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KATA PENGANTAR 
Tahun 2016 merupakan seminar tahunan ke VI yang diselenggarakan oleh FPIK 

UNDIP. Kegiatan seminar ini telah dimulai sejak tahun 2007 dan dilaksanakan secara 

berkala. Tema kegiatan seminar dari tahun ketahun bervariatif mengikuti perkembangan 

isu terkini di sektor perikanan dan kelautan. 

Kegiatan seminar ini merupakan salah satu bentuk kontribusi perguruan tinggi 
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Oleh karena itu, Seminar ini bertemakan tentang Aplikasi IPTEK Perikanan dan 

Kelautan dalam Mitigasi Bencana dan Degradasi Wilayah Pesisir, Laut dan Pulau-

Pulau Kecil. Pada kesempatan kali ini, diharapkan IPTEK hasil penelitian mengenai 

pengelolaan, mitigasi bencana dan degradasi wilayah pesisir, laut dan pulau-pulau kecil 

dapat terpublikasikan sehingga dapat dimanfaatkan untuk pembangunan yang 

berkelanjutan dan dapat menjaga kelestarian lingkungan. Seminar Tahunan Hasil 

Penelitian Perikanan dan Kelautan ke-VI merupakan kolaborasi FPIK UNDIP dan Pusat 

Kajian Mitigasi Bencana dan Rehabilitasi Pesisir (PKMBRP) UNDIP. 

Pada kesempatan ini kami selaku panitia penyelenggara mengucapkan terimakasih 

kepada pemakalah, reviewer, peserta serta Pertamina EP Asset 3 Tambun Field yang telah 

mendukung kegiatan Seminar Tahunan Penelitian Hasil Penelitian Perikanan dan Kelautan 

VI sehingga dapat terlaksana dengan baik. Harapan kami semoga hasil seminar ini dapat 

memberikan kontribusi dalam upaya mitigasi bencana dan rehabilitasi pesisir, laut dan 

pulau-pulau kecil. 
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RESEARCH ABOUT STOCK CONDITION OF SKIPJACK TUNA (Katsuwonus 
pelamis) IN GULF OF BONE, SOUTH SULAWESI, INDONESIA 

 
Achmar Mallawa, Amir Faisal, Farida Sitepu, and Elsa Mallawa 

Fishery Department Faculty of Marine and Fishery Sciences University Hasanuddin 
Email: achmar_mallawa@yahoo.co.id 

 

ABSTRACT 

Research on stock of skipjack tuna in the Gulf of Bone has been done from January until 
October, 2016. The objective of the research was to analyze condition of skipjack tuna 
according to fishing season and fishing area. The condition of the stock be analyzed using 
some indicators such as size structure, number of cohort, exploitation rate, population 
growth rate, fishing mortality rate.  Stock condition was determined  by Mallawa method. 
The result of the research showed that population of skipjack tuna captured in the Gulf of 
Bone dominated by small size fishes, population consist  three cohorts, fishing mortality 
was high (more than 1.0), exploitation rate was high (more than 0.5), growth rate was low 
(less than 0.5) and percentage of suitable length for catch was low (less than 50%) for all 
fishing season.  The research conclusion that  stock conditionof skipjack tuna  either in 
East monsoon season or West monsoon season were less good or under pressure. 
Key word: skipjack tuna, stock condition, Gulf of Bone  
 

1.INTRODUCTION 

1.1 BACKGROUND 

Skipjack tuna(Katsuwonus pelamis) is one of large pelagic fish species 

economically important in the waters of the Gulf of Bone are exploited by fishermen from 

several districts in and outside the province of South Sulawesi. Skipjack tuna has been 

exploited by fishermen through the year using various types of fishing technology such as 

pole and line,  purse seine  drift surface gill nets, traditional seine nethand line, and boat lift 

net (Mallawa, 2012) [24]. The use of various types of fishing technology, especially 

combined with fish aggregation device, less selective fishing gear and fishing activities 

that take place throughout the year as well as absence management policies can lead to 

pressure on skipjack tuna stocks in these waters. Bromhead et.al. (2003)[7] that the use of 

fish aggregation devicegave impacts on the biology and ecology of theskipjacktuna fishery. 

Dempters and Taquet (2004 and 2005)[9,10]  that the use of a means of fish 

aggregation device in purse seine fisheries result in disruption of skipjack tuna populations  

in the Pacific Ocean.Baso (2013)[5] that the use of pole and line  technology combined 

with fish aggregation devicegave negative impacts to populations of skipjack tuna in the 

waters of the Gulf of Bone. Mallawa et al (2012)[27,28] found that in the waters of the 

Gulf of Boneskipjack tuna caught by pole and lineinside of fish aggregation device  has a 

smaller size than the skipjack caught by hunting. They also explained that the use of 

mailto:achmar_mallawa@yahoo.co.id�
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traditional seine net gavean impact on fish stocks, characterized by the presence 

remarkably of small size of the fish in the catch. Mallawa et.al (2013)[29] explained that 

the use of fish aggregation device  in purse seine  provides higher pressure on fish 

populations of skipjack tuna in the waters of the Flores sea. Mallawa et.al. (2015)[32], 

reported that the use of purse seine combined with fish aggregation device  gave a negative 

impact on skipjack tuna fishery in Flores sea which characterized by decreasing of skipjack 

tuna stock condition.  Mallawa (2016)[33] described that size structure of skipjack tuna 

caught by pole line combined with fish aggregation device dominated by small fishes. To 

prevent the depletion of skipjack tuna populations, there should be an assessment of the 

condition of the stock of skipjack tuna especially in the waters of the Gulf of Bone South 

Sulawesi, Indonesia. 

1.2 RESEARCH OBJECTIVE 

This research aims to assess the condition of the stock of skipjack tuna according to 

season in the waters of the Gulf of Bone South Sulawesi. 

 

2.METHODS 

2.1 TIME AND PLACE 

This research was conducted over teen months ie from January to October 2016 in 

the waters of the Gulf of Bone South Sulawesi (Figure 1). 

 
Figure 1. Research area [20],  

 



 

 

3 Prosiding Seminar Nasional Hasil-Hasil Penelitian Perikanan dan Kelautan ke-VI  
Fakultas Perikanan dan Ilmu Kelautan – Pusat Kajian Mitigasi Bencana dan Rehabilitasi Pesisir, Undip 

2.2 EQUIPMENT AND MATERIALS RESEARCH 

The materials used in this research are skipjack tuna, some chemical substances,  

fishing boats, fish aggregation device (FADs), globepositioning systems,current meter, fish 

finder,digital camera, digital thermometer, board measure,  computers and software. 

Materials and equipmentused as well as its usefulness is presented in Table 1. 

 

2.3 Data Collecting 

This research is a case study in which a case was skipjack tuna fisheries in the 

waters of the Gulf of Bone. The main primary data in this study was the length of skipjack 

tuna(Fork Length, FL) collected from the commercial fishery by following the fishing 

activities of fishermenusing purse seine, drift surface gill nets, pole and line, traditional 

seine net, boat lift net, hand line and trolling line.Supporting data or oceanographic 

conditions of fishing areas include the speed and direction of currents, water depth, 

latitudes and longitudes location of capture, water temperature were also insitu collected 

during fishing operations currently performed. To increase the number of fish observed 

then fish also be measured fish in Fish Landing Sites.  

Table 1. Materials and equipment research and its usefulness 

Material / Equipment Usefulness 

Skipjack tuna  Determiningthe structureof the size and age groups, and 
histology 

Bottle samples Storage  of fish gonads  
Globe positioning system Positioning of fishing area 
Fishing vessel  Operational research  

Fish finder Measuring of the depth  
of the fishing area 

Measuring board  Measuring the length of 
 the fish  

FADs  Operasinal fishing  
Current meter 
 To know direction and speed of current 

GPS To know position of the fishing ground 

Digital thermometer To measure sea surface temperature 

Chemical substances Histology observation 
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2.4 DATA ANALYSIS 

The indicators used in assessing the condition of the stock of skipjack tuna in the 

waters of the Gulf of Bone, namely the structure of the fish size, the number of age groups 

or cohorts, the mortality rate of fishing (F), the rate of exploitation (E), the growth rate (K), 

yield per recruitment (Y/R) and a percentage of the suitable length to catch.Stock condition 

indicators valueswere calculated by various means and methods as shown in Table 2. Each 

indicator is weighted differently according their urgently. Each indicator is divided into 

sub-indicators with different values. Furthermore, the multiplication of the weight indicator 

and the acquisition value of the indicator. Analysis of the determination of the stock using 

the worksheet assessment as presented in Table 3.  

Table 2. Methods for estimating indicators of Skipjack tuna stock condition 

Stock Condition Indicators The calculation methods  
Size structure of fish Mallawa et al.,(2011)[23] 
Number of cohort Bhattacharya (Mallawa,1987)  
Fishing mortality rate  Beverton and Holt (1957) [6] 
Exploitation rate   Beverton and Holt (1957)[6] 

Growth rate  Von Bertalanffy (Mallawa, 1987)[22], Ford and 
Walford (Sparre et. al., (1989)[41] 

Yield per Recruitment Beverton and Holt (1957)[6] 
The percentage of catch suitable length Mallawa (2012)[24] 

Gonad maturity stage Histology (Itano, 2011)[19], Takashima et al., 
(1995) [43] 

 

Table 3 Indicators and weighted of each used in stockCondition determination 

Indicators and sub indicators Weight Value Weighted x value 
The size structure  of fish 
Dominated by small size  
Dominated by medium size  
Dominated by large fish  

1.00 
1 
3 
5  

Number of age groups  
Less than three cohort 
Three to five cohort 
Morew than five cohort 

1.00 
1 
3 
5  

The fishing mortality  
F value more than 2.0  
F value was 1.0 to 2.0  
F value less than 1.0  

2.00 
1 
3 
5  

Exploitation rate value 
E  more than 1.0  
E equal 0.5 - 1.0  
E less than 0.5 
 

1.00 
1 
3 
5  
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Table 3. Continue 

Indicators and sub indicators Weight Value Weighted x value 
Population growth rate  
K low than 0.4 per year  
K  0.4until 0.5 per year  
K high than 0.5 per year  

1:00 
1 
3 
5  

Yield per Recruitment  
Y/R actual < Y/R optimal 
Y/R actual = Y/R optimal 
Y/R actual > Y/R optimal 

2.0 
1 
3 
5  

% Catch suitable length 
CSL less than 20%  
CSL 30 until 50%  
CSL more than  50%  

2.00 
1 
3 
5  

 10  Σ  value  
 

The percentage of the value of the condition of the stock was calculated using the equation 

raised by Mallawa at.al (2015)[32], namely: 

Stock condition = {Σ(B x N)/Fv)}x100%,  

where : 

B weighted of each indicator,N value of each indicator,Fvfull value (equal50).  

The stock condition using the reference as follows:  

If the value of the stock condition is ≥ 85-100%, the stock is very good condition, 

If the value of the stock condition is <85-65%, the stock is good condition,  

If the value of the stock condition is <65%, the stock is less good  or under pressure. 

 

3. RESULT AND DISCUSSION 

3.1 The size structure of skipjack tuna 

Observation of the fish caught by fishermen commercially either on East seasonor 

onWest season showedthat the size of the fish varied from small to large, but is dominated 

by small fish or young fish.  In the East season the size of skipjack caught ranging 26.0 – 

69.2 cm, dominant size was 32.0 – 42.0 cm, while in the West season the skipjacks tuna 

caught ranging 26.0 – 57.0 cm and dominant size was 31.5 – 38.5 cm(Table 4) The 

dominance of young fish in the catch of fishermen suspected to be caused by two things: 

first that the fishermen in catching skipjack was generally done in the area of FADs which 

are located in shallow waters Indahyani (2010)[18] reported that there were relationship 

between distribution of skipjack and oceanographic factors such as temperature, water 

depth etc. Tunas including skipjacks tuna  are known to migrate away from the shore with 
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the increasing size (sizedependents migration), second, that the waters of the Gulf of Bone 

is an area of enlargement (nurseryground) so that any fish small size fish.  Mallawa et.al 

(2015)[32,33] explained that skipjack tuna used Flores sea. Gulf of Bone and Makassar 

Strait waters as nursery ground or feeding ground, stayed there for three until four years 

and then go to somewhere for spawning. Syamsuddin and Mallawa (2009)[42] explained 

that the size composition of the skipjack tuna caught in waters of Kupang ranging 29.0 cm 

- 58.9 cm, catches the most was the size of 47.0 cm - 49.9 cm (17.90%), and followed by 

size from 44.0 to 46.9 cm (16.64%), and the size of 38.0 to 40.9 cm (16.36%).Mallawa et 

al., (2012)[25] explains that the skipjack tuna caught in the waters of the Gulf of Bone 

ranging between 29-65 cm FL with an average length of 41.06 cm FL and Baso (2013)[5] 

explains that catches huhate (pole and line) in the waters of the Gulf of Bone has a long 

range of 17, 2 cm FL - 72.5 cm FL, dominant size in the range of length from 24.5 to 32.5 

cm FL.Bromhead et al (2003)[7]reported that the use of FADs in purse seine to catch 

skipjack tuna resulted in the dominance of small size in the catch in some Asian 

countries.Dempster and Taquet (2004 and 2005)[9;10] described  that the use of FADs in 

fishing of tunas in the Atlantic led to many small size fish caught. 

3.2 NUMBER OF COHORTS OF SKIPJACK IN CATCH 

The results of the analysis of the size structure using difference of length frequency 

logarithm method  with the help of software ELEFAN (Gayanilo et al., 1989)[13] and tools 

FISAT (Gayanilo et al., 1996)[14] found that the number of cohort in the catch very few, 

varying from two to three Any age group according to  fishing season shown in Table 4. 

The small number of age groups or cohort in the catch associated with variaations in the 

size of the fish that is dominated by the small size of the fish. Another possibility, that 

fishing activities have been very intense so that the population does not grow well. Rezkika 

(2012)[38] explains that the skipjack tuna caught in Gulf of Bone waters  consists of three 

age groups. Mallawa et al., (2012)[25] that the skipjack tuna caught by pole and line 

without FADs  consists of three age groups whileskipjack tuna caught by pole and line 

inside FADs area only consisted of two age groups. Baso (2013)[5]reported that the 

skipjack tuna caught by pole and line inside and outside FADs area in the waters of the 

Gulf of Bone consists of three age groups, but from a different age group. Alamsyah 

(2013)[3] that the skipjack tuna caught by pole and line in the Gulf  Bone waters consists 

of three age groups for each fishing season. Samad (2002)[39]described that the skipjack 

tuna caught by purse seine in the waters of the Strait of Makassar consists of three age 

groups. Andriani (2012)[4]and Agus (2012)[2] reported that the skipjack tuna caught in the 
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waters of the Strait of Makassar  consists of three age groups. Fidyatul (2013)[11] found 

that skipjack tuna caught by fishermen using  purse seine in the Flores sea waters consists 

of three age groups. Qorimah (2013)[37] that skipjack tuna catches of fishermen in the 

waters of the Strait of Makassar consist of three age groups.  Mallawa (2016)[34,35] 

reported that skipjack tuna caught in Makassar Strait waters consist of two until three age 

groups and varied according to fishing technologies used. Adams and Siebert (2002)[1] 

that the tuna caught fishermen using purse seine Maldive waters consist of two age groups. 

Hoyle at al (2011) [17] that the tuna caught by purse seine fishermen in the waters of the 

Central Pacific consists of three age groups. Koya et al., (2012)[21] explains that the tuna 

caught from the waters of India consists of three age groups. Mallawa at al. (2013)[28] 

explains that the number of age groups of skipjack in the catches of fishermen in the waters 

of the Sea  of Flores varied according to the fishing season, fishing areas and fishing 

technology  

3.3 MORTALITY OF FISHING 

The results of the analysis of predicting values of fishing mortality rate (F) found 

that mortality due to fishing of skipjack tuna in the waters of the Gulf of Bone according to 

fishing season  was very high (F> 1.0) both in West season (F = 1.1) and East season (F = 

1.15) as shown Table 4. The high value of fishing mortality (F > 1.0) of skipjack tuna in 

the Gulf of Bone waters also found by Rezkika (2011)[38], Mallawa at.al (2012)[25], and 

Alamsyah (2013)[3].  Fidyatul (2013)[11] reported that the rate of death due to fishing in 

the waters of the Flores seaalso high (F = 1.23).Qorimah (2013)[37] reported that the rate 

of fishing mortality of skipjack in the waters of the Strait of Makassar in West season was 

low(F =  0.42), while Mallawa (2016)[35] reported that the rate of fishing mortality of 

skipjack tuna in the Makassar Strait water for all the seasons was high (F > 1.0). Adams 

and Siebert (2003)[1] explains that tuna is an economically important fish so that the rate 

of fishing mortality on lately in various waters in the world is very high.  

3.4 RATE OF EXPLOITATION 

Results of analysis using Beverton and Holt method described that the rate of 

exploitation either in West season or East season were 0.57 and 0.65 respectively as shown 

inTable 4. Rezkika (2011)[38] and Baso (2013)[5]  also reported the same phenomenon. 

Samad (2002)[39] and Fidyatul (2013)[11] in the waters of the Sea of Flores,South 

Sulawesi shows the value of the exploitation rate of skipjack was high (E> 0.5).The high 

value of exploitation rate of skipjack in the Makassar Strait waters also found by Qorimah 

(2013)[37]and Mallawa (2016)[34].The high value of rate of exploitationwas associated 
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with high mortality due to fishermen fishing in all fishing season and fishing activities 

through the year. Coan (2003)[8] that the populations of tuna in the waters of the Western 

Pacific experienced a high rate of exploitation in lately because many fishermen from 

various countries who make fishing in those waters. University of Hawaii (2008)[44] and 

the WCPFC (2009)[45] that the rate of exploitation of tuna in the waters of Hawaii and 

Vanuatu was quite high.  

3.5 THE RATE OF GROWTH  

The estimated result of the growth rate of skipjack in the waters of the Gulf of Bone 

either in West season or in East seasonwas low (K <0.5) as shown in Table 4.  Studyon the 

rate of growth of skipjack tuna have been done in various waters provide results that differ 

from each other. Rezkika (2011)[38], Mallawa et al. (2012)[25], Baso (2013)[5] and 

Alamsjah (2013)[3] reported that the growth of skipjack tuna in the waters of the Gulf of 

Bone quite low (K < 0.50 per year). Samad (2002)[42], Fidyatusl (2013)[11] and Mallawa 

et al., (2013)[28] that the growth rate (K) of skipjack tuna in the waters of the Flores also 

low (K<0.50 per year). Mallawa et al.,(2014)[30,31], Mallawa (2016)[34] and Mallawa 

etal., (2016)[35] reported that  the growth rate of skipjack tuna in thr waters of Makassar 

Strait less than 0.50 per year. Garnert at al(2008)[12] that growth rate of skipjack tuna 

occurred  variability by fishing area in the Atlantic and was low (K <0.5 per year). Hallier 

and Garnert  (2006)[15] that the growth rate of skipjack in the waters of Senegal varies 

according to the fishing areas.  

3.6. YIELD PER RECRUITMENT 

Analysis results showed that value of Y/R of skipjack tuna in the waters of Gulf of 

Bone was not optimal either in East season or in West season.  The values of Y/R actual 

and Y/R optimal in East season were 0.1342 gram and 0.2346 gram respectively, and then 

the values of Y/R actual and Y/R optimal in West seasonwere 0.1798 gram and 0.2478 

gram respectively.  Rezkika (2012)[38] and Baso (2013)[5] also reported that recruitment 

process of skipjack tuna in the waters of Gulf of Bone was not optimal. Qorimah (2013) 

and Mallawa (2016) that in the waters of Makassar Strait the process of recruitment of 

skipjacks was not optimal where the Y/R actual value was small than optimal value. 

Mallawa et.al (2016) described that these phenomenon caused mainly by intensive fishing. 

3.7 PERCENTAGE OF CATCH SUITABLE LENGTH. 

Mallawa et al. (2012), Baso (2013) and Alamsyah (2013) found that catch suitable 

length of fish caught in the waters of the Bay of Bone was more than 55 cm FL in females 

and more than 60 cm FL in males. Observation of skipjack tuna catches of fishermen in the 
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waters of the Gulf of Bone can be seen that a percentage of the catch suitable length  of 

fish caught is very low at less than 50% of the catch (Table 4). Some researchers explained 

that the use of fish aggregation device combined with the pole and line multiply the 

number of small size of fish in fishermen catch. Mallawa et al. (2013)[26] found that 

percentage of catch suitable length of skipjack caught by fishermen using purse seine 

combined with Garnert fish aggregation device in Flores sea waters was also low or less 

than 20 %. Mallawa et al., (2014)[31] and Mallawa (2016)[35] reported that percentage of 

catch suitable length of skipjack tuna caught by fishermen using several fishing gears in 

Makassar Strait waters was also low. Mallawa et al., (2014)[30] and Mallawa (2016)[33] 

described that using kinds of fishing gears especially which combined with fish 

aggregation device raising the small size of skipjack in the catch of fishermen. Hallier and 

Garnert (2008)[16] explained that drifting fish aggregation devices could act as an 

ecological trap for the tropical tuna speciesThe value of some parameter that is used as an 

indicator of stock condition in this study are presented in Table 4. 

 Table 4 Values of several parameters indicators of stock condition 

Indicators East season West Season 
Structure Size  
Range  
Dominant  
Average  

 
26.0 to 69.2 cm 
32.0 to 42.0 cm 
35.2 ± 12.6 cm 

 
26.0 to 57.0 cm 
31.5 - 38.5 cm 
34.5 ± 11.7 cm 

Number of cohorts  3 cohorts 3 cohorts 
Fishing mortality 1.1 yearly 1.15 yearly 
Rate of exploitation  0.57 0.65 
Growth rate  0.41 yearly 0.42 yearly 
Y/R actual 
Y/R optimal 

0.1342 gram 
0.2376 gram 

0.1798 gram 
0.2478 gram 

% catch suitable length 26 – 32% 25 – 34 % 
 

Data in Table 4 above showed that the indicators of stock condition value was not too 

diffence according to the season. 

3.8 STOCK CONDITION OF SKIPJACK IN WEST SEASON  

Based on data from Table 4 and do grading according to the guidelines listed in 

Table 3 gave results of the assessment of stock condition of skipjack tuna in the waters of 

the Gulf of Bone in West seasonas shown in Table 5.  
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Table 5 Conditions stocks of skipjack West season 

Indicators Weight  Value  Thickness x value  
Skipjack caught dominated by 
medium size of fish 1.00 3 3.00 

Population consist of three cohort 1.00 3 3.00 
Fishing mortality rate  1.15 2.00 3 6.00 
Rate of exploitation (E) 0.57 1.00 3 3.00 
Population growth (K)0.42 1:00 3 6.00 
Y/R value 0.1798 2.00 1 2.00 
Percentage of catch suitable length  2.00 3 6.00 
Total value    29.00 
Percentage (%)    58.00% 
 

Result of assessment (Table 5) showed that the stock of skipjack tuna in the waters of the 

Gulf of Bone in West season acquired 58.0 % of ideal condition  of stock.  If we use 

criteria proposed by Mallawa et al., (2015)[32] condition of skipjack tuna in the waters of 

Gulf on Bone categorized was less good or under pressure stock.  

3.9 STOCK CONDITION OF SKIPJACKS IN EAST SEASON 

 Based on data from Table 4 and do grading according to the guidelines listed in 

Table 3 gave the results of the assessment of each indicator stock condition in East season 

as shown  in Table 6.  

Table 6. Stock Condition of skipjack in Rast seaon 

Indicator Weight  Value  weight x value  
Skipjack caught dominated by medium size of fish 1.00 3 3.00 
Population consist of three cohort 1.00 3 3.00 
Fishing mortality rate  1.15 2.00 3 6.00 
Rate of exploitation (E) 0.57 1.00 3 3.00 
Population growth (K)0.42 1.00 3 3.00 
Y/R value 0.1342 2.00 1 2.00 
Percentage of catch suitable length  2.00 3 6.00 
Total Value 
   26.00 

Percentage (%)    52.00% 
Result of assessment (Table 6) showed that the stock of skipjack tuna in the waters 

of the Gulf of Bone in West season acquired 58.0 % of ideal condition of stock. If we use 

criteria proposed by Mallawa et al., (2015)[32] condition of skipjack tuna in the waters of 

Gulf on Bone categorized was also less good or under pressure stock. Mallawa et al., 

(2015)[32] explained that the condition of skipjack tuna stock in the waters of the Flores 

sea in all seasons categorized was less good or under pressure stock. Mallawa (2016)[35] 
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reported that in the waters of the Makassar Strait condition of stock of skipjack was quite 

good in the West season while in the East season condition of stock of skipjack tuna was 

less good or under pressure stock.Mallawa (2016)[36] described that the mainly cause of 

stock of skipjack decreased in several waters in Indonesia was the highly percentage of 

skipjack which was not suitable length  to catch in fishermen yield. Mallawa (2016)[33] 

reported that using fish aggregation device in skipjack tuna fishing either by pole and line 

or by purse seine raised number of small size of skipjack in catch. 

 

4. CONCLUSION 

 Based on the result of analysis can be concluded that the condition of the stock of 

skipjack tuna in the waters of the Gulf of Bone either in West monsoon season or East 

monsoon season are categorized less good or under pressure. 
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