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Abstract 

 
Penyerang river is one of rivers which located in district of Puding Besar, Bangka regency. The 

mining and agricultural activities were increased at the district that lead to the decreasing of the quality of 
the environment, especially  for the biodiversity of fish. The aim of this research was to investigate the 
diversity of fish, similarity index, and domination index of fish in Penyerang rivers, district of Puding Besar, 
Bangka Regency. The method used was survey-sampling method by placing six observation stationsin way 
of purposive sampling. It was divided on certain stations, such as up, middle and down stream station, 
whereas two for each stations.The data collected was chemical and physicalwater parameters and fish 
sampleby using gillnet, scoopnet and frock. The result shows that 18 fish species in Penyerang Rivers in 
District of PudingBesar , Bangka Regency composed of 13 genus and 9 families were found. The diversity of 
fish population and species in Penyerang River indicating on average range and was not dominate by 
certain species. Taken together, the populations of fish in Penyerang River were uniform. 
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Introduction 

Penyerangriver is one of river which located 
in the district of PudingBesar , Bangka Regency. 
According to ETM (Enhanced Thematic Mapper) 
report, on 2007 Penyerang river length was ± 7500 m 
(Bakosurtanal, 2007).  Environmental condition of 
Penyerang river was beinga big stream spot for several 
rivers, either  nature nor common river that used by 
human activities. This condition will might an impact 
for diversity of fish at Penyerang river.In addition, 
positive relation between diversity and 
environmentwere depend on two factors. First, 
increasing of micro-environment lead to diversity 
enhance. Second, a large area was more varies 
compared to small area (Wooton, 1991 inYustina, 
2001).  

Recently, a massive project was came from 
agriculture and mining activities which can impact to 
dashriver in particularly. Department of Forestry and 
agriculture was reported on statistical data, during 
2005 to 2007, agriculture field of Puding Besar district 
was increasing continuously from 187 ha to 297 ha, 
composed of rice and non-rice field. Those activities 
were resulted in decreasing river environment 
because of industry, human life and agriculture waste 
(Daryanto, 2004).  

Effendy (2003) revealed that the agriculture 
field was being pollutan source for water 
environment. It was dangerous for aquatic 
environment due to continuously exposure that will 
making harmfull effect. 

Therefore, this study was aimed 
forinvestigate the diversity of fish, it relation between 
species, similarity index, and dominance index of fish 
in Penyerang river. 
 
Method 

This study was done on March to August 
2010 in Penyerang river, KayuBesi Village, district of 
PudingBesar, Bangka Regency. The sample has 
identified in Fisheries Laboratory, Faculty of 
Agriculture, Fisheries and Biology, University of 
Bangka Belitung.  
 
Data Collecting 

Data was collected by survey sampling 
method, which recorded a part of population data for 
being representative of research object (Surakhman, 
1980 in Dwi, 2005). Moreover, sample of our study 
were obtained from certain observation station for 
being representative of biodiversity fish population in 
Penyerang river. 
 

 
Stations of observation 

Observed stations werechoosen by purposive 
sampling method, based onpersonalconsidering at the 
research location (Fachrul, 2006). It was divided on 
certain station, such as up, middle and down stream 
station, whereas two for each stations. 
 
Physical and chemical parameter measurement 

Parameter measurement consist of physical 
(temperature, clearity, depth, current speed, wide), 
and chemical (pH, dissolved oxygen). Speed of current 
was measured by the ball and stopwatch. 
 

Fish Sampling 
Fish sample was collected by pull net (5 m 

length, 2 m wide and 0.5 cm mesh size)used only on 
the day. Gill netwith 10 m length, 1.5 m wide, and1.5 
cm x 3 cm mesh size. It used only on the night. Besides 
that, serokas well as support the catching tools. In 
detail using the tools, pull net on each observed 
stationwas put into the river, both side of net pulled 
by wood or bamboo stick for opposite way with the 
river stream as 50 m in 3 times. Morover, gill net 
should to blocking river stream and used on evening in 
order to checking the result on the next morning. 

The catchedfish were record, measure, 
transfer to 5-10% formalin, and labeled. The next step 
at laboratory, fish sample should to washing from the 
formalin, and then keep it into 70% alcohol. 
 

Data Analysis 
Fish Sample Identification 

Sample delivered to Fisheries Laboratory of 
Agriculture, Fisheries and Biology Faculty, Bangka 
Belitung University. In order to identification of 
sample based on Kottelat, et.al. (1993) and Saanin 
(1984). 
 
Relative Biodiversity 

Relative biodiversity calculated by total 
percentage (Brower, et al. 1990). 

Kr = 
  

 
x 100 % 

Where Kr is relative abundance;ni is the amount of 
individues -i, ; N is sum of individue of all species. 
  
 
Frequency of availabliity 

Availability frequentcould indicate the large 
local population of certain species. According to 
(Brower, et al. 1990). 
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Fi = 
  

 
 x 100 % 

Where Fi is Frequency of the availability of catched 
species i (%); ti = number of stations where the species 
i been found; T = Amount of all stations. 
 
Diversity Index 

Diversity index was being one of ecology 
index that commonly use in evaluation of ecosystem 
based on biological factor.In obtaining biodiversity of 
fish, Shannon-Wiener index was used (Fachrul, 2006) : 

H’ =   
  

 
) ln (

  

 
  

Where H’ is index of Shannon-Wiener; Ni is number of 
individual species i; N is number of total individual of 
all species. 
Criteria : 
 H’< 1  : Low diversity 
 1<H’<3 : Medium diversity 
 H’> 3 : High diversity 
 
Similarity Index 

Maximum diversity (Hmaks) will appear 
ifbiodiversities of species at observed station showed 
uniformly or H’ = Hmaks= log2. Biodiversity formula to 
measuring Similarityindex (E): 

E =  
  

     
   

  

   
 

 

E = Index of similarity; H’ =  Shannon-Wiener Index of 
diversity; H max = maximum diversity; S =Number of 
species. 

Similarity index in range 0-1. Index 
valuewhich is close to 0 indicating that some species 
or individual were relative. It means some species are 
many than others or opposite. However, 
similarityindex that is close to 1indicating that some 
individual in species were uniform. 

 
Dominance Index 
  Simpson’s dominance Index (Legendre & 
Legendre, 1983 in Setyobudiandi, et al.,. 2009) was 
used to know the dominace index in this study : 

C = ∑  
  

 
)

2
 

Where C is Simpson’s dominance Index, ni is number 
of individue of species i,  N is total number of individue 
of all species. 
 Dominance index in range 0-1; index 
1indicating thathighly domination (only one species 
was found at observed station). Index 0 indicating 
thatno domination was found.  
 
Result and Discussion 
Environmental Parameter 

Physical and chemical parameter 
ofPenyerang river, district of  PudingBesar, Bangka 
Regency,showed on table 1.

 
 
Table 1 Physical and chemical Parameter in Penyerang River 

Parameter 
Station 

1 2 3 4 5 6 

Physical 
- Temperature (OC) 
- Clearity  (%) 
- Current speed (cm/s) 
- Depth (cm) 
- Width (m) 
- Canopy cover(%) 

 
26 

100 
19,37 
46,44 
3,70 
±65 

 
25 

100 
26,88 
55,88 
2,73 
±70 

 
25 

100 
10,75 
48,78 
2,36 
±70 

 
26 

100 
30,03 
40,66 
4,13 
±75 

 
24,5 

65,15 
31,74 

92 
3,26 
±70 

 
25 

87,77 
28,43 
87,22 
5,16 
±80 

Chemical 
- pH 
- Dissolved oxygen (mg/L) 
- Total Phospat (mg/L) 
- Total N (mg/L) 

 
5 

5,75 
0,0041 

60,0 

 
5 

5,95 
0,0023 

41,8 

 
5 

5,55 
0,0045 

47,4 

 
5 

5,55 
0,0040 

17,5 

 
5 

5,75 
0,0043 

6,50 

 
5 

5,55 
0,0065 

14,2 

  
The temperature of Penyerang river was 24.5

o
C – 26 

o
C, and average temperature was 25.25

o
C.According 

to Effendi (2003) temperature in 20
o
C – 30 

o
C was 

optimumfor the growth of phytoplankton. It will 
provide more nutrients for the fish. 
  

In addition, the river stream had a vital function for 
organism life, dissolved oxygen and mineral. Mason 
(1981) in Susilawati (2001) classified that Penyerang 
river was being one of the low to middle current river 
(10-25 cm/dt) - (25-50 cm/dt). It was potential for 
gather fish feeding due to some organic process make 
it happen. Barus (2000) described thatthe river with 
had low current was more comfortable for organism 
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habitat without certain adaptation. Our findings on 
the three of station (I, II, dan III) were low current 
categories, which located at upper part of Penyerang 
river. Morover, the downstream part that consisted of 
IV, V, and VIstation were average current categories. 

pH value in Penyerang riverwas 5, or acid, but 
that condition still accepted. Usually, fish population 
was more optimumat 6.5-8.5 (Barus, 2000). Pescond, 
(1973) inHaryono (2001) explained that  in range of pH 
at 4 – 11, fish could adapted. The acid condition of 
Penyerang River might because of some organic 
process, which is happen in the river bottom. The 
heavy forest that surrounded of Penyerang river 
makes it happen. 

The dissolved oxygen at Penyerang river was 
5.68mg/l, indicating good enough for fish environment 
based onPescod (1973) in Haryono (2001) which 
reported the minimum dissolved oxygen was 3 mg/L. 
It found uniformly at all of observed station along 
Penyerang river. It was poor because of 
sunlightintensity was covered by canopy, which 
ranged 65%-80%, so the production of oxygen by 
photosynthesis is lacking.  

The content of phosphate in the Penyerang 
river ranged from 0.0023 to 0.0065 mg/L with an 
average of 0.0042 mg/L. In general, the phosphate 
fertility range that containing water was divided into 
low, moderate and high level, based on value 0 to 0.02 
mg/L, 0.021 to 0.05 mg/L, and 0.051 to 0.1 mg/L 
respectively (Effendi, 2003). Based on Effendi (2003), 
Penyerang river classified in low fertility levels. This 
suggests that the process of fertilization in plantations 
around the river, which will increase the phosphorus 
content, is not influential enough. 

Totalnitrogen is a representative of nitrogen 
in organic form (proteins, amino acids, urea) and 
inorganic (nitrite, nitrate, ammonia). Penyerangriver 
has a total nitrogen values ranged from 6.50 to 60 
mg/L, with an average value of 31.23 mg/L. 
AccordingTchobanoglous and Burton (1991) in Effendi 
(2003) total nitrogen of Penyerang river was slightly 

concentration, so it is not harmful for fish life. The 
highest total nitrogen contained in the station I, II, and 
III which is an upstream and mid-stream area with an 
average value of 49.73 mg/L, while the lowest total 
nitrogen was in the station IV, V, VI, which is an area 
of mid to the lower river with an average value of 
12.73 mg/L. The high concentration of total nitrogen 
in the upstream areas due to vegetation density, while 
in the downstream areas caused by the extent of river 
line, that allowing the nitrogen molecules spread more 
widely. 

 
Resources conservation fish in the Penyerang river 
 Identification and analysis of fish in the 
Penyerang River presented in Table 2 and 3.  
In generally, the fish that obtained in Penyerang River 
divided into 9 families and 18 species. Based on the 
types of fish seem that most was from the 
Cyprinidaefamily. Cyprinidaeis freshwater fish that 
very large and could be findingeverywhere in the 
world except Australia, Madagascar, New Zealand, and 
South America (Kottelat, 1993). 

Species composition is accumulative number 
of species. Table 2 shows that the composition of fish 
was vary at each observed station. 
Dermogenyssumatrana (julungjulung) found in each 
station. It was the most numerous in the station I (16 
fish). Based on observations of the vegetation, the 
station I was denseof Pandanus sp. Julungjulung fish is 
herbivorous fish, feeding algae and kinds of tiny 
particles in order to adaptof theirsmall mouth 
(Samuel, 2010). Due to it conditions, julungjulung fish 
allowed to be found in station I. In addition, the dense 
of vegetation at the station I was also supports the fish 
for coveringtheir habitat that gather on the surface of 
the waters (Kottelat, 1993). Morover, the most of fish 
was found at station VI, due to thestation is the widest 
(about 5.10 m). The wide area is possible to having a 
more variety than the small areas (Wooton, 1991 in 
Yustina, 2001), resulting in abundance of fish. 

 
Table 2 Fish composition of observed stations 

No 
 

Species 
 

  Composition of species 

Family Local name Station 

  I II III IV V VI 

1 Bettaanabatoides Osphronemidae Tepala - + + + - + 

2 Channalucius Channidae Kioung - - - - - + 
3 Channastriata Channidae Gabus - - - - - + 

4 Cyclocheilichthysarmatus Cyprinidae Keperas - - - - + + 

5 Homalopterasp Balitoridae Lenjing - - - - + - 

6 Osteochilusspilurus Cyprinidae Kepaet - + + + + + 

7 Nandusnebulosus Nandidae Ketiber + - - + + - 

8 Kryptopterussp Siluridae Tepurong - - - - - + 

9 Luciocephaluspulcher Luciocephalidae Templusok - - + - - + 
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10 Mystussp Bagridae Baung - - - - + - 

11 Nemacheilusselangoricus Balitoridae Pasir + + - + + + 

12 Neohomalopterajohorensis Balitoridae Betutu - - + + - + 

13 Puntiusbinotatus Cyprinidae Tanah + + + + - + 

14 Puntiusjohorensis Cyprinidae Tepalapinang - - + - - - 
15 Rasborabankanensis Cyprinidae Kemuntis - + + + + + 

16 Rasboracephalotaenia Cyprinidae Seluanghitam - + + - + + 

17 Rasborasp Cyprinidae Seluangmerah - + + - - + 

18 Dermogenyssumatrana Hemiramphidae Julung-julung + + + + + + 

Note : (-) = no fish were found; (+) = there were fish found 

 
 

Tabel 3 Relative abundance of fish in observation station 

No Species 
 

KelimpahanRelatif 

Station 

I II III IV V VI 

1 Bettaanabatoides  - 1.111 0.96 3.23 - 0.437 

2 Channalucius - - - - - 0.437 

3 Channastriata - - - - - 0.873 

4 Cyclocheilichthysarmatus - - - - 6.45 0.873 

5 Homalopterasp - - - - 2.15 - 

6 Osteochilusspilurus - 1.111 7.69 3.23 12.9 10.04 

7 Nandusnebulosus 8 - - 1.61 1.08 - 
8 Kryptopterussp  - - - - - 0.873 

9 Luciocephaluspulcher - - 1.92 - - 0.873 

10 Mystussp - - - - 1.08 - 

11 Nemacheilusselangoricus 4 4.444 - 14.5 5.38 11.35 

12 Neohomalopterajohorensis - - 0.96 3.23 - 0.437 

13 Puntiusbinotatus 24 14.44 0.96 12.9 - 3.057 

14 Puntiusjohorensis - - 0.96 - - - 
15 Rasborabankanensis - 55.56 52.9 56.5 21.5 10.04 

16 Rasboracephalotaenia - 7.778 6.73 - 41.9 20.52 

17 Rasborabeouforti - 1.111 23.1 - - 38.86 

18 Dermogenyssumatrana 64 14.44 3.85 4.84 7.53 1.31 
 Total 100 100 100 100 100 100 

Note: (-) = none of fish; Green = highest frequent; Red = lowest frequent; Blue= Bangka original species. 

 
The highest relative abundance of fish in the 

station I was Dermogenyssumatrana (Julungjulung) 
with a value of 64%. The highest relative abundance at 
station II, III, and IV is occupied by 
Rasborabankanensis (kemuntis) with the percentage 
of abundance was 55.56%, 52.9% and 56.5%, 
respectively. On the oher hand, the highest relative 
abundance of station V and VI was 
Rasboracephalotaenia (blackseluang) with 41.9%, and 
Rasborabeouforti (red seluang) with 38.86%. 

Based on observations of physical 
parameters, vegetation around the river was 
indicating normal forDermogenyssumatrana 
(Julungjulung) have a relatively high abundance.Due to 
the dense vegetation is the most preferred habitat to 
find food and shelter. While at the station II, III, and IV 
Rasborabankanensis (kemuntis) is a species with the 
highest  

 
relative abundance. It is distributed in the fresh waters 
of Sumatra and Borneo, as well as Penyerang river. 
Rasborabankanensis found in almost all stations, 
indicating for uniform relative abundance based on it 
value. It revealed that Penyerang river preferred 
habitat in accordance with Rasborabankanensis. 

At the station V and VI, , 
Rasboracephalotaenia (blackseluang) and 
Rasborabeouforti (redseluang) were the highest 
species due to preferred temperatures between 22-
24°C and22 – 25

o
Cwith an optimum pH value of 5-7.5 

(Bleker, 1852). 
 

Index of diversity, similarity, and dominance 
The index value of fish diversity at each 

observation station ranged from 0.958 to 1.801. Based 
on these values, the diversity of fish species in the 
Penyerang river tend to moderate. It was indicating 
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stable biota communities or ecological pressures 
(Odum, 1993).The smallest diversity index found in the 
first station with 0.958, which means instability of 
biota community or heavily polluted water quality 
(Barus, 2000).Chemical parameters revealed that the 
total nitrogen in the station I was higher than other 
stations about60 mg/L. This value indicating the total 
nitrogen was not good for fish (Tchobanoglous and 
Burton, 1991 in Effendi, 2003).However, the highvalue 
of total nitrogen at the firststation is not clear yet. 

Homological index value (E) of all observation 
stations ranged from 0.573 to 0.759 with an average 
value of 0.667. According to Krebs (1986) in Odum 

(1993) the value of similarity should to E≤0,4: low 
similarity population; 0.4 <C≤0,6: moderate similarity 
population; E≥0,6: high similarity population. Based on 
these criteria the PenyerangRiver has uniform 
population, which is means, the population of fish 
spread evenly on all stations. 

Simpson’s dominance index on each station 
ranged 0,227 – 0,475. It means no dominant species 
found (Odum, 1993). 

The index value of diversity, similarity and 
dominance of fish in thePenyerang River showed in 
Figure 1. 

 

 

Figure 1 Index value of diversity, similarity and dominanty of fish in the Penyerang River 

Conclusion 
Our findings revealed that 18 fish species in 

Penyerang Rivers in PudingBesar District, Bangka 
Regency composed of 13 genus and 9 families. 
Kemuntis(Rasborabankanensis) was more than other 
species. The diversity of fish population and species in 
Penyerang River indicating on average range and was 
not dominated by certainspecies. Taken together, the 
populations of fish in Penyerang River were uniform. 

 

Acknowledgment 
Thank you very much for PT Timah, Tbkwho 

has participated in funding support, because of their 
sponsorship, our research project could be finished. 
 
References 
Bakosurtanal. 2007. Pengolahan Citra Digital 

Landsat
ETM

 Tahun 2006. Bogor: Badan 
Koordinasi Survei dan Pemetaan Nasional 

Barus, T. A. 2000. PengantarLimnologi. Palembang: 
UniversitasSriwijaya. 

Bleker.1852.Rasboracephalotaenia.http://www.fishba
se.org. [diunduh 18 Agustus 2010] 

BPS Kabupaten Bangka. 2009. Bangka Dalam Angka. 
 Sungailiat: BPS Kabupaten Bangka 
Brower, J. E., J. H. Zar, dan C. N. Von Ende.1990. Field 

and Laboratory Methods for General 
Ecology.Wm. C. Brown Publishers, Boulevard 
USA. 

Daryanto. 2004. MasalahPencemaran. Bandung: 
Tarsito 

Dwi C, M. I. 2005. Struktur dan Komposisi Vegetasi 
Pantai dan Mangrove Di Pesisir Barat dan Timur 
Nanggroe Aceh Darussalam Pasca Tsunami. 
Semarang: Jurusan Ilmu Kelautan Fakultas 
Perikanan dan Ilmu Kelautan Universitas 
Diponegoro. Skripsi [tidak dipublikasikan]. 

0,958 

1,192 

1,434 

1,412 

1,667 

1.801 
0,691 

0,573 

0,622 

0,679 

0,759 

0.682 

0,475 

0,339 

0,345 

0,362 

0,252 

0.227 

0

0,5

1

1,5

2

I

II

III

IV

V

VI

Keanekaragaman (H')

Keseragaman (E)

Dominansi (C )

http://www.fishbase.org/
http://www.fishbase.org/


Journal of Aquatropica Asia Gustomi, et al.,2016 ISSN: 2704 3601 
Vol.3, No.1 2016 

 

 
 

28 
 

DKP Provinsi Bangka Belitung. 2006. Profil Pulau-Pulau 
Kecil Di Kabupaten Bangka Dan Kabupaten 
Bangka Barat. Pangkalpinang: DKP Provinsi 
Bangka Belitung. 

Effendi, H. 2003.TelaahKualitas Air.Yogyakarta: 
Kanisius. 

Fachrul, M. F. 2006. Metode Sampling 
Bioekologi.Jakarta : PT. BumiAksara 

Haryono.2001. BiodiversitasIkan di 
KawasanRehabilitasiBakauPaojepe, 
KabupatenWajo, Sulawesi Selatan. Zoo 
Indonesia (28) : 26-35. 

Kottelat, M., A.J.Whitten., S.N. Kartikasari., and S. 
Wirjoatmodjo.1993. Freshwater Fishes of 
Western Indonesia and Sulawesi - Ikan Air 
Tawar Indonesia Bagian Barat dan Sulawesi. 
(EdisiDwiBahasa). Periplus Editions LTD., 
Hongkong. 377 p. 

Odum, E,P. 1993. Dasar-dasarEkologi [edisi 
3].Translation Copyright Gajah 
MadaUniversity Press. Jogjakarta. 697hlm. 

Saanin, H. 1984. TaksonomidanKunciIdentifikasiIkan 
1.Bogor: BinaciptaAnggota IKAPI. 

Setyobudiandi I, Sulistiono, Fredinan Y, Cecep K, Sigid 
H, Ario D, Agustinus S, Bahtiar. 2009. 
Sampling danAnalisis Data 
PerikanandanKelautanTerapanMetodePenga
mbilanContoh di Wilayah 
PesisirdanLaut.FakultasPerikanan Dan 
IlmuKelautan IPB. 

Susilawati, N. 2001.KomposisiJenis-JenisIkan Serta 
AspekBiologiReproduksidanKebiasaanMakana
nIkanGenggehek (Mystacoleucusmarginatus) 
Di Sungai Cimanuk, SegmenSumedang.Skripsi. 
Program 
StudiManajemenSumberdayaPerairan. 
FakultasPerikanandanIlmuKelautan IPB. 
Bogor. (tidakdipublikasikan). 

Yustina. 2001. Keanekaragaman Jenis Ikan Di 
Sepanjang Perairan Sungai Rangau Riau 
Sumatera. Natur indonesia 4 (1) : 1-14. 

 
 

 


