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ABSTRACT 

This study aims to analyze the influence of physical and chemical factors on the 

existence of Kurau Fish (Eleutheronema tetradactylum) in the Maro River Estuary of 

Merauke Regency. Data collection was carried out by measuring the environmental 

parameters directly, namely temperature, salinity and pH, while the fish catch data of 

Kurau was obtained by calculating directly the number of catches per trip with the data 

amount of 34 data. Environmental factor data and catch results were tested statistically 

using regression models. The results showed that environmental factors that influence 

the presence of Kurau Fish in the Maro River Estuary are water temperature and 

salinity. 
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1. INTRODUCTION 

The potential of the fisheries sector in Merauke Regency is very promising both fisheries on 

shore and off shore (Lantang, et.all, 2015). Kurau fish (Eleutheronema tetradactylum) is one 

of the fishery commodities in Merauke Regency which is captured by many fishermen and has 

high economic value. Merauke regency government data on fish production for local 

consumption according to the type of 2013 shows that Kurau fish is one type of catch with a 

total production of 1,119,657 kg per year with a production value of Rp. 16,794,855,000.00. 

(Merauke in Angka, 2014). 

The uniqueness of this fish can be seen from the ability of this fish to adapt to a variety of 

different salinity and to like cloudy waters and when viewed it is very suitable with the 

characteristics of the waters in Merauke Regency. But the existence of this fish is very 
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determined by time and abundant with the largest number of catches at a certain time, then it 

will be found with a low amount so that it is a unique phenomenon that requires scientific 

studies to answer the problem. 

Information about the Kurau fish, especially in the waters of the Maro River Estuary in 

Merauke Regency, is still lacking and this is very necessary based on several assumptions, 

namely: First, Kurau fish is a type of fish that has high economic value and is a source of animal 

protein for the community needs to do research and studies on the relationship between 

environmental factors and the presence of Kurau fish. Second, by knowing the influence of 

environmental factors on the existence of Kurau fish, it can predict the abundance of Kurau 

fish in certain months and seasons. Third, related to the determination of potential fishing areas 

of Kurau in the Maro River Estuary of Merauke Regency. 

Research data on fish Kurau is still little available. Research on Kurau Fish has been carried 

out by Nasution (2009), that some ecological indicators both physical and biological can 

determine the existence of the Kurau fish, such as the presence of mikrozoobenthos, plankton, 

physical and biological factors, and others. Physical factors and nutrient chemistry of the waters 

become very important the existence of Kurau in the waters of the Bengkalis Sea. Lantang 

(2015), conducted research at the Maro River Estuary to find out the types of fish caught in the 

area. But the study is multisecondary and there is no specific study of fish using a regression 

model. 

To answer this problem, it is necessary to conduct a study on the existence of Kurau fish 

based on environmental parameters which will provide verification of environmental factors 

that affect the presence of Kurau fish in the Maro River Estuary of Merauke Regency. 

2. METHODS 

This research was conducted in the Maro River Estuary for 5 months starting from December 

2017 - April 2018. The technique of collecting data is by measuring directly in the field of 

fishing operations by collecting the next Kurau Fish, weighing the catch using the scales. The 

fishing gear used is gill net. Measurement of physical factors, namely temperature using a 

thermometer. Measurement of chemical factors namely salinity using a refractometer and pH 

using a pH meter. Field sample analysis was carried out in the Aquatic Resources Management 

(MSP) laboratory of the UNMUS Merauke Agriculture Department.   
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Figure 1. Research location 

Data analysis uses a regression model. Field data are grouped into two variables, Y 

(dependent) as the catch of Kurau fish while X is the independent variable as environmental 

factors, namely temperature (x1), salinity (x2) and pH (x3). Furthermore, data is processed 

using SPSS software (Statistical Product and Service Solution) version 21. More useful 

methods were used (Kotta et al., 2018; Mangkoedihardjo, 2007; Untari et al., 2018). 

3. RESULTS AND DISCUSSION 

3.1. Temperature  

Temperature is one of the environmental parameters analyzed to justify the influence of 

environmental factors on Kurau Fish. Figure 2 is the relationship between temperature and 

Kurau fish catch. 

 

Figure 2.  The relationship between temperatures to the catches of Kurau fish 
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Based on Figure 2. above it is known that the average temperature in December is 30 oC 

with average catches of 8 kg, January with an average temperature of 28.4 oC with an average 

catch of 15.1 kg, February with an average temperature of 28 oC with average catches of 31.86 

kg, March with an average temperature of 28.22 oC with average catches of 24.22 kg and April 

with average temperatures 29 oC catches average 12.5 kg. From this data shows that in 

December with an average temperature of 30 oC with a catch of 8 kg but in the following 

month, January - March with an average temperature range of 28 - 28.4 oC with a catch of 15.1 

- 31, 86 kg indicates that at this temperature there is an increase in catch. Then in April there 

was a slight decrease in catch with a temperature of 29 oC with a catch of 12.5 kg. 

The increase in temperature in December was allegedly due to the lack of intensive rainy 

season which in that month which should have been marked with high rainfall resulted in the 

intensity of sunlight still strong enough to warm the body of water. In addition, sampling is 

also carried out in shallow water so that the water temperature can rise quickly so it is suspected 

that this also affects the temperature rise during data collection. While the start of the decline 

in temperature in the waters of the River / Maro River in the following month, namely January 

- April is probably caused by the beginning of intense rainfall in that month. Nyabakken (1992), 

the temperature in the estuary area meeting water and rivers (estuaries) is more varied than the 

nearby coastal waters. This is because the volume of water from most estuaries is usually 

smaller, while the surface area is larger. This causes the estuary water to heat faster and cool 

faster (Nasution, 2009). 

To determine the effect of environmental factors, namely the temperature on the results of 

Kurau fish catches, statistical tests were used where the results of the T test showed a significant 

value of 0.006. if seen, this significant value is smaller than the probability value of 0.05, which 

is 0.001 <0.05, then H1 is accepted and H0 is rejected, so the temperature affects the catch of 

the fish Kurau. The effect of temperature is caused by the achievement of optimum conditions, 

namely temperature as an environmental parameter that determines the presence of Kurau fish 

in the waters as the purpose of capture. According to the results of the study the average 

temperature in the range of 28-30 oC and this can still be tolerated by Kurau Fish so that it can 

be said that the abundance of Kurau Fish is influenced by water temperature. The temperature 

range of the waters where the kurau grows between 22 ° -30 ° C. Fishes often swim solitary or 

in pairs and sometimes there are groups but rarely occur. The growth and life of aquatic biota 

is greatly influenced by water temperature. The optimal temperature range for fish life in 

tropical waters is between 280 - 320 C. At that range oxygen consumption reaches 2.2 mg / l 

body weight / hour, at a temperature of 180-250 C, fish still survive, but their appetite begins 

to decline water temperature 12-180 starts to be dangerous for fish, while at temperatures below 

120 C tropical fish die of cold, tropical fish still live normally at temperatures of 28 - 350 if the 

oxygen concentration is high enough (Gufran et al., 2007). The influence of water temperature 

is very important for Kurau fish because physiologically greatly affects the performance of the 

fish's body and the rise and fall of water temperature will affect survival. The change in 

temperature will also cause stress and various other physiological disorders. (Anonymous, 

2017). 

3.2. Salinity  

One of the factors thought to affect the presence of Kurau fish is salinity. To see the relationship 

of salinity with the catch of fish Kurau can be seen in Figure 3. below. 



The Effect of Physical-Chemical Factors on the Existence of Kurau Fish in Maro Estuary of 

Merauke District 

 http://www.iaeme.com/IJCIET/index.asp 44 editor@iaeme.com 

 

Figure 3.  The relationship between salinity to the catches of Kurau fish 

Based on Figure 3, it is known that the average salinity in December is 24 ppt with an 

average catch of 8 kg. January with an average salinity of 21.2 ppt with an average catch of 

15.1 kg, in February with an average salinity of 19.14 ppt and the average catch is 31.86 kg. 

March with an average salinity of 20.67 ppt with an average catch of 24.22 kg and April with 

an average salinity of 20.5 ppt of catch and an average catch of 12.5 kg. 

The salinity data shows that in December it was marked by salinity which was still quite 

high for river areas with average salinity of 24 ppt which was indicated by the still low catch. 

But this is different in the following months, namely January - April with a range of 19.14 - 

21.2 which is marked by an increase in the catch of the fish Kurau. The tendency to increase 

the salinity value in December was caused by the not too intensive rainfall in that month so 

that the effect of salinity from the sea which was driven by tidal energy into the water bodies 

in the river still dominantly influential. But the following month is marked by the 

intensification of the rainy season which also increases the flow of fresh water in the river so 

that this reduces the influence of sea water in the river. One of the factors causing the high 

salinity in data collection is caused by the data retrieval carried out at the time after installation 

where the gill net fishing equipment used was washed away following the ebb and flow of sea 

water. 

To see the effect of environmental factors, namely salinity on the results of Kurau fish 

catches, statistical tests were used where the results of the T test showed a significant value of 

0.013. if seen then this significant value is smaller than the probability value of 0.05, which is 

0.001 <0.05, then H1 is accepted and H0 is rejected thus the salinity affects the catch of the 

fish Kurau. 

From the results of statistical tests of the effect of salinity caused by the achievement of 

optimum conditions for Kurau Fish which will later support its existence in the waters. From 

the average data about salinity shows that the average salinity is 19,14 - 24 ppt. If seen, the 

value is still suitable for salinity that can be tolerated for Kurau fish that live in river mouths. 

Wiay (2011), salinity 18-27 ppt is thought to affect fish species composition. Furthermore, 

Lantang (2015), that salinity is 23.5 - 24.5 ppt optimum for fish in the Maro River Estuary. 

Decreasing salinity in the waters will change the composition and dynamics of the organism 

population. The organism's response to salinity varies for each type. 

3.3. pH 

To see the relationship between pH and the catch of Kurau fish in relation to the influence of 

environmental factors on the existence of Kurau fish, it can be seen in Figure 4. below. 
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Figure 4.  The relationship between pH to the catches of Kurau fish 

Based on Figure 4, it is known that the average pH in December is 7 with an average catch 

of 8 kg, in January, the average pH is 6.9 with an average catch of 15.1 kg, at in February the 

average pH was 6.86 with an average catch of 31.86 kg, in March, the average pH was 6.89 

with a catch of 24.22 kg, in April, the average pH was 7 with catches averaging 12.5 kg. 

If seen from this data, the pH in December with an average pH of 7 which is a normal pH 

and supports the life of organisms that are in the waters but in the following month, namely 

January - March which is marked by a decrease in pH around 6.86 - 6, 9 it can be seen that 

with a pH value like this shows pH is below normal and this greatly affects the organism inside. 

Furthermore, in April, pH levels in the waters returned to normal with a value of 7. Low pH 

such as in January - March allegedly caused by the entry of a mass of water into the river from 

acidic and intensive swamp water in line with the rainy season. 

To determine the effect of environmental factors, namely pH on the results of Kurau fish 

catches, a statistical test with the results of the T test showed a significant value of 0.86. and if 

it is seen, this significant value is greater than the probability value of 0.05 which is 0.791> 

0.05 then H1 is rejected and Ho is accepted thus the pH does not affect the catch of the Fish 

Kurau. 

From the results of the statistical test the pH is not affected due to not achieving optimum 

conditions for organisms in the waters. Thus the pH is not affected due to the pH value which 

still tends to be low and does not support the organism namely Kurau Fish in the waters. 

Nasution (2009), states that changes in the pH value of small sea waters from their natural 

values indicate that the water buffer system is disrupted, because sea water actually has the 

ability to prevent changes in pH. The condition of highly acidic waters will cause the mobility 

of various heavy metal compounds which are toxic and will threaten the survival of fish, while 

a very alkaline pH will increase the concentration of ammonia which is also very toxic for fish. 

(Mulya, 2004). Waters which have acidity pH 4 and alkalinity at pH 11 are fish death points, 

although they can survive for life but the production produced is very low. Parlaungan (2010) 

states that it is often found that the pH of water is very low due to the influence of acidity of 

the soil. 

From the results of statistical tests of all variables, namely temperature, salinity, pH, it is 

known that the correlation value is 0.703. This value can be interpreted that the relationship 

between the two research variables is strong correlation. This is in accordance with Sarwono 

(2006) that the correlation with a value of 0.50-0.75 is a strong category. While R square or 

coefficient of determination (KD) which shows how good the regression model is formed by 

the interaction of independent variables and dependent variables. The R square value obtained 

is 0.494 which is referred to as the coefficient of determination which means that free variables 
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such as temperature, salinity and pH (X) have a contribution effect of 49.4% on the Y variable 

that is the catch while the rest can be explained by factors other than x . 

Basically the R square value is in the range 0-1 with the meaning that the smaller the R 

square number, the weaker the influence of the two variables. The results of the R square above 

show that the contribution of variable X is 49.4%. Since this research is conducted in nature 

with various variables that are difficult to control / regulate such as season and the number of 

data collection, the value is considered capable of explaining the influence of the two variables 

(Lantang, 2015) 

   While the regression equation from the statistical test results in a formulation model for 

all variables such as temperature, salinity, and pH as follows: 

Y = b0 + b1X1 + b2X2 + b3X3 

Y = 0.213-0.488X1-0.216X2 + 0.127X3 

Then the results of the analysis using analysis of variance or the F test obtained F hit. That 

is 9,769 with a significance level of 0,000 because of the probability of 0,000 so it is still below 

0.05 which means that it is very real then this regression model can be used to predict the catch. 

Thus that all independent variables such as temperature, salinity, and pH have an effect on the 

non-independent variables, namely the fish catches of Kurau. 

4. CONCLUSION 

Based on the results of the study, the environmental factors that affect the presence of Kurau 

(Eleutheronema tetradactylum) in the Maro River Estuary are water temperature and salinity. 

Based on the results of the above research, the researcher can advise that the optimum 

temperature range with the best catches is in the temperature range of 28-30 oC. While for 

optimum salinity in the range 19.14 - 24 ppt. 
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