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This study aims to determine the sustainable potential of skipjack fisheries in the waters of Bone Gulf 
based on the location of fishing based in Luwu Regency, Sinjai Regency and Bone Regency. This 
research was conducted in Bone gulf by taking locations in three  regency that were used as fishing 
bases, namely Luwu Regency, Bone Regency and Sinjai Regency. Data sources used in this part of the 
study are secondary data, namely capture fisheries production data based on skipjack fisheries 
commodities and the number of trips carried out by skipjack fishermen in Luwu Regency, Bone Regency 
and Sinjai Regency. Economically, the decline in the catch will also reduce the profits of the fishermen's 
business as a whole, because the revenue obtained is no longer proportional to the costs incurred. The 
loss of profits gained from the use of skipjack fish resources can also be caused by the high cost of 
catching per unit of effort to catch. With high fishing costs, profits will automatically be reduced even 
though the catches obtained have not exceeded the level of MSY (Maximum Sustainable Yield). the 
comparison between sustainable catches with actual catches that the catches obtained each year are 
still below the sustainable potential. But the number of arrest attempts has exceeded the optimum capture 
effort. The fishing effort that exceeds the optimum effort should be a limitation of the fishing effort and 
there should be no additional fishing effort for skipjack fishing in the Gulf of Bone waters. 
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INTRODUCTION 

Bone gulf was one area that has a high 
potential of fishery resources and one of them is 
skipjack commodity. The waters of Bone Bay are 
part of the 713 Fisheries Management Area in 
addition to the Makassar Strait, Flores Sea and 
Bali. Uktoselja et al. (1989) stated that the potential 
of skipjack tuna in southern Sulawesi was 
estimated at 61,800 tons / year. Based on the 
results of the study of Widodo et al. (2003) reported 
that the potential for large pelagic fish resources in 
WPPI 713 where the management area of Bone 
Bay is covered has a potential of 193,600 tons / 
year with a utilization rate of 43.96%. The types of 
fish that are still prospective to be developed in 
Bone Bay are small pelagic fish, tuna, skipjack and 

mackerel. Skipjack fishing activities in the waters of 
Bone Gulf which were open access cause this type 
of commodity was easy to develop because it not 
only has high economic value, it is also able to 
absorb a lot of labor because it can be done with 
simple technology. This gives freedom to the 
coastal communities in South Sulawesi to be able 
to carry out skipjack fishing in the waters of the Gulf 
of Bone. The high enough skipjack fishing activity 
is able to influence the existence of skipjack fish 
resources and the ability of Bone Bay waters to 
supply these fish commodities. This study aims to 
determine the sustainable potential of skipjack 
fisheries in the waters of Bone Gulf based on the 
location of fishing based in Luwu Regency, Sinjai 
Regency and Bone Regency. 
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MATERIALS AND METHODS 

Research sites 
This research was conducted in Bone gulf by 

taking locations in three districts that were used as 
fishing bases, namely Luwu Regency, Bone 
Regency and Sinjai Regency. 

Data Source 
Data sources used in this part of the study are 

secondary data, namely capture fisheries 
production data based on skipjack fisheries 
commodities and the number of trips carried out by 
skipjack fishermen in Luwu Regency, Bone 
Regency and Sinjai Regency. 

Data Analysis 
 Maximum Sustainable Yield Analysis 
 Maximum Sustainable Yield (MSY) analysis 

using the Schaefer model approach. The steps 
taken are as follows: (1) Compile the production 
data of weight units (tons) and capture effort in trip 
units, time series based on the type of fishing gear 
The general form of the Schaefer model is: 

 

bfa
f

Ye


 
 
Where: 
        a and b = constants 
        Ye = Catch (unit) 
        f = effort (unit) 
 
 Analysis of Catch Per Unit Effort 
In determining the optimum effort to catch tuna 

landed in Luwu Regency, Sinjai Regency and Bone 
Regency using Catch per Unit Effort (CPUE) 
analysis which is a reflection of the value of fishing 
gear productivity used to catch tuna resources in 
Bone Bay. CPUE value is obtained by rationing the 
value of production and effort in 2009-2017. CPUE 
values can be formulated as follows (Fauzi and 
Anna, 2005): 

 
        CPUE = Catch  
           Effort 
Where: 
         CPUE = Catch of unit effort (ton / trip) 

         Catch = catch of fishing gear (tons) 
         Effort = arrest attempt (trip) 

RESULTS  

Result 
The production of skipjack in the Bone Gulf 

conducted by fishermen from several districts in 
South Sulawesi Province creates a high level of 
insensitivity in these fishing activities. Based on the 
Capture Fisheries Statistics of South Sulawesi 
Province (2018) shows the average fishing trips 
that make skipjack fish as the main target, has a 
total of 2,000 to 6,000 trips per year. This can affect 
the condition of the availability of skipjack fish 
resources in Bone Gulf. Following are the results of 
an analysis of the level of sustainable potential of 
skipjack fisheries resources that concentrate on 3 
districts, namely Luwu Regency, Bone Regency 
and Sinjai Regency. 

Catch Per Unit Effort 
Cactch per unit effort is the annual capture rate 

of fisheries obtained using time series data for a 
minimum of five years. In this study, the 
determination of time series data was carried out 
using secondary data from South Sulawesi 
Province's Capture Fisheries statistics for 9 years 
(2009 - 2017) by focusing on the types of fishing 
gear of each Regency namely trolling (Luwu), 
Purse seine (Sinjai Regency) ), Rawai Fishing Line 
(Sinjai Regency). Following are the results of the 
CPUE of the three types of fishing gear presented 
in the following figure: 

Based on the figure above shows the CPUE 
value of skipjack fish production in each district has 
fluctuated in the last nine years. In Bone Regency 
the highest CPUE value in 2010 was 0.71 tons / trip 
while the lowest in 2014 and 2015 was only 0.21 
tons / trip. Unlike the case with the CPUE value in 
Luwu Regency, the highest value was in 2015 
which reached 1.74 tons / trip and the lowest in 
2012 only reached 0.19 tons / trip. In Sinjai 
Regency the trend graph shows a declining trend 
in which in 2009 the value of CPUE was able to 
reach 2.71 tons / trip and in the following year 
decreased where in 2012 only reached the value of 
0.06 tons / trip. The decline in CPUE values in Bone 
and Sinjai districts has decreased significantly 
each year. This decrease was due to fishing efforts 
that have increased every year.
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Figure 1. Graph of Average CPUE Trend in 2009-2017 Skipjack Commodity in Luwu Regency, Bone 
Regency and Sinjai Regency 
 
The results in Bone Regency of the analysis 
produce a linear equation y = -0,0005x + 0.617, this 
shows that the constant (a) of 0.617 states that if 
there is no effort, then the potential available in 
nature is still at 0.617 tons / trip. Regression 
coefficient (b) of -0,0005 states a negative 
relationship between production and effort that 
each reduction of 1 trip will cause CPUE to 
increase by 0,0005 tons / trip, and vice versa. The 
coefficient of determination (R2) of 0.6657 or 
66.57% states that the ups and downs of CPUE 
66.57% are influenced by the value of effort, while 
24.43% is influenced by other factors not discussed 
in this study. This indicates that CPUE and effort 
have a strong closeness. In Luwu regency showed 
the results of the analysis produce a linear equation 
y = -0,0003x + 1.4526, this shows that the constant 
(a) of 1.4526 states that if there is no effort, then 
the potential available in nature is still 1.4526 tons 
/ trip. Regression coefficient (b) of -0,0003 states a 
negative relationship between production and 
effort that each reduction of 1 trip will cause CPUE 
to increase by 0,0003 tons / trip, and vice versa. 
The coefficient of determination (R2) of 0.2803 or 
28.03% states that the ups and downs of CPUE 
28.03% are influenced by the value of effort, while 
72.97% is influenced by other factors not discussed 
in this study. In Sinjai Regency showed the results 
of the analysis produce a linear equation y = -
0.005x + 1.5644, this shows that the constant (a) of 
1.5644 states that if there is no effort, then the 
potential available in nature is still at 1.5644 tons / 

trip. The regression coefficient (b) of -0.005 states 
a negative relationship between production and 
effort that each reduction of 1 trip will cause CPUE 
to increase by 0.005 tons / trip, and vice versa. The 
coefficient of determination (R2) of 0.6141 or 
61.41% states that the ups and downs of CPUE 
61.41% are influenced by the value of effort, while 
39.59% is influenced by other factors not discussed 
in this study. This value shows a close relationship 
between catch per unit effort (CPUE) and skipjack 
fishing effort in Sinjai Regency.   

Maximum Sustainable Yield Analysis 
Based on the data of skipjack fish production in the 
last 9 years (2009 - 2017) it can be calculated that 
sustainable fisheries production or Maximum 
Sustainable Yield (MSY) using the surplus 
production method from Schaefer can know the 
value of sustainable potential and the optimum 
effort of skipjack in Bone Regency  (figure 2) so that 
it can be determined when overfishing occurs by 
comparing effort and catch every year. Based on 
the Schaefer model, the optimum catch effort value 
is 7,712.5 trips per year and the maximum catch 
amount is 2,378 tons per year. When viewed based 
on the maximum sustainable catch value, the 
number of catches produced from 2009 - 2017 has 
not reached the maximum catch value (MSY). But 
the capture effort carried out has exceeded the 
optimum capture effort (Fopt). The use of skipjack 
fish in Bone Regency has exceeded the Total 
Allowable Catch (TAC) or the number of catches 
allowed (JTB). The average value of effort each 
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year in Bone Regency is 8,280 trips per year which 
has exceeded the optimum effort limit of 7,712.5 
trips per year. 
In Luwu Regency (figure 3) based on the Schaefer 
model, the optimum catch effort value is 2,2421 
trips per year and the maximum catch value is 
1,758.37 tons per year. When viewed based on the 
maximum sustainable catch value, the number of 
catches produced from 2009 - 2017 has not 
reached the maximum catch value (MSY). The 
same thing happened to the fishing effort not 
exceeding the optimum fishing effort (Fopt). 

In Sinjai Regency (figure 4) the optimum catch 
attempt value is 26,073 trips per year and the 
maximum catch amount is 20,394.6 tons per year. 
When viewed based on the maximum sustainable 
catch value, the number of catches produced from 
2009 - 2017 has not reached the maximum catch 
value (MSY). The same thing happened to the 
capture effort which had exceeded the optimum 
capture effort (Fopt). Increasing the effort of 
skipjack tuna every year results in a decrease in 
the amount of skipjack tuna. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Maximum Sustainable Yield (MSY) Fishing Based in Bone Regency 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Maximum Sustainable Yield (MSY) Fishing based in Luwu Regency 
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Figure 4:Maximum Sustainable Yield (MSY) Fishing based in Sinjai Regency 

 
 
Based on the comparison between sustainable 
catches with actual catches that the catches 
obtained each year are still below the sustainable 
potential. But the number of arrest attempts has 
exceeded the optimum capture effort. The fishing 
effort that exceeds the optimum effort should be a 
limitation of the fishing effort and there should be 
no additional fishing effort for skipjack fishing in the 
Gulf of Bone waters. 
 
DISCUSSION 
Utilization of fisheries resources is generally based 
on the concept of Maximum Sustainable Yield 
(MSY) developed by a biologist named Schaefer in 
1957. The core of the MSY concept is to maintain 
the biological balance of fish resources so that they 
can be maximally utilized for a long time. As quoted 
from Effendi (2002), that MSY is an effort in 
fisheries to determine balanced but maximum 
fishing. The strength of the concept of Maximum 
Sustainable Yield (MSY) is that only limited data is 
needed, simple to analyze, and easy to understand 
by anyone, including policy makers. Based on the 
results of the analysis of the CPUE described in the 
previous section, then proceed with the calculation 
of sustainable potential (MSY) based on the 
Schaefer production surplus. 
Catching effort can be said to be the application of 
a number of over-fishing efforts to a fish stock and 
divided into two categories, namely overfishing 
affecting overgrowth and overfishing that affect the 
recuitment. Overfishing affects growth, if the effort 
is so high that the total catch decreases with 
increasing effort. Fish are caught before they can 
grow to a size large enough to support biomass 
(Spare and Vennema, 1999). 
Economically, the decline in the catch will also 
reduce the profits of the fishermen's business as a 

whole, because the revenue obtained is no longer 
proportional to the costs incurred. The loss of 
profits gained from the use of skipjack fish 
resources can also be caused by the high cost of 
catching per unit of effort to catch. With high fishing 
costs, profits will automatically be reduced even 
though the catches obtained have not exceeded 
the level of MSY (Maximum Sustainable Yield). On 
the other hand, fishery resources which are 
intended for utilization even though classified as 
resources can recover, but if the utilization exceeds 
the natural ability to recover from these resources, 
then it can threaten its sustainability. Therefore, in 
order to make optimal use of it, it is necessary to 
determine the optimum level of capture effort. 
 
CONCLUSION 
The optimum catch effort value is 7,712.5 trips per 
year and the maximum catch amount is 2,378 tons 
per year. When viewed based on the maximum 
sustainable catch value, the number of catches 
produced from 2009 - 2017 has not reached the 
maximum catch value (MSY). 
The activity of skipjack fishing in the waters of Bone 
Bay which is carried out by all fishermen in the 
South Sulawesi region requires a policy of limiting 
the level of fishing so that the condition of skipjack 
tuna resources remains in a sustainable condition 
and has high sustainability. 
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