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ABSTRACT 
 
The increasing of human population also caused the rise of protein demand comes from animal. One example is 
snakehead fish (Channagachua) with a local name is kotes. Kotes beside it is consumed in addition to meeting 
protein needs, can also be useful in wound healing process, because of the albumin content in this fish higher 
than other fish. The purpose of this research is to map kotes distribution. Mapping process of kotes distribution 
used descriptive method with observation and sampling technic. In addition to determining kotes the distribution 
of snakehead fish it also conducted water quality sampling used to determine an area that suitable of snakehead 
fish aquaculture, using an interpolation method of Inverse Distance Weighted (IDW). Some water quality 
parameters, measured were dissolved oxygen, pH, temperature, and water discharge. Mapping analysis shows 
that most of Malang Regency is potential aquaculture snakehead fish. The distribution of snakehead fish is 
evenly in the Malang, East Java Province, and spread in the area of the river, rice fields, irrigation channels, 
spring and sewers, where the most preferred habitat is the water sourced from the springs. Water quality analysis 
shows that the snakehead fish (Channagachua) can tolerate temperatures in the range of 22-320C, pH 7-8, DO 
2.40 to 9.97 ppm and water discharge contained in the calm conditions and heavy with the range between 0.5 to 
3364.48 l /sec 
Keywords: Snakehead fish (Channagachua), spreading pattern, Malang Regency  
 

INTRODUCTION 
 
The level of protein needs of the community will be very high, to meet the needs of these proteins one of which 
is derived from fish protein. Fish also has a selling price affordable for all levels of society. The need for fish in 
Indonesia is extremely high, according to Santosa and Martina [1] with a population of Indonesia as much as 
231 million people with the need for fish of 30 kg / capita / year, a very high population is also is used all sorts 
of ways to improve results in the field of fisheries which is divided into 2 ie capture fisheries and aquaculture. 
 Fish utilized in addition to the protein source is also used as medicines, one of whom is the cork fish 
(Channagachua). Ingredients that come from fish that utilized this cork is albumin. Albumin is part of a protein 
that is essential for the body. To meet the needs of the community will cork fish (Channagachua) in Malang 
regency, therefore the activities of fishing and fish farming cork (Channagachua) is in the region of Malang 
Regency. It is thus necessary to do research on fish distribution pattern cork (Channagachua) in Malang regency 
in order to know the layout of the spread of fish this cork in the region of Malang Regency. 
 This study aims to determine the spread of local catfish (Channagachua) in Malang Regency as well as 
the feasibility of mapping the area for fish farming activities cork appropriate water quality parameters in the 
study area. 
 

MATERIALS AND METHODS 
 
Place and Time 

The research was conducted in Malang regency of East Java province in 33 Districts namely: Sub 
Ampelgading, Bantur, Bululawang, Dampit, Dau, Donomulyo, Gedangan, Gondanglegi, Jabung, Kalipare, 
Karangploso, Kasembon, Kepanjen, Kromengan, Lawang, Ngajum, Ngantang , Pagak, Pagelaran, Pakis, 
Pakisaji, Poncokusumo, Pujon, SumbermanjingWetan, Singosari, Sumberpucung, Tajinan, Tirtoyudo, 
Intercropping, Turen, Wagir, Wajak and Wonosari. This research is conducted from February to July 2010. 

 
Research Tools 
 The tools used in this study include: pH paper, DO meters, thermometers, a Global Positioning System 
(GPS), fish nets, a ruler, scanning machines, computers, 600ml water bottles, stopwatches, and plastic fish. 
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Research Materials  
The materials used in this study include: maps of the earth form a hard copy of Malang Regency which 

include Sub Ampelgading, Bantur, Bululawang, Dampit, Dau, Donomulyo, Gedangan, Gondanglegi, Jabung, 
Kalipare, Karangploso, Kasembon, Kepanjen, Kromengan, Lawang , Ngajum, Ngantang, Pagak, Pagelaran, 
Pakis, Pakisaji, Poncokusumo, Pujon, Sumbermanjing Wetan, Singosari, Sumberpucung, Tajinan, Tirtoyudo, 
Intercropping, Turen, Wagir, Wajak, Wonosari with the coordinate system of Universal Transverse Mercator 
(UTM), scale 1: 25.000 Bakosurtanal made in 2001, visual map of Malang Regency digital earth with UTM 
coordinate system, and which gave to catcher uisioner snakehead fish, consumers, processors snakehead fish, 
Department of Marine and Fisheries, and Department of Work and Spatial Notices. 

 
Research Methods 

The method used in this research is descriptive method. According Suryabrata [2], descriptive method 
is a method which describes the circumstances or events in a certain area. With the expected results of the 
descriptive method of research can provide a picture of conditions that include location, current speed, 
temperature, pH, DO and water discharge. 
 
Research Preparation 
 
a.  Map Digitization 
 Digitization is the process to change the geographical information available in a paper to digital format [3].  
 
b.  Map Making Process Layer and Data Input Attributes 

Making a map using the help of a software layer that includes Arcview project done penjiplakkan or 
digitized on a digital map scanning results. In this digitization process, the development of the common layer in 
accordance with research interests, which include sub-district boundaries, highways, rivers, land use, and point 
springs.  

 
c. Making Questionnaire 

The questionnaire is a way of making data and information derived from others. Information needed on 
this research are as follows: the area of arrest, number of catches, the size of the catch, and management of the 
catch. 
 
Implementation Research 
  Prior to water sampling activities and the determination of the coordinates of the location, initial activity 
is distributing a questionnaire to determine the location of the arrest of snakehead fish are generally conducted by 
the local community. The next activity is tracking the location based on information from the catcher with the help 
of GPS which will then be plotted on a map base. Continuing kualits water sampling at the site. 
 
a. Search Sample Questionnaire  
 Questionnaires distributed to the public who is a catcher or search snakehead fish, in addition to 
questionnaires distributed to the seller of processed snakehead fish and the questionnaire are distributed to 
customers in snakehead fish. Data collection questionnaire that is a minimum of 20 questionnaires at catcher, at 
least 10 questionnaires at processing and at least 10 questionnaires to consumers who are assumed by such 
amount has represented Malang. In addition, a questionnaire given to the Department of Marine and Fisheries 
and a questionnaire to the Department of Work and Spatial Notices 
 
b. Search Location Snakehead Fish 
 Determining the location of snakehead fish are scattered at a certain point can not be done sebarangan, 
but in the search for the spread of snakehead fish location data is derived from information provided about the 
arrest of snakehead fish from the surrounding community. Information from the snakehead fish catcher is 
information that can be accounted for thus acquired locations will be accurate and precise. Also in the collection 
of data is also derived from vendor information as well as from fresh fish snakehead snakehead fish sellers who 
had been processed into food. 
 
c. Determination of Point Coordinates  
               The survey locations based on questionnaire information from catcher who then marking the location 
of snakehead fish using a GPS device that will describe the geographical position of sampling points in the field. 
Garmin GPS used is e-Treck 2000-2007 Indonesia with software version 2.80. Point UTM coordinates of the 
system and from that location which will then be processed further in mapping, including the provision of data 
attributes in each location. This attribute data itself includes temperature, pH, DO, height, and river discharge. 
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Test of Parameters 
 The test parameters in this study is water quality. Measurement of water quality include water 
temperature, DO, pH, flow velocity and water discharge. Measurement of water quality is conducted only place 
the discovery of snakehead fish.  
 
Data Analysis 
 According Puspita [4], ArcView GIS is one of the desktop software Geographic Information System 
and mapping have been developed by ESRI. With ArcView GIS, users can to do the visualization to explore, 
answer the query (either base of spatial and non spatial data), analyzing data geographically and so forth. 
Further analysis of the suitability mapping snakehead fish farming areas on the basis of water quality parameters 
that were measured in the field, and based on the tolerance of live snakehead fish habitat, so that can know the 
location that is suitable for aquaculture activities snakehead fish. 

To determine areas suitable for aquaculture activities snakehead fish, therefore the scoring area of 
study. The determination of this scoring is based on the literature, where water quality is suitable for aquaculture 
activities shall possess the highest value. Activity scoring appropriate water quality parameters (S1) has a value 
of 4, moderately suitable (S2) has a value of 3, less suitable (S3) has a value of 2, and is not suitable (TS) has a 
value of 1. Based on field measurements of water kuaitas then be processed by the method it will produce GIS 
maps that depict areas that are considered suitable for aquaculture activities in the area of study snakehead fish. 

 
Stages of Research Activities 
               In this research the first thing is to find the map of the “Rupa Bumi Indonesia” (RBI) district of Malang. 
Which is then digitized with the help of the software after the field data collection which is then analysed and the 
end result will be obtained map data and regional spread of snakehead fish that is suitable for cultivation. 
 

RESULTS AND DISCUSSION 
 

General Conditions of Malang Regency 
 

Administrative Conditions 
Conditions of Malang regency administration consists of 33 districts are: District Ampelgading, 

Bantur, Bululawang, Dampit, Dau, Donomulyo, Gedangan, Gondanglegi, Jabung, Kalipare, Karangploso, 
Kasembon, Kepanjen, Kromengan, Lawang, Ngajum, Ngantang, Pagak, Exhibition, Pakis, Pakisaji, 
Poncokusumo, Pujon, SumbermanjingWetan, Singosari, Sumberpucung, Tajinan, Tirtoyudo, Intercropping, 
Turen, Wagir, Wajak, Wonosari. The boundaries of Malang Regency area is shown in Figure 1. 

 
 

Figure 1  District Boundaries Map Malang Region 
 

Geographical Condition 
 Malang Regency area is a plateau area which is hilly. North of Malang Regency is a highland area that 
has a region of more than 400 meters altitude above sea level and the south by the Indonesian Ocean. According 
to land use (land use), Malang regency is divided into several uses, most of the area of plantations, forests and 
shrubs and scattered settlements which almost, shown in Figure 2. 
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Figure 2 Land Use in Malang Regency 
 
Aquaculture Potential of Malang Regency 
 Malang Regency area is an area that has potential and fisheries production is quite high. Among them 
are the freshwater fish farming activities. According to data provided by the Department of Marine and Fisheries 
of Malang Regency in 2008 about the potential of fisheries for fishing activities in the amount of 9433,56 tonnes 
and aquaculture amounted to 1086,86 tons. 
 
Data processing 
 

Location Spread of Snakehead fish (Channagachua) 
 The research data was obtained from the direct capture in the field. Snakehead fish (Channagachua) 
widely spread in the location of stagnant water in calm conditions and heavy current flow though. Point 
locations for distributing snakehead fish taken at random through the speakers of the snakehead fish catcher is 
from the data in the field and then do the mapping. Results of sampling locations based on geographical position 
which describes the spread of snakehead fish in the region of Malang Regency could be seen in Figure 3. 
 

 
 

Figure 3 Map Point Spread Snakehead fish (Channagachua) in Malang Regency 
 

Snakehead fish found in the river which has a calm and swift flow though, snakehead fish has a nature 
to hide on the edge of the river and there on the slit and the holes located on the banks of the river as shown on 
the arrows in Figure 4. 
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Figure 4. Place Persebunyian Snakehead fish (Channa gachua) in River Edge 
 

In nature the original snakehead fish eat earthworms, small frogs, small crabs and small fish. In the 
phase of post-larval snakehead fish eat the foods that have a greater quantity such as Daphnia sp. and Cyclops 
sp., while the adult fish will eat crustaceans (Macrobrachium sp), insects, frogs (Ranna sp), worms (Lumbricus 
sp) and fish Ephemeroptera. 
 

Springs 
 Snakehead fish widely spread in the region adjacent to the springs, this can be proved by data obtained 
from the catcher on the field more snakehead fish found on the river where the water comes from springs. In 
spring there is usually the main source of snakehead fish eat the small fish and shrimp, and thus more likely to 
snakehead fish found in streams and at springs as shown in Figure 5. 
 

Water Quality 
 This study not only determine the location of the spread of snakehead fish, but also measure the quality 
of water is a place where the snakehead fish. Parameters measured include temperature, dissolved oxygen (DO), 
acidity (pH), and discharge water. Measurement of water quality taken at locations where there is a snakehead 
fish depicted in Figure 6. 

 
 

Figure 5. Map Point Spread Snakehead fish (Channa gachua) and Point Springs 
 

 
 

Figure 6 Map Point Location of Water Quality Measurement and Point Spread Snakehead fish (Channagachua) 
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Average yield measurements of water quality in Malang are presented in Table 1. 
 

Table 1 Results Average Water Quality Measurements in Malang Regency 
No. Parameter Average Range Standard 

Range 
1. Temperature (0C) 22-32 22-26 
2. The degree of 

acidity (pH) 
7-8 >6 

3. Dissolved Oxygen 
(ppm) 

2,40-9,97 5-7 

4. Debit (l / sec) 0,5-3364,48 
(quiet-swift) 

calm 

  
               Table 1 show that the snakehead fish can survive at low temperature to high, with a range of 220 C to 
320 C. The range of live snakehead fish is 22-260 C. Thus it can be said that the temperature range 22-320 C is 
the temperature suitable for aquaculture activities snakehead fish. Furthermore, to know the distribution of water 
quality at sampling locations will be drawing contour lines, namely the line which connects all the sampling 
points have the same value of water quality. Contour lines for temperature parameters based on a sampling in 
the field are shown in Figure 7. 
 

 
 

Figure 7.Temperature contours in Malang Regency 
 
The average measurement of the degree of acidity (pH) in the region of Malang Regency is at 7-8. The contour 
of pH based on the results of sampling in the field shown in Figure 8. 
 

 
 

Figure 8 pH contours in Malang Regency 
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Based on data obtained from field measurements DO DO range of 1.59 to 9.97 ppm. To keep cultured 
fish survive it must maintain the stability of the DO of 5-7 [5]. But in the snakehead fish in low-DO Events even 
snakehead fish would survive because the snakehead fish have an additional respiratory organ of the labyrinth. 
DO contour based on the results of sampling in the field for the region of Malang Regency is shown in Figure 9. 

 
 

Figure 9 DO Contours in Malang Regency 
 

Fish cork will survive in the river with heavy discharge quiet until this though because snakehead fish 
hiding on the banks of the river and dike in a rice field. From the field data obtained by the snakehead fish found 
in the range of discharge of 0.5 to 3364.48 l / sec. 

 
Regional Suitability Snakehead Fish Farming 

To determine areas suitable for aquaculture activities snakehead fish in Malang district, therefore the 
assessment of areas of water quality data obtained such as temperature, pH and DO. According Sulma et.al [6], at 
this stage is determining the suitability of bio-physical areas through overlay several parameters that previously 
have been measured in field. All parameters were given equal weight because it is assumed to have the same level 
of influence in determining the suitability of cultivation. Then each parameter is divided based on the criteria 
established, consisting of the appropriate class (S1) has a value of 4, moderately suitable (S2) has a value of 3, less 
suitable (S3) has a value of 2, and is not suitable (TS) has indigo 1, which indicated.as in Table 2. 

 
Table 2 Aquatic Environmental Suitability Criteria for Snakehead Fish Farming 

No. Water Quality 
Parameters 

Suitable (S1) 

1. Temperature (0C) 22 < S1 < 26 
2. pH 7 < S1 < 8 
3.  DO (ppm) S1 > 5 
No. Water Quality 

Parameters 
Simply line (S2) 

1. Temperature (0C) 26 < S2 < 30 
2. pH 5 < S2 < 7 
3. DO (ppm) 3 < S2 < 5 
No. Water Quality 

Parameters 
Under less (S3) 

1. Temperature (0C) 30 < S3 < 32 
2. pH 3 < S3 < 5 
3. DO (ppm) 2 < S3 < 3 
No. Water Quality 

Parameters 
Not Available (TS) 

1. Temperature (0C) TS<22, TS>32 
2. pH TS<3, TS>8 
3. DO (ppm) TS<2 

 
Interpolation is a method or a mathematical function to estimate the value at the location for which data 

are not available.  
 Interpolation method used in determining the feasibility of cultivation of snakehead fish in this study is 
the Inverse Distance Weighted (IDW). According to Waston and Philip [7], IDW method is a simple 
deterministic method by considering the points around.  
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In Figure 10 shows the areas suitability snakehead fish farming using IDW interpolation method. 
Overlay results was suitable with snakehead fish farming area with distribution of water resources in Malang is 
presented in Figure 10. 
 

 
 

Figure 10. Local conformity to Snakehead Fish Farming Spatial Interpolation Method Based on Value of  
Water Quality 

 

 
 

Figure 11. Regional Suitability for Raising Snakehead fish and Spring Point in the District Malang 
 

Based on the two maps as above, most of Malang Regency identified as areas suitable for aquaculture 
activities snakehead fish and only a small proportion of sites identified as an area unfit for cultivation. 
Recommendations snakehead fish farming activities above is based on water quality parameters taken in the 
field and aquaculture activities should be conducted in areas adjacent to water sources. 

 
Tabulation of Questionnaire Results 
 
Catcher 
 From the questionnaire for the snakehead fish catcher who deployed in the field is obtained by 51 
questionnaires, the number of snakehead fish catches in 2009 more than the number of catches in 2010. The 
decrease in catches is due to the condition of snakehead fish in natural habitats have changed, namely the 
presence of industrial waste and household waste is disposed of rivers, causing contamination of the snakehead 
fish habitat. 
 The number of catches the last 5 years is illustrated in Figure 12. that the snakehead fish in Malang 
district has decreased. Thus it can be said that the snakehead fish in the wild population from the year-ketahun 
decreased. 
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Figure 12.Graphs The number of Snakehead Catch the Last 5 Years 
 
 Size of snakehead fish catches in 2010 and in 2009 did not experience significant changes, the average 
length of snakehead fish caught that many of> 15 cm and only a small length of <15 cm. From the size of the 
larger snakehead fish caught more this may cause a decrease in the number of fish populations in the wild kotes 
because most indukkan snakehead fish caught. 

Fishing gear used by the catcher snakehead fish more use of stun small fish and some fishing line and 
nets used. While the number of catches during the rainy season more than during the dry season is due to the 
rainy season snakehead fish have spawning so that the total catch more in the rainy season. 

Snakehead fish catches by the catcher most of their own consumption and only a small portion of the 
catcher to sell direct and some are sold to collectors snakehead fish. Preparations of fish kotes most commonly 
used as food and only a small proportion are used as a drug. This is because not all people know the benefits of 
snakehead fish. 

From the questionnaires in the field known to most people fond of eating snakehead fish and the small 
proportion who are not fond of eating snakehead fish. While the selling price of snakehead fish by catching most 
of the selling price of> USD. 10,000 kg and only a small portion sold at a price <Rp. 10,000 kg, with an average 
selling price of Rp. 10,000, -/kg snakehead fish has a sale value is still low. 

Snakehead fish catching activity by an average catcher poaching activity 3 times per week and only a 
small catcher who do poaching each day of the week. Locations where the total fish catch kotes most widely 
depicted in the graph in Figure 13 which explains that most catches ever housed a small portion of the river and 
scattered in the rice, spring water and sewe. 

 
 
 

 
 
 
 
 
 

 
 

Figure 13. Location Catch area Snakehead 
 
Consumer 
 Number of questionnaires distributed to consumers as much as 15 questionnaire obtained data and 
questionnaire results to consumers can be explained as follows. Snakehead fish to the number of purchases by 
consumers as much as 40% of consumers buy> 1 kg and 60% purchase <1kg. The small number of snakehead 
fish is caused by at least the amount of fish caught by the catcher snakehead fish snakehead. The majority of 
consumers buy directly into the catcher snakehead fish and only a small percentage of consumers who find 
themselves snakehead fish. 

The level of knowledge consumers will benefit snakehead fish known to 73% consumers not know the 
benefits of fish kotes and 27% know the benefits of snakehead fish. Ignorance of the community will benefit 
from the snakehead fish is due to the lack of education about the benefits of the snakehead fish, especially fish. 
As for the utilization of the snakehead fish known to most of the snakehead fish is only used for cooking or 
regular side dish and only a fraction is used as a drug. 

Condition snakehead fish bought by consumers at 80% still in fresh condition or life while 20% in dead 
condition. Most of the snakehead fish sold in fresh condition, is because the snakehead fish have the endurance 
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to live a fairly high, snakehead fish able to survive without water and only requires only a damp conditions to 
sustain life. 

 
Processing 
 Questionnaires are distributed to processors snakehead fish in the eastern region of Malang Regency 
obtained only one processor only, this is due to the difficulty to find the snakehead fish catcher who is willing to 
deposit the processing routine snakehead fish. Since most of the catcher directly sells to consumers. Processing 
snakehead fish found in the location of restaurants, processing process that is by direct dry fried and used as a 
side dish. In the processor is only capable of processing 1 kg of snakehead fish, this is also difficult because the 
vigilantes to seek paid to the snakehead fish for processing. 
 
Marine and Fisheries Agency 
 From the activity questionnaire for the Ministry of Maritime Affairs and Fisheries deperoleh data that 
the absence of regulations on fishing snakehead fish and still allowed the use of stun to catch the snakehead fish. 
Lack of education about the snakehead fish farming in the region of Malang Regency cause people still do 
snakehead fish catching activities, while also there is no data also the support of the arrest and processing of 
snakehead fish. 

It can be concluded that the snakehead fish, including fish still are not quite famous among people but 
in contrast to the conditions snakehead fish become more scarce in nature, thus the need for extension activities 
include the benefits of snakehead fish, catching, processing, and aquaculture activities. So that the snakehead 
fish can be fully utilized. 
 
Goverment and Spatial 
 Questionnaire data obtained from the Department of Work and Spatial Notices concerning the 
condition of natural resources in Malang that affect the habitat of live snakehead fish, cover the rice fields, the 
quality and quantity of water and rivers, and pollution levels. For the rice fields in the region of Malang 
Regency happen depreciation of 5% in the last 5 years. This causes more habitat loss snakehead fish in nature 
that causes also reduction in snakehead fish populations. While the quality and quantity of water in each year 
also declined, due to the high level of pollution by waste dumped rivers. Especially during the dry season the 
river will experience higher pollution than in the rainy season is due to waste streams during the dry season will 
settle based waters. It can be concluded that in each year of natural resource conditions will experience changes 
that cause the snakehead fish habitat conditions are also experiencing changes that affect the population decline 
in the number of snakehead fish in the wild. 
 
Snakehead Fish Farming Environment Manipulation 
 Apart from determining the location of aquaculture ponds is also required for snakehead fish farming 
activities, hence the need for manipulation of the environment so as to support the activities of snakehead fish 
farming. From the data and information obtained in the field then the picture is also obtained snakehead fish 
pond cultivation depicted in Figure 14. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 14. Pond Environmental Manipulation in Snakehead Fish Farming Activities 
 
  Environmental manipulation activities carried out to adjust the condition of the pool so as to resemble 
conditions in the natural environment. For the snakehead fish aquaculture pond conditions there should be a pipe 
or shelter as a hiding place fish, other than that in the pond there is an artificial stream that comes from the water 
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pump, and the pool lies the water plant that serves also as a hiding place but it can also as a bio filter in the pool 
manipulation.  
 

CONCLUSION 
 

 From research conducted it can be deduced as follows: 
 Given that the spread of snakehead fish (Channagachua) evenly in the region of Malang regency of East Java 

Province, and spread in the area of the river, rice fields, irrigation channels, spring water and sewers, where 
most preferred habitat is the flow of water sourced from springs 

 Snakehead fish (Channagachua) can tolerate the temperature range 22-320C, at pH 7-8, the DO from 2.40 to 
9.97 ppm, the flow velocity ranged from 1.11 to 30 sec / meter and contained in the discharge conditions water 
ranges from 0.5 to 3364.48 l / sec 

 Based on the results of mapping analysis found that most of Malang Regency is a decent area and has the 
potential to be cultured snakehead fish 

 For aquaculture pond aquaculture manipulation hendakalah done by adding an artificial stream, where 
persembuyian (shelter), water plants and feed the same feed in nature so as to maximize the snakehead fish 
farming activities. 
 

SUGGESTION 
 

From this research there are a few suggestions that can be done in future research include the 
following: 
 Snakehead fish cultivation area which is very appropriate as the result of the above can be determined more by 

the method that describes the distance and buffer area from the fountain area. 
 It is recommended no further research on the location of spawning in natural habitat of the snakehead fish 

(Channagachua) that can be used as a reference in the cultivation, especially in the snakehead fish spawning 
activity. 

 It is suggested there are biological studies of the snakehead fish caught including gonat mature level and size 
so that it can be seen based on biological aspects of the endemic area 
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