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Abstract 

 
This study aims to find scientific data concerning distribution pattern of R. argyrotaenia, 
catch composition of R. argyrotaenia including length frequency data, fishing peak season, 
spawning season, and abiotic characteristics of aquatic environment, such as life of R. 
argyrotaenia. The findings indicate that distribution pattern of R. argyrotaenia during rainy 
season (January-April) is scattered in main river, tributary, and marsh (flood plain), during 
dry season (May-August), position of fish is in main river and tributary, while in transitional 
months (September-December), fish is concentrated in main river. Fishing peak season occurs 
in April, May, June, and July reaching average haul range of 9.98 kg/month + 0.62-12.63 
kg/month  +  1.08.  Based  on  Analysis  of  Progression  Model  by  utilizing  FISAT  II  on 
length-based data of R. argyrotaenia, there found three cohorts by average length of 65.76 
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mm + 9.0, 116.13 mm + 15.0, and 156.63 mm + 4.7. Referred to analysis of the Von 
Bartalanffy growth curve, it is known that inital spawning season of R. argyrotaenia alleged 
that the peak spawning season occurs in September, October, November and December 
reaching value of Linf =173.25, K=0.510/year, and t0 =0.02.  R. argyrotaenia lives in habitat 
where average temperature is 25.5 oC + 0.12 – 31.6 oC + 0.12, current speed of 0.06 ms-1+ 
0.02 – 0.27ms-1 + 0.02, pH of 4.23 + 0.03 – 6.74 + 0.05, and DO of 4.2 mg l-1 + 0.06 – 7.5 
mg l-1 + 0.10. 

 
Keywords: Distribution, Composition, Abiotic Environment, Rasbora argyrotaenia, Barito 
Watershed 
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1. Introduction 

 
Fisheries potential in open water values 25% of total world's fisheries potential (Stiassny, 
1996) and open water of Kalimantan Island belongs to one of regions possessing high fish 
species diversity in Asia (Winemiller, et al., 2008). Width of open water in South Sulawesi is 
one million hectare (Provincial Government of South Kalimantan, 2011). Exploitation of fish 
resources in 2010 reaches 62,644.5 ton/year (Fisheries and Marine Services of South 
Kalimantan,  2011).  Exploitation  of  local  fish  in  South  Kalimantan  keeps  on  executing 
(Rosadi, 2009), and kinds of exploited fish reach 140 species (Prasetyo and Asyari, 2003). 
One of local fishes which is intensively caught is Silver Rasbora (R. argyrotaenia) fish. It 
belongs to one of primary commodities giving the greatest contribution to inflation in South 
Kalimantan in January-October, 2011 (Central Agency on Statistics of South Kalimantan, 
2011; Antara News Agency, 2011). High demand on a fish species may trigger high 
exploitation activity and exploitation intensity to fish resources affecting degradation of the 
resources itself (Allan, et al, 2005; Alonso et al., 2008; Dudgeon, 2000, 2005; Triyanto, et al, 
2009; Muchlisin, et al, 2010). Exploitation activity of R. argyrotaenia is dominantly executed 
in upstream areas of Barito watershed, tributary, and surrounding marshes (Rosadi, 2009; 
Chairuddin, et al, 2011) by reaching 80% of R. argyrotaenia total production in South 
Sulawesi (Fisheries and Marine Services of Barito Kuala Regency, 2011). Physically, with 
depth of 8-10 m and width of 400-750 m, Barito River is main river connected to tributary 
and marsh (flood plain) which 90% of them is still affected by tides of Java Sea (River Basin 
Agency of Kalimantan II, 2012; Environment, Sanitary, Tourism and Culture Service of 
Barito Kuala Regency, 2008). 

 

On purpose of R. argyrotaenia resource stock sustainability in upstream areas of Barito 
watershed, South Kalimantan, there must have some anticipative and comprehensive efforts 
heading toward management of fish resource stock. As an initial effort of this management of 
fish resource stock, scientific data shall be available as an absolute requirement to make 
decision on fisheries management (FAO, 1995; Allan and Castillo, 2007; Poff et al., 2006; 
Lamouroux et  al.,  2004).  Aim  of  the  study  is  to  obtain  scientific  data  concerning  on 
distribution pattern of R. argyrotaenia fish among main river, tributary, and marsh (flood 
plain), fish catch composition including length frequency data, fishing peak season, spawning 
season, abiotic characteristics of aquatic environment, such as life of fish. 

 
2. Research Method 

 
The study is carried out in upstream area of Barito watershed, South Kalimantan which is 
located at south latitude of 2o57’36.10’’ and east longitude of 114o45’37.92’’; and south 
latitude of 3o01’07.86” and east longitude of 114o45’29.28’’. It is conducted from June, 2012 
to May, 2013. Fish distribution pattern data is obtained by collecting fishing ground data and 
data of water movement dynamics as acquired from water rising data in form of rainfall data 
from North Barito station and water flow pattern data (flow accumulation), and also flood 
prone areas which were generated from SRTM radar imagery data, Digital Elevation Model 
(DEM), Watershed Delineation Tools (WDT), raster data of flow accumulation and slope map. 
Fish catch data forms length frequency data collected by fish sampling for one year at 
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sampling time interval of one month. Data on abiotic characteristics of aquatic environment is 
collected every month in week 2 for one year; it consists of temperature measurement, 
current speed, pH, DO. Data is obtained by in situ like pH meter, DO meter, water 
thermometer, current meter, water checker U 22, while measurement is taken in south and 
north fishing ground in Barito River. 

 

Fish distribution pattern is analyzed by integrating fishing ground data and data of water 
movement dynamics from water flow pattern (flow accumulation) and slope map/flood prone 
areas based on Topographic Wetness Index (TWI) and classification of flood prone stage 
which were developed by Putra (2007). Fish catch data in form of length frequency is 
analyzed by Progression Analysis Model (Normsep) to illustrate mode of fish cohort 
agglomeration by utilizing FISAT II program (Sparre and Venema, 1999), Von Bartalanffy 
method by applying Electronic Length Frequency Analysis (ELEFAN I) to determine initial 
spawning season and fishing peak season. Both seasons are obtained by analyzing amount of 
periodic catch in one year fishing season. Otherwise, abiotic characteristics of aquatic 
environment are analyzed descriptively. 

 
3. Findings and Discussion 

 
3.1 Slope Classification and Water Flow Pattern 

 
Concerning on regional topography, research site is low land and marsh consisting of Barito 
River as the main river, tributary and marsh area. By utilizing Digital Elevation Model 
generated by digital SRTM imagery, research site has angle of elevation by 0-15%; according 
to Department of Forestry Affairs of Republic of Indonesia (1993), it belongs to flat to 
sloping land. Thematic map on slope classification of research site is figured in Figure 1. 
Based on elevation analysis, main water movement is driven by elevation angle ranging from 
0% for the flat land to 15% for the sloping land.Research site belongs to tropical wet climate 
characterized by twice changes of monsoon winds (west monsoon wind and east monsoon 
wind) by the occurrence of two seasons, i.e. rainy season (November-April) and dry season 
(May-October). Climate is fairly stable in small fluctuation variation all year long due to its 
closeness to equator. 

 

 
 

Figure 1. Slope Classification Map in Research Site 
 
Based on the analysis by utilizing Topographic Wetness Index (TWI) formula to determine 
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flood prone areas and classification of flood prone stage developed by Putra (2007), then, 
research site is classified as prone area to highly flood prone area, i.e. an area where 
periodically caught in a flood based on elevation between 0-15% by wetness index value of 
6.05-23.22 and it is thematically figured in Figure 2. 

 

 
 

Figure 2. Water Flow Pattern Map in Research Site 
 
Based on average rainfall in Barito watershed (River Basin Agency of Kalimantan II, 2008), 
high rainfall occurs in November-April. During those months, it potentially gets water 
overflow from the main river (Barito River) and tributaries flowing to surrounding marsh 
areas as the flood plain. In May when transition period occurs, rain remains fall in lowering 
intensity.  Otherwise,  during  June-October,  water  volume  and  debit  decline  significantly. 
Water flow pattern in November flows from main river to tributary where the water flows 
from north to south, while water from main river and tributary flows to surrounding marsh in 
form of water overflow triggered by high rainfall. This phenomenon occurs to April. Water 
flow pattern in marsh area (flood plain) during these months goes on dynamically (Figure 2). 
It is triggered by topographic factor of research site where elevation level is classified as 
sloping land to flat with elevation level of 0-15% (Figure 1), also it is classified as flood 
prone to highly flood prone area (Figure 2). In May (transition period), water flow pattern 
begins to change from marsh water area to main river and tributary. It is driven by declining 
of rainfall intensity which continues to decline until July. While in August, drought season 
begins in marsh area (flood plain) until October. Henceforth, during August-December, water 
flow pattern happens only in the main river and tributary. 

 

3.2 Distribution Pattern of R. argyrotaenia Fish 
 
R.  argyrotaenia  fish  belongs  to  fish  cohort  executing  Potamodromous  migration,  i.e. 
fishwhich  completely  migrates  in freshwater  ecosystem (Harden  Jones  1968;  McDowall 
1988).Distribution pattern of R. argyrotaenia fish is grounded on position of fishing area as 
presented in Figure 3. Distribution of R. argyrotaenia during transition period 
(November-December) moves dynamically in the main river. In January, the fish begins to 
migrate to tributary and surrounding marsh (flood plain). This phenomenon keeps occuring 
until April. These months when rainy season comes, R. argyrotaenia distributes evenly to the 
main river, tributary, and marsh areas. Habitat of genus Rasbora is in river water and marsh 
area (Zulkifli, et al, 2011;Sulistiyarto, et al, 2007;Arsyad and Syaefudin, 2010; Feyrer et al., 
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2006). 

 

 
 

Figure 3.Distribution pattern of R. argyrotaenia is given based on position of fishing area 
 
Type of main river and tributary belong to permanent river since the water remains flooded in 
the river over all year long, even there occurs yearly flood period causing marsh receives 
water and being flooded. Pouilly and Rodriguez (2004) assert that yearly flood period 
indicates seasonal fluctuation of water surface and it belongs to characteristic of aquatic 
ecosystem around river basin. Seasonal patterncauses water level change that drive water 
abundance to flood plain, this is prominent thruster in flood plain area (Junk, 1986; Junk et 
al,1989) since this  area  receives  nutrient  enrichment  from  the  upstream  area  or  available 
nutrient in its area (Naiman et al, 2005; Tockner et al, 2002). In such natural condition, it will 
be followed by fish migration heading toward spawning ground and feeding ground (Poulsen 
et al., 2002; Welcomme, 1969; Winemiller, 1996) or adult stock. When reproduction period 
comes, mature fishes are looking for spawning location to breed (Effendi, 2003), while 
seasonal fluctuation during rainy season heighten water level, and biologically, it excites 
reproduction stimulation to freshwater fish (Lowe-McConnel, 1987; Winemiller, 1996). Then, 
in May where dry season comes, R. argyrotaenia fish begins to migrate from flood plain to 
the main river and tributary which occurs to August. During August-October, surrounding 
marsh water suffers dryness, so fishes only live in the main river and tributary. From then on 
in September-December (transitional period), fishes only live in the main river, but afterward, 
they move dynamically toward upstream and downstream areas in regional scale. 

 

3.3. Fish Catches 
 
Based on R. argyrotaenia fish catches in upstream area of Barito watershed, South 
Kalimantan, the greatest fish catch is obtained in June by 12.63 Kg/month+1.08, and the 
smallest fish catch is in January by 2.78 Kg/month+ 1.62. Also on the basis of fish catch, 
fishing peak season occurs in April-July by fish catch range of 9.98 Kg/month + 0.61 – 12.63 
Kg/month+ 1.08. This fishing peak season begins in April when rainy season ends, and it 
continues to May to July during dry season. During this time, fish are migrating from marsh 
water (flood plain), after having spawning in this area, toward tributaries and main river. This 
fish migration is utilized by fisherman by blocking fish movement and putting on fishing gear 
along tributary and main river boundaries. Rosadi (2009) has clarified that fishing peak 
season  of  R.  argyrotaenia  takes  place  in  April-July.Certainfishes  during  dry  seasonare 
isolated in certain places (Winemiller, 1996; Yeni et al., 2013; Utomo and Krismono, 2006), 
including fish having capability of utilizing oxygen-rich surface (Winemiller, 1989; Soares et 
al., 2006). In the following months, i.e. in transitional periods (September-December), R. 
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argyrotaenia fish catch is decreasing since fish movement pattern begins to be concentrated in 
the main river only. In January-March (rainy season) periods, water volume increases in main 
river, tributary, and surrounding marsh and begins to be flooded. R. argyrotaenia movement 
pattern turns to very dynamic, and distribution spread turns to broader area, so fish catching 
turns to be more difficult. 

 

3.4 Composition of Fish’ Age (Cohort) Based on Length Distribution 
 
Cohort analysis result by applying Model Progression Analysis (Normsep), depicts total 
length mode of R. argyrotaenia fish (Figure 4). 

 

 
 

 
 
 

Figure 4. Cohort analysis of R. argyrotaenia fish by applying model progression analysis 
(Normsep) 

 

 
 

Figure 5. Growth curve of R. argyrotaenia based on Von Bartalanffy method 
 
On the basis of Normsep analysis based on total length of R. argyrotaenia fish, it is known 
that there are three fish catch cohorts, i.e. 65.76 mm + 9.0, 116.13 mm + 15.0 and 156.63 
mm+ 4.7. Based on Von Bartalanffy growth curve analysis (Figure 5), spawning season takes  
obtained alleged  that the peak spawning season occurs in September, October, November and   
December by value of  Linf = 173.25,  K = 0.510/year and  t0 = 0.02  year.  Fish  catch  during 
fishing peak season (April-July),there found three cohorts as follows: first cohort reaches 
67.57 mm + 8.5, second cohort reaches 125.22 mm + 9.8 and the third cohort reaches 152.44           
mm + 5.3 (Figure 4). Hence, it indicates that utilized fishing gear, i.e. gill net, has caught all 
age ranges of R. argyrotaenia meaning that this method has low selection level. Utomo and 
Prasetyo (2004), Chairuddin et al. (2011), assert that there is unselective fishing gear operated 
in Barito river water.  Uncontrolled fish catch  factor  may change  relative  abundance  of  the 
species in aquatic community,  and it directly affects water fertility, biomass  ecosystem, 
gonadal  maturity age, size of fish caught, dynamics of food chain (Dudgeon et al., 2006; 
Taylor et  al., 2006;  Hutchings, 2004; Shutter  and Koonce, 1997; Rochet and  Trenkel, 2003).   
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And Loh et al., (2005),  Strayer and Dudgeon (2010) stated that an endangered species in 
freshwater ecosystems tend to be higher than the existing species in the sea or land. So it is 
necessary to measure the fish resource management can ensure sustainability of fish resources                       
(Trevor and Julia, 2012) and Neala et al., (2009) suggested that fishing activities conducted 
prioritize prudence factors that selective fishing on fish size. 

 

3.5 Environment of Abiotic-Aquatic 
 
On the basis of observation, color of water has two colors, i.e. blackish brown and brownish 
yellow. Variation of this color of water is caused by seasonal difference. In dry season, the 
water is blackish brown-colored, and when rainy season comes, it is brownish yellow-colored. 
The phenomenon is triggered by occurrence of soil erosion along riparian areas, and then it 
drifts along to river (Wantzen, 2006). Naughton (1996) explains that turbidity comes about 
because of mud and precipitative particle, and it is like bounding factor in open water. 
Difference color of water firmly relates to water turbidity level, otherwise, water turbidity 
level affects an existence of R. argyrotaenia fish. Muchlisin et al. (2010) asserts that the 
existence  of fish  belonging  to one genus  with  R.  argyrotaenia,  i.e.  R.  tawerensis  when 
gonadal maturity stage is reached, it always lives in an area with high transparency value. 
Most of fish species has restrictiveness living in water depth limit (Winemiller and Jepsen, 
1998), while abundance offish species relates to water depth (Lakra, et al, 2010; Dekar and 
Magoulick 2007; Hugueny, 1990). In fishing peak season of R. argyrotaenia in research site, 
water is blackish brown-colored and fish distribution is 1-3 meter in water depth range from 
water surface since fishing gear, i.e. gill net, is operated by fisherman in distance of 0.5 m     
from water surface; gill net height is 2 m. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Temperature profile, current speed, pH, and DO in upstream areas of Barito 
watershed, South Kalimantan 

 

Water temperature range does not depict significant variation of inter-observation periods and 
inter-measurement locations (north fishing ground and south fishing ground). The highest 
water temperature of 31.7oC happens in dry season, i.e. in June, while the lowest water 
temperature  of  25.4  oC  occurs  in  rainy  season,  i.e.  January  (Figure  6).  Average  water 
temperature of inter-observation periods and inter-measurement locations are 25.5 oC + 0.12
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 – 31.6 oC + 0.12. R. argyrotaenia fish lives at temperature of 20 oC – 26 oC (Baensch dan 
Riehl,1985), 26.4 oC – 30.5 oC (Sulistiarto, 2013) and 27.3 oC – 29.2 oC (Budiharjo, 2002). 
Water  temperature  is  one  of  important  boundary  factors  in  open  water  since  aquatic 
organisms have narrow temperature tolerance (stenothermic) (Naughton, 1996). Water 
temperature fluctuation as habitat of R. argyrotaenia fish falls within relatively high by >3oC, 
and according to Alabaster and Lloyd (1980), water temperature fluctuation is ideal for fish 
viability if it is <3 oC. Other researchers, Lowe Mc Connel (1987) and Boyd (1990) assert 
that most of fishes in tropical area grow well at water temperature range of 25 – 32 oC, so, on 
the basis of that fact, water temperature range in research site is good for viability of R. 
argyrotaenia. 

 
Measurement calculation on current speed does not indicate great variation of 
inter-measurement locations or inter-measurement periods. The fastest current speed is 0.27 
ms-1, it occurs in rainy season, i.e. in February, while the slowest current speed is 0.04 ms-1, 
it   happens   in   dry   season,   i.e.   in   September.   Whereas,   average   current   speed   of 
inter-measurement locations and inter-observation periods range around 0.06 ms-1+ 0.02 – 
0.27ms-1 + 0.02. In general, current speed increases during rainy season triggered by high 
rainfall intensity in upstream areas and water flow movement which is normally flowing to 
place in lower elevation, i.e. downstream areas. Population growth of Rasbora fish is highly 
affected by factor of river water current, when time goes by; it becomes an appropriate area 
for this species growth (Shukor, et al, 2008). In a habitat where current flows slowly, it tends 
to have denser population (Scott, 1979 in Sulistiyarto, 1998). Winemiller and Jepsen (1998) 
assert current speed is one of boundary factors for most of fish species. 

 

Measurement calculation on acidity value (pH) does not indicate significant variation of 
inter-measurement locations or inter-observation periods. The highest pH range is 6.80 
occurring in dry season, i.e. in October, while the lowest pH is 4.13 occurring in the end of 
rainy season, i.e. in April. Average pH of inter-measurement locations and inter-observation 
periods is 4.23 + 0.03 – 6.74 + 0.05. On the basis of average pH range, it is classified as less 
ideal for habitat of R. argyrotaenia life. Baensch, H.A. and R. Riehl (1985) assert that R. 
argyrotaenia lives in pH range of 6.5 – 7 and 5.16 – 6.54 (Sulistiarto, 2013), pH of 7.4 – 7.9 
(Budiharjo, 2002). Shukor et al. (2008) asserts that population growth of Rasbora fish is 
greatly affected by pH. Ideal water acidity value (pH) for tropical fish ranges between 6-9 
(the Government Regulation of the Republic of Indonesia, 2001; Alabaster and Llyod, 1980), 
while pH value of >10 and pH of <4 may have fatal results to the fishes (Alabaster and Llyod, 
1980; Efendi, 2003), also, if species fertility is positive/negative, it firmly relates to pH 
(Lakra, et al., 2010; Tongnunui, et al, 2009). Other researchers, Dodds (2002) and Effendi 
(2003) assert that ecosystem productivity of water is classified as low if water pH is <5.0. 

 

Dissolved oxygen (DO) level indicates relative high variation in inter-measurment locations 
and inter-observation periods. The highest DO range is 7.8 mg l-1 and the lowest one is 4.2 
mg l-1. At the same time, average DO is 4.2 mg l-1 + 0.06 – 7.5 mg l-1 + 0.10. Because of 
seasonal difference, the highest average DO happends in rainy season, i.e. in February, while 
the lowest one occurs in dry season, i.e. in August. During dry season, dissolved oxygen is 
too   low  causing  certain fishes  are  isolated   in  certain   places  (Lowe - McConnell, 1964; 
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Winemiller, 1996), while natural mortality is caused  by low oxygen level (Das and Pande, 
1980; Welcomme, 2001). Dissolved oxygen level  is boundary factor in water (Lakra, et al, 
2010; Tongnunui, et al, 2009; Naughton, 1996) and deoxygenation may have fatal result to 
fish (Green, et al, 2009). Sulistiyarto (2013) asserts that DO level in flood plain of Rungan 
River, Central Kalimantan as habitat of R. argyrotaenia fish is 1.8-3.1 mg l-1. Minimum DO 
limit of an ideal water for  fish life  in open water is 3 mg l-1 (the Government Regulation of 
the Republic of Indonesia, 2001). Founded on the reference, dissolved oxygen level in 
research site is above minimum threshold limit value. 

 
4. Conclusion 

 
Distribution pattern of R. argyrotaenia in upstream area of Barito watershed, South 
Kalimantan, during rainy season is evenly distributed in the main river, tributary, and marsh 
area (flood plain), while during dry season, fish swims to the main river and tributary, and 
when transition period comes, fish is concentrated in the main river. Fishing peak season 
comes in April-July. Based on R. argyrotaenia fish catch, there had been caught three cohorts 
consisting of average length by 65.76 mm + 9.0, 116.13 mm + 15.0, and 156.63 mm + 4.7. 
Inital spawning season of R. argyrotaenia alleged that the peak spawning season occurs in 
September, October, November and December reaching value of Linf = 173.25, K = 
0.510/year,and t0=0.02.R.argyrotaenia fish lives in habitat where average temperature range 
is 25.5 oC + 0.12 – 31.6 oC + 0.12, current speed of 0.06 ms-1+ 0.02 – 0.27ms-1 + 0.02, pH 
of 4.23 + 0.03 – 6.74 + 0.05, and DO of 4.2 mg l-1 + 0.06 – 7.5 mg l-1 + 0.10. 
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