2020 from University of Jember, Indonesia. 

 

 

 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


ICOPAMBS 2020
Journal of Physics: Conference Series 1832 (2021) 012009

IOP Publishing
doi:10.1088/1742-6596/1832/1/012009

16

 

 

 

 

 

 

References 
[1] Hastings, P.A., H. J. Walker, Jr., & Grantly, R.G. 2014. Fishes a Guide to Their Diversity. 

California: University of California Press. 

[2] Kurniawan, Andi. 2018. Ekologi Sistem Akuatik. Malang: UB Press. 
[3] Widjaja, E. A.,Rahayuningsih, Y.,Rahajoe, J. S.,Ubaidillah, R.,Maryanto, I.,Walujo, E. B. & 

Semiadi, G. 2014. Kekinian Keanekaragaman Hayati Indonesia.LIPI Press: Jakarta. 
[4] Krokosek, M. & Olden, J.D. 2016. Freshwater Fishes Conservation. Cambridge University 

Press: Cambridge. 
[5] Kottelat, M.,Anthony, J.W.,Sri, N.K., & Soetikno, W. 1993. Freshwater Fishes of Western 

Indonesia and Sulawesi. Jakarta : Periplus Editios (HK). 
[6] Balai Taman Nasional Meru Betiri. 2018 
[7] Rukmana, R.M.,Trijoko., & Rarastoeti, P. 2014. Keragaman Ikan Anggota Ordo Perciformes 

di Sungai Sukamade Taman Nasional Meru Betiri. Biomedika. 7(2). 
[8] Sriwidodo, D.W.E, A.Budiharjo., & Sugiyarto.2013.Keanekaragaman Jenis Ikan di Kawasan 

Inlet dan Outlet Waduk Gajah Mungkur Wonogiri.Bioteknologi.10(2):43-50. 
[9] Cerpenter, K. E.,& Volker, H. N. 1999. The Living Marine Resources Of The Western 

Central Pacific Volume 3 Batoid Fishes, Chimaeras And Bony Fishes Part 1 (Elopidae 

To Linophrynidae). Rome: Food And Agriculture Organization Of The United Nations. 
[10] Cerpenter, K. E.,& Volker, H. N. 2000. The Living Marine Resources Of The Western 

Central Pacific Volume 4 Bony fishes part 2 (Mugilidae to Carangidae). Rome: Food 

And Agriculture Organization Of The United Nations. 
[11] Cerpenter, K. E.,& Volker, H. N. 2001. The Living Marine Resources Of The Western 

Central Pacific Volume 5 Bony fishes part 3 (Menidae to Pomacentridae). Rome: Food 

And Agriculture Organization Of The United Nations. 
[12] Cerpenter, K. E.,& Volker, H. N. 2002. The Living Marine Resources Of The Western 

Central Pacific Volume 6 Bony fishes part 4 (Labridae to Latimeriidae), estuarine 

crocodiles, sea turtles, sea snakes and marine mammals. Rome: Food And Agriculture 

Organization Of The United Nations. 
[13] Dudgeon, D. 2000. The Ecology of Tropical Asian Rivers and Stream in Relation to 

Biodiversity Conservation. Annu.Rev.Ecol.Syst. 31:239-263. 
[14] Li J, Huang L, Zou L, Kano Y, Sato T, Yahara T. 2012. Spatial and temporal variation of fish 

assemblages and their associations to habitat variables in a mountain stream of north 

Tiaoxi River, China. Environ Biol Fish. 93: 403-417. 
[15] Sidabutar, E.A., Aida, S., & Muliawati, H. 2019. Distribusi Suhu, Salinitas dan Oksigen 

Terlarut terhadap Kedalaman di Perairan Teluk Prigi Kabupaten Trenggalek. Journal of 

Fisheries and Marine Research. 3(1) 
[16] Trijoko., Donan, S.Y., Rury, E.,& Setiawan, S.P.2016.Keanekaragaman Jenis Ikan di 

Sepanjang Sungai Boyong – Code Propinsi Daerah Istimewa Yogyakarta.Journal of 

Tropical Biodiversity and Biotechnology.1 
[17] Prayitno, J., & Siti, R.2019.Distribusi Altitudinal Ikan di Sungai Banjaran.Prosiding Seminar 

Nasional Sains dan Entrepreneurship VI Tahun 2019 
[18] Blanchet. S., Loot, G., Grenouillet,  G., & Brosse S. 2007. Competitive Interactions Between 

Native and Exotic Salmonids: a Combined Field and Laboratory Demonstration. Ecol 

Fresh Fish.16: 133–143. 
[19] Barus, T.A. 2001. Pengantar Limnologi Studi Tentang Ekosistem Sungai dan Danau. 

Fakultas MIPA. Medan. USU Press. 
[20] Tatangindatu, F., O. Kalesaran, dan R. Rompas. 2013. Studi Parameter Fisika Kimia Air pada 

Areal Budidaya Ikan di Danau Tondano, Desa Paleloan, Kabupaten Minahasa. Budidaya 

Perairan. 1 (2) : 8-19. 
[21] Wahyuni, T.T., & Agus, Z.2018. Keanekargaman Ikan di Sungai Luk Ulo Kabupaten 

Kebumen. Biosfera. 35(1) 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


ICOPAMBS 2020
Journal of Physics: Conference Series 1832 (2021) 012009

IOP Publishing
doi:10.1088/1742-6596/1832/1/012009

17

 

 

 

 

 

 

[22] Hutabarat, S., & S.M. Evans. 1985. Pengantar Oseanografi. Jakarta: Universitas Indonesia 

Press. 
[23] Parker R. 2012. Aquaculture Science. New York: Delmar. 
[24] Boyd CE. 2015. Water Quality. Switzerland: Springer. 
[25] Mahadevan, G., V. Ravi. 2015. Distribution of mudskippers in the mudflats of muthupet, 

Southeast coast of India. International Journal of Fisheries and Aquatic Studies, 3(2): 

268-272. 
[26] Johnson, W.S. dan D. M. Allen. (2005). Zooplankton of the Atlantic and Gulf Coast, A Guide 

to Their Identification and Ecology. The John Hopkins. Uviversity Press. Baltimore and 

London. 
[27] Rahman, S.A., Admi, A., & Ruzkiah, A. 2017. Konsentrasi Pengenceran Salinitas terhadap 

Kemampuan Osmoregulasi Ikan Capungan Bangga (Pterapogan cauderni). Jurnal 

SAINTEK Peternakan dan Perikanan. 4(1) 
[28] Supartiwi E. N. 2000. Karakteristik Komunitas Fitoplankton dan Perifiton Sebagai Indikator 

Kualitas Lingkungan Sungai Ciujung, Jawa Barat. [Skripsi]. Institut Pertanian Bogor. 

Bogor. 
[29] 

 

 

[30] 

Hashari H. 2017. Perbandingan Keanekaragaman Jenis Ikan Di Hulu dan Hilir Sungai 

Telang Kabupaten Bangka. [Skripsi]. Jurusan Perikanan Fakultas Pertanian, Perikanan 

dan Biologi Universitas Bangka Belitung. Bangka Belitung 

Kang, B., He, D., Perrett, L., Wang, H., Hu, W., Deng, W. and Wu, Y., 2009. Fish and 

fisheries in the Upper Mekong: current assessment of the fish community, threats and 

conservation. Reviews in Fish Biology and Fisheries, 19(4), p.465. 
[31] Kordi, M. G. H. 2010. Budidaya Ikan Air Tawar. Yogyakarta: Penerbit Andi. 
[32] Tri & Agus. 2018. Keanekaragaman Ikan di Sungai Luk Ulo Kabupaten Kebumen. Jurnal 

Biosfera. 35(1) 23-28 
[33] Nurdawati, S., Adriani, S.N., Hendra, S., & Astri, S.2006. Komposisi Jenis dan Habitat Ikan 

di Danau Telur, Mahligai dan Danau Napal Sisik, Propinsi Jambi. Prosiding Seminar 

Nasional Ikan IV Jatiluhur. 
[34] Ismail A, Ahmad BM. 1992. Ekologi Air Tawar.Dewan  Bahasa  dan  Pustaka  Kementerian 

Pendidikan Malaysia, Kuala Lumpur 
[35] Nuryanto, A., Dian, B., M, Nadjmi.A., & Indrawan.2015.Fauna Ikan di Sungai Cikawung 

Kabupaten Cilacap Jawa Tengah.Jurnal Iktiologi Indonesia.15(1):25-37 
[36] Said, A. 2008. Beberapa Aspek Biologi Ikan Bujuk (Channa cyanospilos) dI DAS Musi, 

Sumatera Selatan. Jurnal Ilmu-Ilmu Perairan dan Perikanan Indonesia. 15 (1) : 27 – 34. 
[37] Kordi, M. G. H.2013. Budidaya Ikan Nila Unggul. Jakarta: PT. Agro Media Pustaka 
[38] Suyanto. 1994. Nila. Penebar Swadaya. Jakarta. 
[39] Yossa MI, Araujo-Lima CARM. 1998. Detritivory in two Amazonian fish species. Journal of 

Fish Biology.52(6) :1141-1153. 
[40] Huylebrock J, Hadiaty RK, Herder F. 2012. Nomorhamphus rex, a new species of viviparous 

halfbeak (Atherinomorpha: Beloniformes: Zenarchopteridae) endemic to Sulawesi 

Selatan, Indonesia. Raffl. Bull. Zool. 60: 477–85. 
[41] Iqbal M. 2011. Ikan-ikan di hutan rawa gambut merang-kepayang dan sekitarnya. Palembang. 

ISBN. 978-602-99492-1-6. 
[42] Atifah, Y.,& Fitri, A.L. 2017. Keanekaragaman Jenis Ikan di Sungai Batang Gadis 

Mandailing Natal Sumatera Utara.Scripta Biologica.4(4) 
[43] Anggraini, N., B, Karyadi., R.Z, Ekaputri., A.Y, Zukmadini., R, Sastiawan., & F, 

Anggraini.2018. The Population and Habitat of Mungkus Fish (Sycopterus 

cyanocephalus) in Bengkenang Waters South of Bengkulu. Journal of Physics. 1116 
[44] Maturbongs, M.R., Elviana, S., Sunami, S.,& deFretes, D. 2017, Studi Keanekaragaman Ikan 

Gelodok (Famili: Gobiidae) pada Muara Sungai Maro dan Kawasan Mangrove Pantai 

Kembapi, Merauke. Jurnal Ilmu-Ilmu Perairan, Pesisir dan Perikanan.7(2) 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


ICOPAMBS 2020
Journal of Physics: Conference Series 1832 (2021) 012009

IOP Publishing
doi:10.1088/1742-6596/1832/1/012009

18

 

 

 

 

 

 

[45] Al-Behbehani, B.E., & H.M.A.Ebrahim.2010.Environmental Studies on The Mudskippers in 

The Intertidal Zone of Kuwait Bay.Nature and Science. 8:79-87 
[46] Polgar, G., & R.Lim.2011.Mudskippers: Human Use, Ecotoxicology and Biomonitoring of 

Mangrove and Other Soft Bottom Intertidal Ecosystems.Institue of Ocean and Earth 

Sciences, Faculty of Science, University of Malaya Kuala Lumpur.Malaysia 
[47] Rachmatika, I.,Djadja, S.S.,& W.Nurcahyati.2002.Fish Diversity in Cibarean River, Gunung 

Halimun National Park: Its Unique Assemblage, Management and Conservation 

Consideration.Jurnal Iktiologi Indonesia.2(2):1-14 
[48] Redjeki, S., R. Pribadi & S. Pamungkas. 2013. Struktur Komunitas Larva dan Benih Ikan 

pada Ekosistem Mangrove dengan Umur Vegetasi yang Berbeda di Teluk Awur Jepara. 

Prosiding Seminar Nasional X Hasil Penelitian Perikanan dan Kelautan 2013. Fakultas 

Pertanian Universitas Gadjah Mada, bekerjasama dengan  Balai Besar Penelitian dan 

Pengembangan Pengolahan Produk dan Bioteknologi Kelautan dan Perikanan 

(BBP4BKP-KKP). 
[49] Suwartimah, K., M. Zainuri., & R. Pribadi. 2013. Keberadaan Populasi Ikan di Ekosistem 

Mangrove dan Estuaria di Daerah Mangunharjo-Semarang dan Morosari-Demak. 

Seminar Nasional III Hasil Penelitian Perikanan dan Kelautan–FPIK-Universitas 

Diponegoro, Semarang, 2 Nopember 2013. 
[50] Maeda, K., & K. Tachihara. 2004. Instream Distributionsand Feeding Habits of Two Species 

of Sleeper, Eleotri achanthopoma and Eleotris fusca in the Teima River, Okinawa 

Island. Ichthyolofical Research. 51(3): 233-240. 
[51] Hermawan, I., & W. Setiawan. 2013. Budi Daya Belut. Agro Media Pustaka, Jakarta Selatan. 

 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/

