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INTRODUCTION

Some fish species have an economic 
value and important roles in aquatic ecosys-
tems. In addition, several fish species can be 
used as bioindicators of water pollution (Kop-
ciuch et al., 2004). Freshwaters that cover 1% 
of the earth’s surface are inhabited by approx-
imately 13.000 fish species (Lêvêque, 2008) 
that spread in the rivers and lakes.

The existence of fish communities in 
their habitat is affected by environmental fac-
tors such as biotic and abiotic factors in both 

of the space and time scale. Jackson et al. 
(2000) stateed that biotic and abiotic factors 
affect the structure of fish communities in riv-
ers. Biotic factors affect the distribution of fish 
communities in river include predators and 
foods (Heithaus & Dill, 2002). Whereas the 
abiotic factors (physics-chemical) mainly in 
river and estuary that determine fish distribu-
tion including height (Esselman et al., 2006), 
temperature (Ficke et al., 2007), salinity (Pe-
terson & Meador, 1994; Akin et al., 2005; Al-
caraz et al., 2008), and turbidity (Akin et al., 
2005). Furthermore Jansen et al. (1999) stat-
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Abstract. Environmental characteristics can influence the distribu-
tion of animal communities including fish in aquatic habitats such 
as a river. The study of fish communities in Cisadea River aimed 
to learn the relation between the fish community structure and the 
environmental characteristics of the river itself. This research was 
conducted in Cisadea River, Cianjur Regency, West Java, Indone-
sia during dry season from July 2012 until February 2013. Samples 
of fish were caught using active fishing gear (Electrofishing Gear, 
spreading nets, scoop, lift net) and passive fishing gear (trap). The 
results showed that the quality of the physical chemistry of Cisadea 
waters was still in the normal range that could support fish life. The 
fish community in Cisadea River consisted of 11 orders, 26 families, 
35 genera and 48 species. During the study, Rhyacichthys aspro 
(19,85%) and Glyptothorax plathypogon (20,15%) were the domi-
nant species caught. The diversity index value (H’) was 2.87 (mid-
dle category) with the dominance value of 0.09 (low category) and 
evenness value of 0.74 (high category). Moreover, community simi-
larities according to the presence of species made the LC1 and LC2 
locations in one group while the LC3 locations in a separate group.
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ed that current velocity, water depth and sub-
strate type are other main factors that deter-
mine the distribution of fish in river. Whether 
these environmental factors are optimal or not 
will certainly affect the life of fish. This shows 
that there is strong relationship between fish 
species and the environment as their habitat.

Geological history and geographic lo-
cation are other abiotic factors that affect the 
distribution of fish communities. The rivers on 
the island of Java are included to the Eastern 
Sunda river group which is now becoming the 
Java Sea (Voris, 2000). In addition to its histo-
ry and geographical location, fish distribution 
in river is affected by human activities. People 
around the river use these rivers as a source of 
water to fulfill their daily needs. River is usu-
ally used as a source of clean water for planta-
tions, rice fields and fisheries. River is usually 
used as a source of clean water for planta-
tions, rice fields, and fisheries. The Cisadea 
River in Cianjur Regency is used by the com-
munity as water sources for the needs of life. 
Other activities that take place around the riv-
er including fishing, logging, and industrial/
factory activities. The increasing of building 
construction and industrialization around the 
river can change the ecological conditions of 
waters such as physical and chemical quality. 
These changes can further affect the structure 
of the fish communities that live there (Dudg-
eon et al., 2006). In addition to those changes, 
if some activities that occur around the river 
are excessive and uncontrolled, it can threaten 
the ecosystem of river waters.

The condition of Cisadea River in West 
Java Province is affected by the activities of 
the community around the river which cer-
tainly affect the ecological conditions of the 
waters. These kinds of changes are not ex-
pected to occur in the waters of the Cisadea 
River. To anticipate this situation, it is neces-
sary to manage biological resources in these 

waters so its ecological conditions of the wa-
ters remain stable. Therefore, the basic infor-
mation about community structure, feeding 
habits and fish growth which correlated to the 
physical-chemical conditions of river waters 
is needed.

The studies on water conditions, com-
munity structure, food habits and growth of 
fish communities in the Cisadea River have 
not been fully reported. The study on the com-
position of freshwater fish species in Java has 
previously been reported by Robert (1993). 
In West Java, among 17 watersheds that flow 
towards the southern coast of Java (BPLHD, 
2013), the studies of fish communities have 
been only conducted in a few rivers namely 
the Cisukawayana and Cibareno Rivers by 
Rachmatika (2003), and several rivers in Leb-
ak and Bogor Regencies by Rachmatika & 
Munim (2005). According to these researches, 
the study of fish communities in Cisadea Riv-
er needs to be conducted to add information 
on the richness of river biological resources, 
especially those in West Java.

This study aimed to explore the distri-
bution, trophic structure, and growth of fish 
that are correlated to the water conditions in 
Cisadea River, Cianjur Regency, West Java. 
The information regarding these aspects is 
expected to be the initial information for fish 
management and utilization in the future.

MATERIALS AND METHODS

Study Area
Sampling was carried out at stations that 

have been determined by Purposive Sampling 
based on certain considerations (Fachrul, 
2008) as follows: the location of the waters 
where fish live such as ditches or leuwi and 
accessible locations. Sampling was conduct-
ed in three regions representing the upstream, 
middle and downstream sections with two sta-
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tions in each region. Water sampling followed 
the location of fish sampling. This was intend-
ed to observe the fish as well as the condition 
of the aquatic environment, thus the habitat 
characteristics of the fish obtained.

The research was conducted in Cisadea 
River, Cianjur Regency, West Java. The Cisa-
dea River is the main river of the Cisadea Riv-
er Basin, located in the Cianjur Regency, West 
Java Province. The river has a length of 44 km 
that crosses in 28 villages in 5 sub-districts 
(BPDAS, 2011). According to its topography, 
the Cisadea River is divided into three parts, 
the upstream part which is located in the vil-
lages of Mekarwangi (LC1.1 with coordinate 
point of 107°12’06.79’’W 07°17’31.02’’S) 

and Cimaskara (LC1.2 with coordinate point 
of 107°12’01.77”W 07°18’14.15”S), the mid-
dle part across Pamoyanan (LC2.1 with coor-
dinate point of 107°12’01.77”W 07°18’50.13” 
S) and Kalapa Nunggal villages (LC2.2 
with coordinate point of 107°11’45.34”W 
07°19’44.67”S) and the downstream part 
across Muara Cikadu (LC3.1 with coordinate 
point of 107°09’25.44”W 07°25’25.44”S and 
Saganten villages (LC3.2 with coordinate 
point of 107°07’45’’W 07°27’30’’S (Figure 
1). Fish sampling were carried out for six 
month during dry season (July-Desember 
2012). In each month, sampling was taken in 
the last week of month.

Figure 1. Sampling Site in the Cisadea River
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Data Collection Techniques
Water samples were obtained to meas-

ure the aquatic environmental parameters, as 
follows Table 1.

Fish were caught using active fishing 
gear (electrofishing, spreading nets, lift net, 
and scoop) and passive fishing gear (trap). 
The weight of caught fish was measured, doc-
umented and then preserved in 70% alcohol. 
Fish samples were identified and analyzed 
in the Biology Laboratory of the Faculty of 
Mathematics and Natural Sciences, and Bio-
macro Laboratory of FPIK IPB.

The composition of fish in Cisadea 
River was determined through identification 
based on its morphology (morphometric and 
meristic characters). Determination of mor-
phometric and meristic components refered 

to Rachmatika (2003). Morphometric mea-
surements of fish were conducted using a rul-
er with a precision of 1 mm. Components for 
measurement of morphometric and meristic 
characters are presented in Tables 2, Table 3, 
Figure 4 and Figure 5. The data were then ad-
justed to the morphological characters based 
on the reference book. In general, the refer-
ence books used were Kottelat et al. (1993); 
Lim & Ng (2000); Rachmatika (2003). In 
addition, the Gobiidae family refered to Al-
len (1991), Watson (1991) and Larson (2001), 
genus of Anguilla (Anguillidae) refered to Lin 
et al. (2005), the Carangidae family refered to 
Abdussamad et al. (2007), the genus of Micro-
phis refered to Dawson (1984), and the genus 
of Kuhlia refered to Randall & Randall (2001).

Parameters Metods and tool Location

Water spread (m/s) Current meter Field
Substrate type Visualisation Field
River width (m) Meter tool Field
Water depth (cm) Meter scale rope Field
Temperature (°C) Thermometer Field
Total suspensi solid (mg/L) Whatmen Laboratory
Turbidity (NTU) Turbidimeter Laboratory
Salinity (ppt) Rephractometer Field
Dissolved Oxygen (mg/L) DO meter Field
pH (unit) pH meter Field
Alkalinity (mg/L) Titration Laboratory
Presentation of vegetation cover (%) Visualisation Field
Surrounding Condition Visualisation Field

Table 1. The aquatic environmental parameters

Data Analysis
Data on the aquatic environment ob-

servation at each location were analyzed by 
comparing observational data with optimum 
standards of water quality for fish life. The 
quality standard refers to various existing li-

braries. Analysis of the fish community struc-
ture was conducted using the Primer program 
(Plymouth Routines in Multivariate Ecologi-
cal Research) version 5 (Somerfield, 2008). 
This program was used to analyze the Shan-
non-Wiener diversity index, Simpson domi-
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nance index, and Pielou’s evenness index. The 
community similarity analysis was carried 
out based on the Bray-Curtis index. Analysis 
of the relationship between the water physi-
cal-chemical parameters with fish distribution 
was conducted to find out the environmental 
parameters that affected the distribution of 
fish in each observation location. These re-
lationships were analyzed using Canonical 
Correspondence Analysis (CCA) through the 
R program version 2.15.2 (Quinn & Keough, 
2002).

RESULTS AND DISCUSSION

Environmental Characteristics of the Cis-
adea River

The results of the water conditions anal-
ysis on the physical, chemical and biological 
components are presented in Table 2. Based 
on Table 2, the LC3.1 had the highest current 
speed while the LC3.2 had the lowest current 
speed. Thus based on the river region, the cur-
rent speed did not increase from upstream to 
downstream.

Parameter
Locations Optimum 

rangeLC1.1 LC1.2 LC2.1 LC2.2 LC3.1 LC3.2

River Width (m) 36 24 16 26 57 115 -
WD (cm) 25.33-37 

(31.33)
21.33-40 
(29.33)

32.67-37 
(34.84)

20-38 
(26.11)

11-31.67 
(23.11)

53.67-89.67 
(69.45)

-

Current Speed 
(m/s)

0.56-1.85 
(1.28)

0.59-2.09 
(1.56)

0.41-2.13 
(1.46)

0.41-2.63 
(1.69)

0.11-3.70 
(2.03)

0.06-0.18 
(0.12)

-

Temperature 
(°C)

19-25
(20.8)

19-25 
(21.8)

20-26 
(22.5)

21-26.5 
(22)

23-32 
(26.3)

21.5-28 
(24.8)

24-26 [4]

Turbidity 
(NTU)

1.1-3.8
(2.4)

1.7-3.4 
(2.43)

1.6-2.6 
(2.00)

1.9-4.2 
(2.83)

1.8-8 
(5.47)

1.5-5.8 (3.47) 1-10 [5]

TSS (mg/L) 3x10-3-
0.1 (0.05)

7x10-3-0.1 
(0.05)

4x10-4-0.1 
(0.05)

2x10-4-
0.1 (0.05)

6x10-3-0.2 
(0.10)

2x10-3-0.3 
(0.15)

<80 [3]

DO (gr/L) 5.6 (5.6) 6 (6.00) 6-6.4 
(6.20)

6.4 (6.40) 5.6-6 
(5.80)

5.6-6 (5.80) >5 [7]

pH (Unit) 6.8-7.6
(7.27)

7.2-8.9 
(7.9)

7.1-10 
(8.27)

7.6-10.2 
(8.7)

5.8-7.5 
(6.8)

6.2-8.2 (7.4) 6-9 [1]

Alkalinity (mL) 1.2-1.6
(1.33)

1.2-1.6 
(1.43)

1.3-1.8 
(1.55)

1.2-2.0 
(1.57)

1.9-2.9 
(2.33)

2.1-3.0 (2.53) <48 [6]

Salinity (ppt) 0 0 0 0 0 0.2-0.5 (0.23) <5 [2]
Substrate type S, G S, G, Sa S, G, Sa S, G, Sa G, Sa Sa, M, R -

Vegetation 
cover

10% 15% 10% 5% 10% 0% -

Surrounding 
Condition

1c, 1e 1c, 1f 1c, 1d, 1f 1a, 1c, 
1d, 1f

1a, 1b, 1c, 
1d, 1f

1a, 1b -

Table 2. The environmental parameters range values of the Cisadea River, Cianjur Regency, West Java

Note: TSS: Total suspended solids, DO: Dissolved oxygen, Substrate type (S: Stone, G: Gravel, Sa: Sand, M: Mud, 
R: rock), K. about: Conditions around (1a: Settlements, 1b: MCK, 1c: Agriculture, 1d: Plantation, 1e: Industrial 
households, 1f: sand mining), [1] Tucker & D'Abramo (2008) [2] Khlebovich & Aladin (2010), [3] Tarigan & Edward 
(2003), [4] Buckel et al. (1995), [5] Carter et al. (2010), [6] Shahnawaz et al. (2010), [7] Salmin (2005).
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The highest temperature found in the lo-
cation of LC3.1 while the lowest found in the 
LC1.1 location. So the upstream temperature 
was lower than the downstream temperature. 
The LC3.1 location was the location with the 
highest turbidity while LC2.1 location had the 
lowest turbidity. Meaning that compared to 
other locations, the waters at location LC2.1 
were clean while water at location LC3.1 was 
more turbid. The highest total suspended solids 
were found in LC3.2 location while the lowest 
were found in LC1 and LC2.1 locations. Thus 
the amount of dissolved solids is going higher 
along with the downstream flow. Biotic and 
abiotic factors are important factors that affect 
the waters and organisms living there. There 
are differences in the current speed in each re-
gion of the river. The current velocity in the 
LC1, LC2 and LC3.1 (1.28-2.03) is includ-
ed as the category of fast-flowing rivers (>1 
m/s) while the LC3.2 location is slow-flow-
ing river (<0.5 m/s) (Rachmatika, 2003). Det-
tinger & Diaz (2000) stated that the speed of 
river currents is affected by river structure 
and other factors such as season and altitude.

Dissolved oxygen at each location was 
found relatively similar. The highest pH of 
river water was found at LC2.2 while the 
smallest pH value was found at LC3.1. The 
dissolved oxygen (5.6-6.4 mg/L) and pH 
(7.27-8.7) of the Cisadea River water are 
still in the normal range that can be tolerat-
ed by aquatic organisms. The ranges of dis-
solved oxygen content and water pH that can 
support the life of organisms are >5 mg/L 
(Salmin, 2005) and 6-9 (Tucker & D’Abra-
mo, 2008) respectively. Kramer (1987) stat-
ed that there is a relationship between dis-
solved oxygen content and fish behavior. 
The dissolved oxygen is able to change fish 
activities and fish habitat. The range of wa-
ter salinity found during the study (0-0.23 
ppt) can be categorized as a type of freshwa-

ter (<5 ppm) (Khlebovich & Aladin, 2010).
The temperature range of Cisadea 

River waters during the study (19-32°C) 
was still in the normal range. Buckel et al. 
(1995) stated that the range of tempera-
tures that can support the growth rate and 
fish consumption in the waters is 21-30°C.

The highest value of alkalinity was 
found in the LC3.2 location while the lowest 
alkalinity found in LC1.1 location. Based on 
those values, the alkalinity is higher along 
with the downstream. The alkalinity range 
value of the river was not too high (0-0.5 
ppt). The LC3.2 is the location that had the 
highest salinity (2.3 ppt) while the other loca-
tion has a salinity value of 0 ppt. Therefore, 
waters containing salinity are only found in 
the downstream of the river (LC3.2 location).

The value of total suspended solids 
(0.05-0.15 mg/L), turbidity (1.1-8 NTU), and 
alkalinity (1.33-2.53 mg/L) of Cisadea Riv-
er were still in the normal range. The value 
of total suspended solids, water turbidity and 
alkalinity that can support the life of the or-
ganism are <80 mg/L (Tarigan & Edward, 
2003), 0-40 NTU (Carter et al., 2010) and <48 
mg/L (Shahnawaz et al., 2010) respectively.

The depth of water from the upstream 
to downstream areas found different. The 
amount of water discharge in the upstream 
area comes from the combination of river and 
sea. The depth of the river water is affected by 
rainfall. During the dry season, the water dis-
charge that comes to the river body is small, 
while in the rainy season the water discharge 
is quite big. This causes a difference in river 
water depth between the rainy season and the 
dry season. Sulistiyarto et al. (2007) reported 
that the season is one of the factors affecting 
the composition and abundance of fish spe-
cies in the Rungan River, Central Kalimantan.

According to the type of substrate, 
the observation location was divided into 
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four groups. LC1.1 were the type of loca-
tion with rock and gravel substrate, while 
LC1.2, LC2.1 and LC2.2 locations were 
rock, gravel and sand substrate types. LC3.1 
is a type of location that consisted of grav-
el and sand substrate while LC3.2 location 
consists of sand and mud substrate. Based 
on the type of substrate, sand is the dominant 
type of substrate found in the Cisadea River.

The environmental condition of the wa-
ters can certainly affect fish distribution, espe-
cially in the flowing waters such rivers. Some 
fish species in rivers have specific aquatic en-
vironmental characteristics so their distribu-
tion is quite limited. The species of Tor soro 
can only be found in waters that have high 
dissolved oxygen content, clear waters, mod-
erate to heavy flow velocity, the bottom waters 
in the form of rocks and gravel, and in the riv-
er are in the environment of forests or canopy 
with high closure. These characteristics can be 
found in the upstream of the river. In the other 
types of Tor fish such as Tor tambroides, Har-
yono & Subagja (2008) reported that the fish 
can be found in the upper reaches of the river 
with habitat characteristics of substrate con-
sisting of gravel and sand, the bottom of the 
water is generally in the form of rocks with-
clear water, slow to heavy water flow, and the 
river environment is mostly primary forest.

Fish Communities Structure
The structure of the fish communities 

studied consisted of the following parame-
ters; species composition and its distribution, 
diversity index, evenness index, dominance 
index, and community similarity index.

Species Composition
Fish species obtained were classified ac-

cording to family and genus. The composition 
of fish species found consisted of 48 species, 
35 genera, 26 families and 11 orders. The dis-

tribution of fish species in the Cisadea River 
was varied. Barbodes binotatus and Poecilia 
reticulata were fish species that were widely 
distributed. These fishes could be found both 
in the upstream and downstream areas. Be-
sides these fishes, there are some fishes found 
at four locations observation, namely Sicyop-
terus. cf. cyanocephalus, Sicyopterus ouwen-
si, Tor soro, Glyptothorax plathypogon and 
Rhyacihthys aspro. Apart from these fishes, 
other fish species have a fairly narrow distri-
bution that can be found in two locations or 
only in one location.

The total number of individuals 
found at the six locations was 666 inividuals. 
Based on the river area, it was found that the 
downstream area had more species composi-
tion than the middle and upstream. The most 
common Order found was the siluriformes, 
and the largest family found was Gobiidae. 
Based on species, R. aspro (132 individuals or 
19.85%) and G. plathypogon (134 individuals 
or 20.15%) were the two species that are most 
commonly found. The fish caught was in the 
size of 65-85 mm for R. aspro and 64-69 mm 
for G. plathypogon.

Index of Diversity, Evenness and Dominance 
of Fish

The results of the analysis are presented 
in Table 3. The value of diversity index (H’) 
was found high at the LC3.2 location (4,10). 
The dominance index value in the six study 
locations showed a low value (not close to 
number 1) with high spreading species (close 
to number 1). Overall the analysis, the diver-
sity index value was 2.87 with a dominance of 
0.09 and evenness of 0.74.

Similarity Index
The results of similarity index analysis 

reveal the similarities and differences between 
one community and other communities. This 
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community similarity index was analyzed 
based on the presence of fish species in the 
six observation locations. The results of the 
analysis are presented in Table 4 and Figure 2.

Based on the results of the Bray-Cur-
tis community similarity index calculation 

(Table 4), the six observation locations could 
be grouped into two community groups. The 
LC1 (upstream) and LC2 (middle) locations 
were grouped into one community, while the 
LC3 (downstream) location was a separate 
community group (Figure 2).

Index
Upstream Middle Downstream

LC1.1 LC1.2 x̄ LC2.1 LC2.2 x̄ LC3.1 LC3.2 x̄
H’ 1.95 2.03 1.99 2.23 2.06 2.15 2.5 4.10 3.30
λ 0.34 0.32 0.33 0.27 0.33 0.30 0.26 0.09 0.18
J’ 0.69 0.68 0.69 0.74 0.62 0.68 0.67 0.81 0.74

Table 3. Diversity index values (H'), dominance (λ) and evenness (J') of fish communities in each observation location

Location LC1.1 LC1.2 LC2.1 LC2.2 LC3.1 LC3.2
LC1.1
LC1.2 88.90
LC2.1 89.07 87.28
LC2.2 78.71 85.97 80.71
LC3.1 13.45 12.70 13.37 15.64
LC3.2 0 0 0 0 16.61  

Table 4. Matrix of similarity values of fish communities in the six study locations based on the Bray-Curtis index (%)

Figure 2. Dendrogram of community level similarity based on the presence of fish species in six 
study sites.

Compared to other rivers that end 
its flow to the south coast of West Java, the 
richness of fish species (48 species) in Cisadea 
River is in the high category. Rachmatika 
(2003) reported among all observed rivers 
in Mount Halimun National Park, West Java 

there are two rivers that flowing to the south 
coast of West Java, namely Cisukawayana 
and Cibareno Rivers. Fish species found 
in the Cisukawayana River consisted of 18 
species with 8 families while the fish found 
in the Cibareno River consists of 29 species 
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with 18 families. In 2005, Rachmatika and 
Munim reported the number of fish species 
in several rivers in the Lebak and Bogor 
Regencies. The results showed that the river 
was inhabited by 15 species of fish from 9 
families. According to these three results of 
the study, there are 10 same species found 
during this research, namely Glyptothorax 
plathypogon, Barbodes binotatus, Poecilia 
reticulata, Anguilla marmorata, Microphis 
brachyurus, Liza macrolepis, Rhyacichthys 
aspro, Eleotris melanosoma, Sicyopterus cf. 
cyanocephalus and Kuhlia marginata. This 
shows that the 10 species have a considerable 
tolerance to the conditions of the waters of 
West Java; therefore it has a wide distribution. 
Robert (1993) reported that the species has a 
fairly wide distribution in Java Island.

Based on the fishing catch result, there 
are differences in the number of individual 
fish in each location. The highest number of 
catches was found at the LC3.2, both based on 
individuals or species. The lowest number of 
individuals found was in the upstream and the 
lowest species found was in the downstream of 
the river. In general, the number of individuals 
and species from upstream to downstream was 
getting higher. High or low of the number fish 
in a place can be affected by human activity 
(fisherman), environmental conditions of the 
waters and diverse habitats (Angel & Ojeda, 
2001; Yeager et al., 2011).

The fishing activities proceed by 
the residents using potassium (Potassium 
cyanide) are often occur around the upstream 
and middle of the river. This certainly can 
disturb the presence of organisms inside the 
waters. Yuningsih (2012) stated that Potassium 
cyanide is a toxic chemical compound that is 
quickly active inside the body and can cause 
death within minutes (acute).

Aquatic environmental conditions such 
as the characteristics of the substrate types 

in each river area appear to be related to the 
presence of fish. In the flowing waters such as 
rivers, the substrate is a habitat that functions 
as a fish place to live. This can be seen from 
many fish that were caught near rocks and 
sand. In addition to substrate type, current 
velocity (Jansen et al., 1999), and salinity are 
also limiting factors for the distribution of fish 
communities (Akin et al., 2005). This is in 
accordance with the result of this study where 
the locations that have high current velocity, 
low salinity and shallow waters (locations 
LC1, LC2 and LC3.1) were inhabited by a 
low number of species. Whereas locations 
that have high salinity, high depth, and low 
current velocity variations (location LC3.2) 
were inhabited by high number of species.

The diverse habitats found in the LC3.2 
location, which include mangrove and coral 
habitats. One of the functions of mangroves 
as a food provider and protection against 
predators (Nagelkerken et al., 2008) makes 
mangrove as one of the most suitable habitats 
for fish. Therefore the presence of mangrove 
habitat in the LC3.2 location can determine the 
abundance of fish. In addition, the presence 
of coral in that location is a complementary 
habitat for fish that use coral as their habitat. 
The existence of a variety of habitat in these 
locations will certainly be lived by a variety 
of species as well.

G. palthypogon and R. aspro are two 
species that were caught compared to other 
species. Both of these species were fish that the 
distribution found in the upstream and middle 
of the river. Watanabe (1972), Kottelat et al. 
(1993), Keith (2002) and Rachmatika (2003) 
stated that these fish can be found in parts 
of rivers that have heavy currents and types 
of substrates consisting of gravel and rocks. 
Water characteristics and substrate types in 
the  Cisadea River that are relatively similar 
make the fish distributed quite dominantly in 
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the upstream and middle of the river.
The structure of fish communities in 

river waters is affected by abiotic and biotic 
environmental components. As shown by 
the CCA analysis (Figure 3), the depth, total 
suspended solids, salinity, and alkalinity 
strongly influenced the fish abundance.

The depth factor is one of the 
important environmental factors that affect 
the distribution of fish in the Cisadea River. 

The result of the study by Esselman & Allan 
(2010) showed that depth is one of the factors 
that greatly affect the distribution of fish in 
river waters in Southeast Mesoamerica. The 
depth of water influences the diversity of fish. 
In lakes, the diversity of fish tends to increase 
with increasing depth of water (Raharadjo et 
al., 2011).

Figure 3 Results of CCA applications for the physi-
cal-chemical parameters of the waters and their effects 
on fish abundance in the Cisadea River.

A high total suspended solid content will 
increase the turbidity. The high turbidity of 
water is used by fish as protection from pred-
ators and to find food. The variation or degree 
of turbidity between the sea and estuary is an 
advantage for juveniles to migrate from the sea 
to freshwater or contrarily (Akin et al., 2005).

Salinity is another factor that affects 
the presence of fish. From the observations, 
it appeared that the more salinity variation in 
the waters, the higher the number of species. 
The salinity variation in the downstream area 
influences the distribution of fish as down-
stream is an encounter area between fresh-
water and sea. Therefore the species in it is 

a mixture of the two species of these waters.
Alkalinity is an important component 

in maintaining the pH balance of waters. The 
higher the value of alkalinity, the buffer abili-
ty of waters is higher. This makes the pH fluc-
tuation gets lower. The high or low pH fluctu-
ations will affect organisms in it such as fish 
and abundance of fish in waters (Higgins & 
Wilde, 2005).

The physical and chemical parameters 
of waters in the Casadea River were still in 
good condition to support fish life. Physi-
cal-chemical parameters that affect the abun-
dance of fish species are depth, total suspend-
ed solids, salinity and alkalinity.
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The fish community in the waters of 
the Cisadea River consists of 48 species, 35 
genera, 26 families and 11 orders which were 
dominated by 2 species, namely R. aspro and 
G. plathypogon. The diversity of species was 
getting higher towards downstream. The up-
stream and middle river areas were dominated 
by boboso fish (R. aspro) and Kehkel (G. plat-
hypogon) while in the downstream areas were 
dominated by baronang fish (Siganus vemicu-
latus) and snapper (Lutjanus spp.).
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