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ABSTRACT 
 
Fisheries are an important economic sector for many 
countries, including Indonesia. Bone Bay has high 
potential for skipjack (Katsuwonus pelamis) fishing. This 
study aims to map potential skipjack fishing zones in Bone 
Bay and analyze the relationship between sea surface 
temperature, salinity, and chlorophyll-a concentration 
with the catch of these fish. Using quantitative methods 
and probability sampling techniques, primary data were 
obtained through direct observation of fishing activities 
using the pole and line method, while secondary data 
were obtained from satellite images downloaded from 
the Oceancolor website. The results showed that the 
potential zones for skipjack fishing are located at 
coordinates 3o0’0”LS-4o30’0”LS and 120o30’0”BT-
121o0’0” BT. The findings are expected to help 
stakeholders make strategic decisions for more effective 
and susstainable fisheries management. 

 
INTRODUCTION 

 
Fisheries represent a crucial economic sector in Indonesia, especially for coastal 

communities that rely on marine resources for their livelihoods. Among the various fish 
species harvested, skipjack tuna (Katsuwonus pelamis) holds significant economic value and 
enjoys high market demand, both domestically and internationally (Amalia et al., 2023; 
Mustaqimah et al., 2023; Sumbu et al., 2023). One region renowned for its substantial 
potential in skipjack tuna fishing is Bone Bay (Pitcher et al., 2024). This potential must be 
optimally utilized to ensure the sustainability of marine resources and improve the well-being 
of coastal communities. 

However, efforts to maximize catch yields often face challenges due to the dynamic 
variability of marine environmental conditions. Factors such as sea surface temperature, 
salinity, and chlorophyll-a concentration are key oceanographic parameters influencing the 
distribution and abundance of fish in a given area (Bharti et al., 2020; Retraubun et al., 2023). 
Therefore, mapping potential fishing zones based on oceanographic parameters can serve as 



 
Journal of Fish Health, 4(4), 179-187 (2024)  
Angraeni et al. (2024) 
https://doi.org/10.29303/jfh.v4i4.5823 

180  

an effective tool to assist fishermen in identifying optimal fishing locations, thereby enhancing 
the efficiency of fishing operations (Sivasankari et al., 2024). 

With advancements in technology, the use of satellite imagery has become an 
increasingly common method for monitoring and managing fisheries resources. This 
technology enables more accurate and comprehensive analysis of relevant oceanographic 
parameters (Ali et al., 2022; Kamaruzzaman & Ahmad Mustapha, 2023; Syms, 2022). This 
study aims to analyze the relationships between sea surface temperature, salinity, and 
chlorophyll-a concentration with skipjack tuna catches in Bone Bay and to map potential 
fishing zones using satellite imagery. The findings of this research are expected to contribute 
significantly to decision-making for more efficient and sustainable fisheries resource 
management while supporting the sustainability of marine ecosystems. 

 
METHODS 

 
This study aims to map potential fishing zones for skipjack tuna (Katsuwonus pelamis) in 

Bone Bay based on oceanographic parameters, namely sea surface temperature, salinity, and 
chlorophyll-a concentration, using satellite imagery data. The research methodology 
employed is as follows: 
Research Design 

This study employs a quantitative method with a survey approach and secondary data 
analysis. Primary data were collected through direct field observations using standard 
oceanographic instruments, while secondary data were obtained from official sources 
providing satellite imagery with specific spatial and temporal resolutions. 
Research Location and Duration 

The research was conducted in the waters of Bone Bay, South Sulawesi, Indonesia, 
during June-July 2024, as this area has high potential for skipjack tuna fishing. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Research Location 

 
Data Collection 
a. Primary Data 

Primary data were obtained through direct field observations by participating in fishing 
activities conducted by fishermen using the pole-and-line method. During these activities, data 
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on catch volumes and local oceanographic conditions (temperature, salinity) were recorded 
during fishing operations. 
b. Secondary Data 

Secondary data included satellite imagery of sea surface temperature and chlorophyll-a 
concentration, downloaded from the OceanColor website at 
https://oceandata.sci.gsfc.nasa.gov/. Salinity data were obtained from the Copernicus 
website at https://data.marine.copernicus.eu/products. These datasets covered the same 
period as the primary data collection and were processed into appropriate formats for further 
analysis. 
Data Analysis 
a. Oceanographic Parameter Analysis 

Satellite imagery data were analyzed to determine the distribution of sea surface 
temperature, salinity, and chlorophyll-a concentration using software such as SeaDAS, Ocean 
Data View, and ArcGIS. 
b. Modeling Potential Fishing Zones 

Based on the analyzed data, a model for skipjack tuna potential fishing zones was 
developed by correlating oceanographic parameters with locations and catch data from 
primary sources. This model was then visualized as a map of potential fishing zones. 
c. Model Validation 

The model's validity was tested by comparing the modeling results with field data not 
used in the modeling process. This was done to ensure the developed model could provide 
accurate predictions of potential skipjack tuna fishing zones. 

 
RESULTS 

 
Oceanographic Parameter Analysis 

This study demonstrates a significant relationship between oceanographic parameters 
(sea surface temperature, salinity, and chlorophyll-a concentration) and skipjack tuna catch 
rates in Bone Bay. 
Sea Surface Temperature (SST): 

Sea surface temperature distribution ranges from 27°C to 30°C. The highest skipjack 
tuna catch rates were observed at temperatures between 28°C and 29°C. Temperatures 
higher or lower than this range tend to result in fewer catches. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Sea Surface Temperature Distribution 

https://data.marine.copernicus.eu/products
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Salinity 

Salinity in Bone Bay waters ranges from 33 ‰ to 35 ‰. High skipjack tuna catches tend 
to occur in waters with salinity between 34 ‰ and 35 ‰, indicating that skipjack tuna prefer 
waters with higher salinity levels. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Salinity Distribution 
 

Chlorophyll-a: 
Chlorophyll-a concentrations measured in this study ranged from 0.2 mg/m³ to 0.8 

mg/m³. Higher chlorophyll-a concentrations, particularly those above 0.5 mg/m³, were closely 
related to increased catch rates. This suggests that areas with higher primary productivity tend 
to support larger skipjack tuna populations. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Chlorophyll-a Distribution 
 

Mapping of Potential Skipjack Tuna Fishing Zones 
Based on oceanographic data, mapping identified high potential zones in the 

southeastern part of Bone Bay, where sea surface temperature, salinity, and chlorophyll-a 



 
Journal of Fish Health, 4(4), 179-187 (2024)  
Angraeni et al. (2024) 
https://doi.org/10.29303/jfh.v4i4.5823 

183  

concentrations fall within optimal ranges. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 5. Potential Skipjack Tuna Fishing Zones 
 

Model Validation 
Model validation results showed high accuracy, with the predicted potential zones 

showing significant catch results in the field. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Skipjack Tuna Catch Results. 
 

DISCUSSION 
 

The results of this study indicate that sea surface temperature directly influences the 
distribution and abundance of skipjack tuna. The optimal temperature range found (28°C to 
29°C) is consistent with previous findings, which suggest that skipjack tuna prefer warmer 
waters, typically associated with upwelling areas or ocean currents that bring nutrients from 
deeper layers to the surface (Clauson-Kaas et al., 2017; Handoco et al., 2022). Temperatures 
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outside this range tend to cause the fish to migrate to areas that better align with their 
physiological preferences (Dahms & Killen, 2023a; Haesemeyer, 2020; Zillig, 2024). This finding 
underscores the importance of considering temperature in fisheries management, especially 
in the context of climate change, which may affect global sea surface temperature patterns. 
An increase in sea surface temperature due to global warming may shift the optimal fishing 
zones to higher or lower latitudes (Dahms & Killen, 2023b; Li & Convertino, n.d.; McClenachan 
et al., 2019), which in turn could impact the sustainability of local fisheries. 

Salinity was also found to be an important factor in determining the presence of skipjack 
tuna. Higher salinity (34 PSU to 35 PSU) tends to support greater fish abundance, likely due to 
the correlation between salinity and food availability or optimal physiological conditions for 
skipjack tuna.  Previous research has shown that salinity can affect osmoregulation in fish, and 
environments with stable salinity levels are more likely to support fish growth and 
reproduction (Su et al., 2022; Wang et al., 2022). Therefore, these findings highlight the need 
for regular monitoring of salinity conditions in fishing areas as part of a sustainable fisheries 
management strategy. 

High chlorophyll-a concentrations were found to correlate with increased skipjack tuna 
catches. This is not surprising, as chlorophyll-a is an indicator of primary productivity, meaning 
areas with high chlorophyll-a concentrations have abundant phytoplankton, which in turn 
supports zooplankton populations and smaller fish, the primary food source for skipjack tuna. 
These results are consistent with other research showing that areas with high primary 
productivity tend to be hotspots for fisheries, as food webs starting from phytoplankton to 
apex predators like skipjack tuna are richer and more stable (Rana et al., 2022; Talib et al., 
2022). The use of satellite imagery to map chlorophyll-a concentrations has proven to be an 
effective tool for predicting potential fishing locations (Riandi et al., 2023; Wang & Chen, 2024; 
Yailymov et al., 2024). 

Using the analyzed oceanographic parameter data, potential skipjack tuna fishing zones 
in Bone Bay were mapped. The mapping results revealed several areas with high potential for 
skipjack tuna fishing. These areas are primarily located in the southeastern part of Bone Bay, 
where sea surface temperature, salinity, and chlorophyll-a concentrations fall within the 
identified optimal ranges. The model map indicates that high potential fishing zones remain 
relatively consistent throughout the fishing season, with minor variations caused by seasonal 
changes in oceanographic parameters. The potential fishing zone model developed in this 
study was validated using field data not included in the initial modeling process. Validation 
results showed that the model has high accuracy, with most of the predicted potential zones 
showing significant catches when tested in the field. 

This indicates that the model can be used as an effective tool to support decision-making 
in skipjack tuna fishing operations in Bone Bay. This mapping can help fishermen optimize 
their fishing times and locations, thus improving efficiency and productivity. Mapping 
potential skipjack tuna fishing zones based on oceanographic parameters provides a useful 
tool for fisheries management in Bone Bay. By utilizing satellite data and environmental 
parameter analysis, fishermen can direct their efforts to more productive zones, reducing 
operational costs and increasing catch rates. Additionally, this finding emphasizes the 
importance of adapting fishing strategies in light of climate change and oceanic variability, 
which can affect oceanographic parameters. Sustainable management should consider the 
ever-changing environmental dynamics and integrate monitoring technologies like satellite 
imagery to provide accurate and timely information. 
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CONCLUSION  
 

The results of this study support previous findings that oceanographic parameters 
significantly influence the distribution of skipjack tuna. Specifically, the study highlights the 
importance of sea surface temperature, salinity, and chlorophyll-a concentration in 
determining potential fishing zones. The model's success in predicting potential zones also 
demonstrates that the use of satellite imagery technology and oceanographic parameter 
analysis is an effective and practical approach for fisheries resource management. 
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