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Abstract. The purpose of this study was to analyze the distribution of chlorophyll-a on the catch of 

yellowfin tuna in the northern waters of Aceh. This research was conducted in the north of Aceh waters 
starting from November to December 2020. fish catch data was collected by direct survey in the field by 

following the activities of fishermen and recording the number of catches. Data on chlorophyll-a was 

obtained from Aqua Modis satellite imagery. The catch data analysis used the CPUE model, while the 

chlorophyll-a analysis was carried out using the SeaDas 7.5 and ArcGIS. The results showed that the catch 
of yellowfin tuna was higher in November than in December as well as the distribution of chlorophyll-a 

content. The coefficient of determination (Adjusted R Square) is 0.09, which means that the relationship 

between chlorophyll-a and yellowfin tuna catches is only 9%, while 91% is influenced by other factors. 

These results inform that the content of chlorophyll-a does not show a significant relationship to the catch 
of yellowfin tuna. 

1 Introduction  

Aceh is one of the largest producers of tuna 

commodities, especially Yellowfin Tuna (Thunnus 

Albacares) [1,2], because it is surrounded by the Indian 

Ocean and Andaman Sea [3], and has a high selling 

value [4–6]. In 2012 yellowfin tuna production was 

2,719 tons, in 2013 it was 3,656 tons and in 2016 

production increased to 7,302 tons [7]. 

The distribution and abundance of yellowfin tuna is 

strongly influenced by several oceanographic 

parameters [8,9], one of which is chlorophyll-a [10,11]. 

Chlorophyll-a is one of the oceanographic biological 

parameters that plays an important role in primary 

productivity in the sea [12]. The distribution of 

chlorophyll-a contained in phytoplankton can be used as 

a measure of fertility in a water[13,14]. As a green 

pigment found in plants, chlorophyll-a use sunlight to 

carry out photosynthesis [15]. 

Phytoplankton needs chlorophyll-a, which is 

available in the photic layer, for the photosynthesis 

process [16]. Phytoplankton plays an important role as a 

source of nutrition for yellowfin tuna [17]. Although 

phytoplankton is not a natural food for yellowfin tuna, 
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but it acts as a basic food chain [18]. Therefore, 

information about the distribution area of chlorophyll-a 

plays an important factor to determine the distribution 

of tuna fishing locations, especially yellowfin tuna [19]. 

Siregar et al., [20] found that yellowfin tuna were 

distributed in the southern area of Sumatra based on 

chlorophyll analysis. Bahri and Sari [21] also conducted 

research on the catchment area of yellowfin tuna 

through a morphometric approach from January to 

August 2017. The research shows that the northern and 

southern parts of Aceh waters have relatively higher 

catches compared to the western part of Aceh. However, 

the determination of fishing areas using the chlorophyll-

a distribution approach in the northern waters of Aceh 

has not yet been carried out. Therefore, a study to 

determine the range of chlorophyll-a in the northern 

waters of Aceh which is used as a reference for 

information on yellowfin tuna fishing areas needs to be 

carried out. The purpose of this study was to analyze the 

distribution of chlorophyll-a as a yellowfin tuna fishing 

area in the northern coast of Aceh.  

E3S Web of Conferences 339 , 02004 (2022)
10 thICMR-2ndINSAEF  2021

https://doi.org/10.1051/e3sconf/202233902004

   © The Authors,  published  by EDP Sciences.  This  is  an open  access  article distributed under the  terms of the Creative Commons Attribution License 4.0
 (http://creativecommons.org/licenses/by/4.0/). 

mailto:irham@unsyiah.ac.id


2 Method  

2.1 Location, Time and Data Collection 

This research was carried out from November to 

December 2020 in the northern waters of the Aceh 

Province. Data collection in this study was carried out 

by observing primary data (data on fishing grounds by 

fishermen, time, and number of catches), and secondary 

data (satellite image data of chlorophyll-a). Data were 

collected by conducting interviews with 12 samples of 

ships and following a fishing trip. 

 The chlorophyll-a distribution data used in this 

study is Aqua-MODIS satellite image data which has 

been cleaned from cloud coverage and the data taken 

was in level 3. The downloaded chlorophyll-a image 

was a cloud-free image at the same time and location 

with yellowfin tuna fishing operations. 

 

 
Figure 1. Research Area Map. 

2.2 Data Analysis  

Yellowfin tuna production data obtained during the 

study were used to calculate catch per unit effort 

(CPUE). The formula used to calculate CPUE is [22]: 

𝐶𝑃𝑈𝐸 =  
catch𝑖

effort𝑖
 

where: 

CPUE = Catch per fishing effort (kg/trip) in i-month 

catchi = Catch (kg) in i-month 

efforti = Attempt to catch (trip) in i-month 

 The CPUE value is then displayed in the form of a 

table based on. By looking at the catch, it can be 

categorized fluctuations in catches based on time and 

location/fishing area. 

 The chlorophyll-a data was then analyzed for 

temporal and spatial distribution. The following are the 

steps in processing chlorophyll-a which are downloaded 

from the Aqua Modis satellite image [23]. 

 The relationship of chlorophyll-a to the catch of 

yellowfin tuna can be done by statistical analysis. The 

steps taken to determine each variable followed Bahri et 

al  [21]. The relationship between chlorophyll-a and 

yellowfin tuna catch variables was carried out by simple 

linear regression analysis. The following are the 

provisions for the category of correlation values 

between variables X and Y (Table 1). 

 

 
Table 1. Correlation value category used for statistical 

analysis. 
Multiple R Value 

Very Low 0.0 – 0.19 

Medium 0.40 – 0.59 

Strong 0.60 – 0.79 

Very Strong 0.80 – 0.99 

 

The yellowfin catch area based on the results of the 

catch analysis refers to [24] which states that: 

1. If the CPUE value in the highest catch class is greater 

than the average CPUE, then the value for the catch 

is very good to be used as a very potential fishing 

area. 

2. If the CPUE value is in the medium class, then the 

value for the catch is included in the potential fishing 

area. 

3. If the CPUE value is in a very low class, then the 

value for the area can be classified into a fishing area 

with less potential for fishing grounds. 

While criteria for the distribution of chlorophyll-a to 

yellowfin tuna fishing areas can be seen in the Table 2 

below. 
 
Table 2. Criteria for the the distribution of chlorophyll-a to 

yellowfin tuna fishing areas. 
No chlorophyll-a Category DPI criteria 

1 0.100 < 1.00 mg3 Optimum Potential 

2 1.00 < 2.00 mg3 Minimum Not potnetial 

3 Result and Discussion 

3.1 Result 

3.1.1 Yellowfin Tuna Catch and CPUE Productivity 

The catch of yellowfin tuna in the northern waters of 

Aceh is fluctuating (Figure 2). Based on data from 12 

vessels using handline fishing gear, the catch of 

yellowfin tuna in November amounted to 5,864 kg. 

While the catch of yellowfin tuna in December was 

3,342 kg. 

The decline in the production of catches in 

December is influenced by the number of fishing trips, 

weather conditions. 

 

 
Figure 2. Yellowfin tuna catches in November and December 

2020. 
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The productivity of yellowfin tuna CPUE in 

November is 177 Kg/trip and in December it is 138 

kg/Trip. The total trips of fishing vessels that work in 

November are 33 trips while in December there are 25 

trips. 

3.1.2 Distribution of Chlorophyll-a 

The distribution of chlorophyll-a content in the northern 

waters of Aceh can be seen in Figures 3 and 4. The 

distribution of chlorophyll-a content in the northern 

waters of Aceh in November 2020 ranged from 0.189 

mg/m3 to 1.082 mg/m3, with an average content of 

0.635 mg/m3 in November 2020. The content of 

chlorophyll-a in November was relatively high with 

various variance values. In December 2020, the content 

of Chlorophyll-a ranged from 0.101 mg/m3 to 2.568 

mg/m3, with an average content of 1.258 mg/m3 in 

December 2020. The distribution of chlorophyll-a 

content in December was relatively low because it was 

dominated by the lowest variance value of 0.101 mg/m3. 

The data are represented in the Table 3 below. 
 

Table 3. Chlorophyll-a distribution in November and 
December 2020 

No. Parameter Distribution of chlorophyll-a 

November December 

1 Chlorophyll-a 0.189-1.082 0.101-2.568 

2 High chlorophyll-a  1.082 2.568 

3 Low chlorophyll-a 0.189 0.101 

4 Avg. chlorophyll-a 0.635 1,258 

 

 
Figure 3. Map of distribution of chlorophyll-a content in the 
northern waters of Aceh Province in November 2020. 

3.1.3 The Relationship of Chlorophyll-A to 
Yellowfin Tuna Catches 

The relationship of chlorophyll-a with the catch of 

yellowfin tuna was obtained by performing a simple 

linear regression analysis. The relationship of 

chlorophyll-a with the catch of yellowfin tuna in 

November 2020 resulted in a coefficient of 

determination (R Square) of 0.18 which means the 

relationship of chlorophyll-a with the catch of yellowfin 

tuna in November 2020 was 18% and the remaining 

82%. influenced by other factors. While the value of the 

correlation coefficient (Multiple R) between 

chlorophyll-a and the catch of yellowfin tuna is 0.42, 

which means that chlorophyll-a has a moderate effect on 

the catch of yellowfin tuna. 

 The relationship of chlorophyll-a with the catch of 

yellowfin tuna in December 2020 resulted in a 

coefficient of determination (R Square) of 0.02, which 

means the relationship of chlorophyll-a with the catch of 

yellowfin tuna in December 2020 was 2% and the 

remaining 98%. influenced by other factors. While the 

value of the correlation coefficient (Multiple R) between 

chlorophyll-a and the catch of yellowfin tuna is 0.14 

which means that chlorophyll-a has a very low effect on 

the catch of yellowfin tuna. 

 

 
Figure 4. Map of distribution of chlorophyll-a content in the 
northern waters of Aceh Province in December 2020. 

 

3.1.4 The Potential Yellowfin Tuna Fishing Area 

Potential areas for catching yellowfin tuna in November 

and December 2020 are located in the northern waters 

of Aceh Island to the south-west waters of Aceh (Figure 

5). Based on CPUE productivity, the total catch of the 

area is classified as a potential fishing area. Judging 

from the productivity of yellowfin tuna caught in these 

waters, which is relatively high. Meanwhile, the 

yellowfin tuna fishing areas that lack potential during 

November and December 2020 are in the northern 

waters of Sabang Island to the western waters of Sabang 

Island because the productivity (CPUE) of the fishing 

area tends to decrease in November and December 

2020. 

   

 
Figure 5. Potential fishing area of yellowfin tuna 
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3.2 Discussion 

The catch of yellowfin tuna in the northern waters of 

Aceh in November and December 2020 tends to 

fluctuate. This is due to changing fishing grounds, 

weather conditions and food availability. However, the 

main factor in the migratory behavior of large pelagic 

fish is food availability [25]. 

 The decline in catch productivity in the northern 

waters of Sabang Island and the western waters of the 

Sabang Island was caused by weather factors, changing 

fishing areas, as well as the warning of the year-end 

Tsunami disaster in Aceh Province which resulted in 

fewer yellowfin tuna fishing trips by fishermen. 

However, determination of potential yellowfin tuna 

fishing areas is not representative enough to describe 

potential yellowfin tuna fishing areas if only based on 

productivity (CPUE). Therefore, another parameter is 

needed, such as the content of chlorophyll-a in these 

waters. Even though, the high CPUE productivity from 

yellow tuna fishing occurred in November and in 

December CPUE productivity was low.  

 Based on the results of simple linear regression 

analysis, the distribution of chlorophyll-a in November 

did not show a significant relationship to the catch of 

Yellowfin tuna. The results of the analysis show that the 

coefficient of determination (Adjusted R Square) 

produces a value of 0.09, which means that the 

relationship between chlorophyll-a and yellowfin tuna 

catches in November 2020 is only 9% and the other 91% 

is influenced by other factors. 

 The results of linear regression analysis also showed 

that the distribution of chlorophyll-a in December also 

did not show a significant relationship to the catch of 

yellowfin tuna. yellowfin tuna in November 2020 was 

only 7% and the other 93% was influenced by other 

factors. The same finding was shown by Adnan [26] 

who stated that the relationship between chlorophyll-a 

concentration and the catch, the increase in the 

concentration of chlorophyll-a was linearly correlated 

with the increase in catch, and vice versa. 

 The results of the coordinate point data obtained 

from GPS fishermen, yellowfin tuna fishing in 

November 2020 was concentrated in the northern waters 

of the island of Aceh to the south-west waters of Aceh. 

In December 2020 yellowfin tuna fishing was 

concentrated in the northern waters to the western 

waters of Sabang Island (Figure 3 and 4). 

 yellowfin tuna catch in November 2020 in the 

northern waters of Aceh Island to the south-west waters 

of Aceh can be said to be a potential fishing area. The 

results of this analysis are supported by satellite image 

data of the distribution of chlorophyll-a in these areas 

compared to the data from satellite image in the northern 

waters of Sabang and the western waters of Sabang 

(Figure 3). Meanwhile, in December 2020, in the 

northern waters of the island of Sabang and the western 

area of the island of Sabang can be said to be a non-

potential fishing area, due to reduced catches and and 

the data of chlorophyll-a distribution from satellite 

image shows a low value of chlorophyll-a in the area of 

north of Sabang and west of Sabang waters (Figure 4). 

4 Conclusion 

The distribution of chlorophyll-a on the catch of 

yellowfin tuna had no significant effect in November 

2020 because the coefficient of determination was only 

18% and the other 82% was influenced by other factors. 

The same thing also happened in December 2020 with 

the coefficient of determination 2% and the other 98% 

influenced by other factors. Judging from the 

distribution of chlorophyll-a, the northern waters of 

Aceh Island to the south-west waters of Aceh are 

potential yellowfin tuna fishing areas, while the northern 

waters of Sabang Island and west of Sabang Island are 

non-potential yellowfin tuna fishing areas.          
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