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Abstract—The purpose of this study is to describe the 

presence of species diversity and composition in Bratas 

River. Fish sampling was conducted in dry and rainy 

seasons in five locations, namely Batu City, Blitar City, 

Tulungagung regency, Jombang Regency, and Mojokerto 

Regency, East Java. This study collected 295 individual 

fishes belonging to 12 species. The 162 individuals were 

obtained in the dry season, while 133 individuals were 

captured in rainy season. The most dominant species was 

mujahir (Oreochromis mosambica) followed by keting 

(Mystus paniceps) and kutuk (Channa striata). The fish 

abundance significantly varied among study sites, while 

that of species richness and diversity did not differ 

significantly. Fish diversity in high elevation was the 

lowest, while that in relatively middle elevation was the 

highest. Compared to the previous report, fish species 

diversity in Brantas was decreasing, some species were not 

found. Three species were considered as exotic include 

Oreochromis mosambica, Clarias batracus, Oreochromis 

niloticus. 
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I. INTRODUCTION 
IVERINE fishes are a taxonomically threatened group 
because of their high sensitivity to quantitative and 

qualitative changes in river ecosystems [1]. Rapid 
industrialization, intensive agriculture, overexploitation, and 
habitat changes along are crucial threats to the sustainability of 
fish community in lots of rivers [2]. Invasive species and 
habitat degradation are among the main threat to diversity loss 
[3].  Issues regarding the impact of the introduction of exotic 
species have been discussed globally, because the cases for 
aquaculture, fisheries and the pet trade has increased rapidly 

 
 

[4]. Cultivation of aquaculture, mosquito control e.g. malaria, 
sport fishing, ornamental purposes, research activities, 
demonstrations at national fairs and accidental introductions 
are the main reasons for this introduction. Moreover, these 
trade regulations are rather lax and lack of general data on the 
ecological impacts of non-native fish species, despite the fact 
that one-third of the world's worst aquatic invasive species are 
aquarium or ornamental species [5]. In general, whether the 
impact of these introductions is positive or negative depends 
on the context [6], [7] and has been the source of much debate 
[8]–[10]. In general, the negative impact is decrease in the 
diversity of local species, while the positive effect is 
contributed from the economic and trade sectors. Therefore, 
research on the impacts of non-native fish is important for 
developing solutions to conservation problems [11], [12]. One 
of the important studies that need attention is fish diversity. 

Slow and inadequate conservation measures to reduce the 
effects of fish stress have led to many species decline [13]. 
Conserving biodiversity in an area requires an appropriate 
management strategy. Species diversity data is very necessary 
to support the success of conservation strategies. Several 
studies on fish biodiversity have been carried out around the 
world [14]–[18] Most of those studies are concern about the 
species decline and emphasized conservation activities. A 
study in Klawing River, Central Java found 18 species, four of 
them are exotic species [19](Suryaningsih et al 2018), research 
in three tributary streams in Serayu Basin Central Java found 
14 species, three of them are exotic species [20](Suryaningsih 
et al 2020), research in Aceh found 114 fish species, 9 of 
which are exotic species [21](Muchlisin and Azizah, 2009). A 
study in Cibareno rivers, Mountain Halimun National Park 
found 29 species, three of which are exotic [22](Rachmatika et 
al, 2002). Oreochromis mosambicus, Cyprinus carpio, 
Oreochromis niloticus, Poecilia reticulata are among the most 
common exotic species reported in those studies. The presence 
of exotic species is usually associated with developing 
aquaculture and the pet trade. 
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One of the developing fisheries and the pet trade locations is 
in East Java. Brantas Rivers is one of the important river 
ecosystems in this region. This river supports millions of 
people who live along with the river’s ecosystem. Brantas 
provides water resources for numerous human activities along 
the area which was passed by the river ecosystem, including 
agriculture, fisheries, industry, and tourism [19]. Hence, the 
area along Brantas River has developed very quick and 
contributed significantly to ecosystem quality degradation. 

Brantas is one of the interesting river's ecosystems which 
was estimated home to numerous rivers ecosystem. Fishes are 
one of the interesting targets for biodiversity surveys. The first 
study on fish diversity in Brantas Rivers found 87 fish species. 
To generate fish data under the rapid development of houses 
and settlements along Brantas River, [20], enlarge the survey 
area from upstream to the estuary, and found 59 species of 
freshwater fish.  

The rapid development of the area alongside Brantas River 
seems to contribute to the decrease of freshwater fishes in 
Brantas Rivers. Over exploitation, intensive agriculture, and 
habitat changes along Brantas Rivers seems responsible for the 
decrease of fishes [20], [21]. Environmental degradation was 
reported to contribute to fish habitat destruction [22]. Diversity 
and composition surveys of fish can provide important 
information regarding two things, first is the status of threats to 
fish diversity by river quality and second is the existing 
condition of fish composition that is still able to survive as a 
resource that can be utilized by local communities. A checklist 
of recent biodiversity status is often important to determine the 
changes of species extinction in a particular ecosystem.  A 
checklist is one of the crucial instruments in biodiversity 
management. The purpose of this study is to describe the 
presence of species diversity and composition in Brantas 
River. 

II. MATERIALS AND METHODS 
 

This study was carried out in Brantas River, East Java, 
Indonesia in 2019. Sampling was conducted in dry and rainy 
seasons, in five study sites. Te study sites were selected 
purposively to represent different elevation, in Batu City, 
Blitar City, Tulungagung Regency, Jombang Regency and 
Mojokerto Regency. Those sites represented important City in 
which the development has grown rapidly in recent years. In 
East Jave rainy season occurs from October to February, while 
the dry occurs from April to September. In each location, 
samplings were conducted at fur points. In Batu, the samplings 
were done in Sidomulyo (Sdm), Kungkuk (KK), Coban Talun, 
(CT) and Sumber Brantas (SB). In Blitar, samplings were 
performed in Bendungan Wlingi (BW), Sukojayan (Skj), 
Bendungan serut (BS), and Rejowinagun (Rej). In 
Tulungagung, it was conducted in Lembu peteng (Lp), 
Bandung (Bdg), Ngujang (Ngj), ND Bendosari (Bd). In 
Jombang it was include Jembatan perak (JP), Plandaan (Pld), 
Ploso (Pls), and Tapen (Tp). In Mojokerto it was included in 

Mbetro kemlagi (Mb), Gombongan (Gbg), Kemantren gedek 
(KG) and Lengkong (Lk) (Figure 1). Fish samplings were done 
twice daily, in the morning (7:00 to 10:00) and afternoon 
(14:00 to 17:00), each using a duration of 3 hours. Samplings 
were carried out by placing a gill net measuring 2-4 cm at a 
predetermined location. All samples were transferred to the 
Laboratory of Animal Diversity Universitas Brawijaya for 
species identification. The identification was done base on 
several literatures [23]–[25]. The data were analyzed using the 
Shannon Wiener index (diversity analysis), and the Bray-
Curtis index. The differences of mean abundance between 
locations and seasons were tested by one-way analysis of 
variance. Statistical tests were performed using Excel and 
SPSS® version 20 (SPSS Inc. Chicago, IL, USA). 
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Fig. 1 Study sites in Batu, Blitar, Tuluingagung, Jombang 

and Mojkerto, East Java, Indonesia 

III. RESULTS AND DISCUSSION 

A. Result  

This study collected 295 individual fishes belonging to 12 
species. The 162 individuals were obtained in the dry season, 
while 133 individuals were captured in the rainy season. The 
most dominant species was mujahir (Oreochampus 

mosambicca) followed by keting (Mystus paniceps) and kutuk 
(Channa sriata). Eight species were considered vulnerable, 
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these consisted of Mystus paniceps, Barbodes balleroides, 

Pseudoleis micronemus, Barbodes gonionatus, Trichogaster 

tricepterus, Pangasius djambal, Hemibragus nemurus, and 

Poecilla reticulata (Table 1). The mean of fish abundance was 
highest in Blitar (9.75 individuals both in dry and rainy 
season), while the lowest was found in Batu (4.25 individuals 
in the dry season and 2.5 individuals in rainy season). The fish 

abundance varied significantly among study sites (P<0.05) 
(Figure 2). The highest species richness was found in Blitar 
(11 to 12 species) while the lowest was found in Batu (5 
species) (Figure 3). Of the total species found, three species 
were classified as exotic, namely Oreochromis mosambicus, 

Clarias batracus, Oreochromis niloticus.

Table 1. Fish abundance collected from study sites in the dry and rainy season 
Species name Status Local name  Dry season  Rainy season 

 

 

 

 
Ba1 Bi1 Tu1 Jo1 Mo1  Ba2 Bi2 Tu2 Jo2 Mo2 Total  

Oreochromis 

mosambicca 

LC Mujair 
 7 8 9 7 7 

 
1 6 5 6 4 60 

Mystus paniceps VU Keting 0 4 7 7 5  0 4 3 2 3 35 
Channa striata LC Kuthuk* 0 4 3 4 3  0 4 4 4 2 28 
Barbodes balleroides VU Bader Merah 0 5 4 3 5  0 2 2 3 3 27 
Pseudoleis micronemus VU Jendhil 0 3 1 4 5  1 4 0 4 3 25 
Barbodes gonionatus VU Bader Putih 0 5 4 2 1  0 4 3 1 4 24 
Trichogaster tricepterus  VU Sepat* 3 3 1 1 0  5 4 4 2 0 23 
Pangasius djambal VU Jambal  0 2 2 2 3  0 3 3 4 2 21 
Clarias batrachus  LC Lele 2 2 6 0 1  1 2 5 0 0 19 
Hemibragus nemurus VU Rengkik 0 2 2 2 2  0 2 2 1 1 14 
Poecilla reticulata VU Gathul 4 1 1 0 0  2 2 1 1 1 13 
Oreochromis niloticus LC Nila 1 0 0 1 1  0 2 1 0 0 6 
   17 39 40 33 33  10 39 33 28 23 295 

Note: *Conservation status was determined based on IUCN red list data (IUCN, 2017). 
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Fig. 2 the mean of fish abundance (± Stdev) among the study sites, 

note; different alphabet above the error bar indicated the significant 
different among the means 

 

 
Fish species richness ranged from 5 to 12 among the study 

sites.The level of fish species diversity varied along with the 
study sites. The highest diversity was found in Blitar both 
during the dry season (3.27) and the rainy season (3.48); while 
the lowest was found in Batu in both the dry (2.06) and rainy 
(1.96) seasons. Statistical analysis showed that season does not 
have a significant effect on fish diversity (Figure 4).  

Cluster analysis showed that fish compositions were 
grouped according regions (adjacent areas). The first group 

 
Fig. 4 species diversity of fishes in the Brantas River  

 
Fig. 3 species richness of fishes in the Brantas River 
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consisted of fish compositions from Blitar and Tulungagung. 
The second group consisted of those from Jombang and 
Mojokerto dry season. The first and second groups combined 
with that from Mojokerto rainy season to form the bigger 
cluster. The last group consisted of those from Blitar (Figure 
5). This shows that there is an effect of elevation on the 
similarity of the composition of the fish caught. 

Compare to previous years, this study collected same 
species richness as that in 2017, but only four of those exactly 
same species. Study in 1998 showed the highest species 
richness (53 species). Study in 2017 collected the species 
records Trichopsis vittata, Xiphophorus helleri and Aequidens 

pulcher compare to those in 1998 (Table 2).  
 

 

 
Fig. 5 the similarity of fish composition among study sites and between 

 
 

Table 2. Composition of Fish Species that have been Reported and Current Findings in the Brantas River 
 

No Species Family Current 

study Previous studies 

 Local name Scientific name  2019 2017 2008 1998 

1 Berot Mastechembelus unicolor Mastacembelidae    * * 
2 Bader merah Barbodes balleroides Cyprinidae *  * * 
3 Bader putih Barbodes gonionatus Cyprinidae *  * * 
4 Belut Monopterus albus Flutidae     * 
5 Kuniran Mystacoleocus marginatus muliidae    * 
6 Bethik Anabas testudineus Anabantidae   *  * 
7 Betutu Axyeleotris marmorata Eleotridae     * 
8 Cucut Dermogenys pussila Hemiramphidae   *  * 
9 Wader bintik dua  Puntius binotatus Cyprinidae  *  * 

10 Gurame Osphpronemus goramy  Osphronemidae    * 
11 Jambal Pangasius djambal Pangasiidae *   * 
12 Jendil Pseudoleis micronemus Pangasiidae *   * 
13 Keting Mystus paniceps Bagridae *   * 
14 Kutuk Channa striata Channidae * * * * 
15 Muraganthing Barbonimous altus Cyprinidae   * * 
16 Nila Oreochampis niloticus Tilpadae  *  * * 
17 Papar Merah Notpterus notopterus Notopteridae    * * 
18 Papar Biru Nopterus chilata Notopteridae     * 
19 Palung Hamphala macrolepidota Cypriniidae     * 
20 Rengkik Hemibragus nemurus Bagridae *   * 
21 Sili Macrognatus aculeatus Mastacembelidae     * 
22 Sepat Trichogaster tricepterus  Osphronemidae *   * 
23 Seren Anematicthys apogon Cyprinidae     * 
24 Suckermouth Pterygoplichtys Perdalis Loricariidae   *  * 
25 Ulo Laides longibarbis Schilbeidae    * 
26 Wader  Cyclocheiltys sp Cyprinidae    * 
27 Lokas/W. gunung Labiobarbus leptocheilus Cyprinidae    * 
28 Jogoripo Achrochordonithyus rugosus Akysidae    * * 
29 Pengkih Ambasis nalua Anabantidae    * * 
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30 Kepala Timah Aplocheilus panchax Cyperinodontidae   *  * 
31 Bandeng Chanos cahnos Channidae     * 
32 Lele Lokal Clarias batracus  Clariidae * *  * 
33 Lele Dumbo Clarias gariepiens Clariidae     * 
34 Tombro Cyprinus carpio Cypriniidae     * 
35 Tapel Watu Glyptorax platypogan  Sisoridae     * 
36 Keprek Helostoma lemmenicki Helostomatidae     * 
37 Sogoprono Ichtyocampus carce Syngnathidae     * 
38 Areng-areng Labeo chrsyophekadion Ostariopheii     * 
39 Sengkaring Labeobarbus siamensis Cypriniidae     * 
40 Baung Mystus gulio Bagriidae     * 
41 Lenger Macrones nemurus Ariidae     * 
42 Bekel Mystus nigriceps Bagriidae     * 
43 Uceng Nemachilus fasciatus Combitidae     * 
44 Kotes Ophiochephakus gachua Channidae     * 
45 Bekes Ophiochepalus melanopterus Channidae     * 
46 Nilem Osteochlus haseltii Cypriniiade     * 
47 Mengkreng Pangasius nasutus Pangasidae     * 
48 Gatul Poecilla reticulata Cyprinoformes * *  * 
49 Wader kuning Rasbora lateristriata Cypriniidae     
50 Lawak Puntius bromoides Cypriniidae    * 
51 Wader pari Rasbhora ayrotaenia Cypriniidae    * 
52 Mujair Oreochampus mosambicca Tilapidae * *  * 
53 Croaking gourami Trichopsis vittata Osphhronemidae   *   
54 Cingir putri  Xiphophorus helleri poecciliidae  *   
55 Garingan Tor tambroides  Cypriniidae    * 
56 Golosom  Aequidens pulcher Cichilidae   *   
57 Kebogerang Mystus nigriceps Bagriidae     * 

 Total    12 12 9 53 
Source: several studies [20], [22], [26]  

B. Discussion 

Our study collected lowest species number in highest 
elevation site (Batu), while highest species richness occurred 
in Blitar during rainy season. The fish diversity and 
compositions from Blitar and Tulungagung have closer 
similarity that those from other sites. These results are 
consistent with studies conducted in Columbia (South 
America) and Europe. Study in Columbia showed that the 
highest species richness was found at lower elevations ≤500 
and 1000 m a.s.l.; species richness decreased with increasing 
elevation. However, diversity patterns of common and 
dominant species decreased with increasing elevation to 2000 
m a.s.l., but there was a marked increase at 1250 m a.s.l [27]. 
In European studies it was reported that species richness and 
diversity decreased in the upper part of the gradient; and fish 
abundance showed a unimodal response to elevation; the 
highest numbers were found at elevations between 250 and 
500 m [28].  

This study found 12 species of fish in all sampling sites in 
Brantas River (Table 1). Compared to Risjani et al., (1998) 
study (Table 2), this finding showed a lower species richness, 
indicated a tendency of number of species decreasing. Studies 
during last ten years showed the number of fish species in this 
river ranged from 9 – 12 [22], [26]. Anthropogenic effects 
related to habitat change, the introduction of exotic species as 
well as river blockages for irrigation, channeling, sand 

dredging, silting river bodies, industrial area in down 
streaming sites and the development of settlements around the 
Brantas River were among the important threats. These threats 
lead to disruptions to the fish food base and habitat. East Java 
Province is one of the provinces with a very high level of 
physical development, for example the construction of 
highways, bridges, housing and other facilities (sumarjoko). In 
addition, agricultural and gardening activities are also high. In 
some areas there are also various industries. With numerous of 
activities, pollutants and sediments enter river bodies and 
become the main source of air pollution. 

 The fish population in East Java is dominated by 
Cyprinidae and Tilapiidae composed of approximately 50% of 
the species. The populations of these fish species have 
changed from year to year both in number of individuals and 
species. The presence of non-native species such as 
Oreochromis mosambicus, Clarias batracus, Oreochromis 

niloticus has been reported since 1998 in Brantas [20], [22], 
[26]. Cases of introduction of these species have also been 
reported in various studies abroad. Cyprinus carpio, Carassius 

auratus, Oreochromis mosambicus, Oreochromis niloticus 
were among the invasive species which received much concern 
[29]–[33]. These exotic fish species are easily found in 
Brantas and other rivers in Indonesia. This situation often 
associates with the extensive development of aquaculture aim 
to improve the economy of the local community. Extensive 
development of aquaculture has ascociated with the a 
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significant contributor to global fish production, destined for 
both international and domestic markets. The same thing is 
also experienced by Malaysia, income, expenses, saving, 
ownership, housing, and religion significantly influenced the 
quality of life of fishermen (Ghani et al 2019). 

  Cultivated fish that come out of aquaculture and enter river 
waters become a main threat to local fish diversity. This 
affects the abundance and distribution patterns of native 
freshwater fauna [34] and reduces species diversity [35]–[37], 
resulting in severe negative effects on the structure and 
function of freshwater ecosystems [8], [38]. The 
environmental and biological changes that arise from this 
introduction are very detrimental to the local species that 
inhabit the Brantas river because the existence of a high 
species richness and endemism.  

 The ability of exotic fish to survive and displace local 
species due to their high level of tolerance in their 
environment and high reproduction rate [39], [40]. 
Environmental characteristics that support high fish diversity 
(e.g. availability of resources and warm water temperatures) 
are positively related to abundance, for example in the case of 
round goby (Neogobius melanostomus) introduction [41]. In 
general, the invasive species reduces the resources for the 
native species, and the effect is adjusted according to how the 
invader is incorporated into the community. Higher native 
diversity reduces the impact of invaders, emphasizing the need 
to consider biodiversity when predicting the impacts of 
invasive species [30]. The interrelationship between 
population dynamics and species invasion and public 
awareness can be an effective management strategy to 
minimize the impact of bio-invasion [29]. The mechanisms 
may occur by biotic interactions, such as competition or 
predation that affect population growth [42]. Several previous 
studies have questioned whether alien species are a direct 
driver of the loss of native species through biotic interactions, 
or a decline in passengers caused by environmental changes 
(e.g., habitat degradation and pollution)[3]. Habitat changes 
can alter the availability of resources such as nutrients, food, 
and space, thus acting as "natural selection" that favors for 
non-native species survival and disadvantage local species. 
Thus, habitat change may increase invasion success by 
facilitating increased local abundance and the spread of 
regional invaders [3].  
Another factor that affects fish diversity and abundance is 
water quality. The deterioration of water quality has been 
recognized as a potential challenge which directly impacts the 
aquatic organisms leading to decline in diversity. Given the 
increasing pressure on aquatic systems, documenting the 
available richness and establishing accurate estimates of the 
magnitude of biodiversity loss resulting from common human 
disturbances, such as land-use change and habitat loss, species 
invasions, and climate change is of particular importance 
(Murphy and Romanuk, 2014). Physico-chemical 
characteristics are important determinants reflecting the 
condition of freshwater fish assemblages. It has been 
established that habitat variables such as water temperature, 

velocity, substrate, conductivity, depth and width, altitude and 
distance from the source influence river fish composition (Li et 
al., 2012). The richness and abundance of fishes were 
correlated with land-use type, canopy cover, pH and turbidity. 
Diversion of water, discharge of domestic sewage and 
agricultural runoff were prominent among the disturbances that 
alter the habitat quality (Shetti et al. 2015). 

 The fluctuation of fish numbers and species is greatly 
influenced by water quality such as physical, chemical and 
biological factors, topography, hydrological characteristics, 
habitat, availability of nutrients, and climate change [39], [43]. 
The water quality of Brantas River has contributed to the fish 
population. The peak of pollution level in rainy season may 
hamper the fish population. This is supposed to be the cause of 
the decrease in abundance in the rainy season. Water quality 
also differs between locations due to differences in elevation, 
levels of pollution and dissolution of chemical factors in water. 
Areas with higher elevations generally have lower 
temperatures and pollution, while locations near industries that 
are at low elevations generally have high temperatures and 
levels of pollution. Therefore monitoring and evaluation of 
fish diversity needs to be a concern. For this reason, 
conservation efforts can be carried out with strict aquaculture 
supervision, harvesting exotic fish from rivers, preserving 
habitat, controlling pollution, and controlling catching of 
endemic fish. 

IV. CONCLUSION 
This study collected 12 fish species in Brantas River. The 

abundance and diversity peaked in middle elevation. This 
shows that there is an effect of elevation on the similarity of 
the composition of the fish caught. Three species 
(Oreochromis mosambicus, Clarias batracus, Oreochromis 

niloticus) were considered as non-native. Compared to 
previous study this result indicated a trend in fish diversity 
decline in Brantas River 
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     Figure 2a. Barbodes gonionates                     Figure 2b. Oreochromis mossambicus           
 

 

 

 

 

 

 

 
    Figure 2c. Barbodes blatoroides                           Figure 2d. Channa Sriata                   
 

 

 

 

 

 

 

 
         Figure 2e. Trichanogaster tricepterus          Figure 2f. Mysustis planiceps  

 

 

 

 
           

 

 
  Figure 2g. Pangasius djambal                           Figure 2h.  Clarias batracus                      

 

 

 

 

 

 

 
Figure 2i. Pangasius micronumus  Figure 2j. Poecilla reticulata                      
 

 

 

 

 

 
    
   Figure 2k. Oreochromis niloticus                Figure 2l. Hemibragus nemurus  

Fig 2. Recent Fish Species in the Brantas River  
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