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Abstract: Flying Fish is an important fishery source in the tropics and sub-tropics because of its high economic 

value, so that exploitation continues to be carried out even some waters in Indonesia have experienced high fishing 

pressures. This study aims to identify the biological factors of Flying Fish (Decapterus spp) that catches purse seine in 

the waters of the South Buton Regency. The method of collecting data uses the method of observation (observation) of 

the catch of purse sein vessels every day for 3 (three) months. Analysis of growth parameters, mortality, length first 

captures, using RStudio software. From the analysis results obtained asymptotic length (L∞) of 27.10 cm and the value of 

growth rate (K) of 0.196, t0 of -, 0471. Total mortality was 0.311, natural mortality was 0.257, arrest mortality was 

0.054, and the rate of exploitation was 0.175. The growth rate is relatively slow with a K value of 0.196. The exploitation 

rate value (E) has not exceeded the optimum value of 0.5 meaning that Flying Fish in South Buton waters is suspected to 

have a low exploitation rate and a high spawning potential. The length of the first gonad (Length of the first maturity) 

(Lm) at 14.2 cm, while the length of the first fish caught (Lc) at 16.6 cm, the optimal length (Lopt) of 18.3 cm. This 

indicates that generally Flying Fish caught in South Buton waters have matured. 

Keywords: Flying Fish, Growth, Mortality, Exploitation, RStudio. 

 

INTRODUCTION 
Marine fisheries resources which are essentially open and are not restricted to use based on the local 

administrative area, so that the Marine and Fisheries sector has different characteristics from other sectors. Utilization of 

marine and fisheries resources is expected to be developed through various marine and fisheries industries based on 

environmental sustainability and market-oriented because it is very strategic and makes fisheries one of the sub-sectors 

that can sustain the Indonesian economy [1]. 

 

Small pelagic fish resources that play a major role in the economic sector of fishermen in South Buton, one of 

which is Flying Fish (Decapterus spp). This is shown from the production of small pelagic fish, especially Flying Fish in 

South Buton Regency in 2015 amounted to 2,959 tons, in 2016 amounted to 2,141 tons, in 2107 amounted to 2,219 tons, 

2018 amounted to 6,831 tons [2]. Based on data on the capture of Flying Fish in South Buton Regency from year to year 

shows fluctuating numbers, then a study is needed to determine the condition of the Flying Fish in South Buton Regency 

waters. If the demand for fish from outside continues to increase without any sustainable management it will have an 

impact on fish populations in Indonesia. In management information is needed that involves a study of population stock 

such as growth, mortality and exploitation rates. 
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The purpose of this study is to examine the biological factors of Flying Fish in the transitional season based on 

growth rate, mortality, exploitation rate, size of the first gonad ripening, first caught and optimum size of Flying Fish in 

the waters of the South Buton Regency landed in Banabungi Village, Kadatua District. 

 

The benefits of this study are as information about the biological factors of Flying Fish in South Buton, the results 

of this study are expected to be taken into consideration in the management of Flying Fish and as study material for 

further research.  

 

METHODS  
This research was conducted for three months, from May to July 2019, which at that time was the transition 

season I (May) and East Season (June and July), located in Banabungi Village, Kadatua District, South Buton Regency, 

which is fishing bases purse seine. 

 

Research Procedure 

This study uses primary data which is total length data (total length. The frequency of fish length data is obtained 

through measurements of the catches of mini purse sein vessels. The length of fish data collection is carried out on the 

ship every day. 

 

Data Analysis 

The observed fish population parameters are growth parameters, mortality and exploitation rate, the average 

length of fish first caught, the length of the first gonad ripe fish, optimum length. Estimation of fish growth, growth 

coefficient (K), asymptotic length (L∞) which is the maximum length of the fish is theoretically estimated using the 

ELEFAN SA method in RStudio software, while the theoretical age (t0) is estimated by the equation empirical Pauly [3] 

the equation can be seen as follows: 

 

𝐿𝑜𝑔 (-𝑡0) = −0,3922 − 0,2752 log(𝐿∞) − 1,038 (log K) ……………………………. (1) 

 

According to Sparre, et al. [4] that the values of L∞, t0, and K can be used to estimate the growth parameters 

using the Von Bertalanffy growth formula as follows: 

                 ) )……………….…………………………………………(2) 

 

Estimating the total mortality value (Z) by using the catch converted curve length method (length converted catch 

curve) with the help of Rstudio Pauly software [3], Mildenberger et al. [5]. Estimation of exploitation rate (E) and 

capture mortality (F) can be calculated using formula [3], namely: 

 

      sehingga F = Z – M………………………………………………..(3) 

 𝑛    
 

 
……………………………………..……………………………….(4) 

 

Estimation of the average length of the first caught fish (Lc) was calculated with the help of RStudio software [5]. 

Estimation of the optimal length (Lopt) using the Beverton equation [6], while the estimation of the length of the first 

ripe gonad fish (Lm) using the Froese and Binohlan [7] equations with the following equation: 

 

𝐿𝑜𝑝𝑡 = 1.0421 ∗ log 𝐿∞ − 0.2742………………………………………………………….(6) 

𝐿𝑜𝑔𝐿𝑚 = 0,8979 ∗ 𝑙𝑜𝑔𝐿∞ − 0,078…………………..……………………………………(5) 

 

RESULTS AND DISCUSSION 
Growth Rate Parameter (L∞, K, and t0) 

The results of the analysis of the estimation of growth parameters using the RStudio Software [5] are presented 

in table 1. Based on the analysis of asymptotic length (L∞) of 27.1 cm with a growth rate (K) of 0.20/year, while the 

value of t0 -0.471/year. 

 

Table-1: Estimated values of Growth parameters (L∞, K, t0) 

Parameter  Parameter Value 

Asymptotic Length (L∞) (cm) 27,1 

Growth rate (K) (cm) 0,196 

t0  -0,471 

 

Based on the Von Bertalanffy equation [8], the Flying Fish growth equation is obtained. 
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            𝑝               ) ) 

 

From the above equation, it can be assumed that the length of the age share, which can then be calculated as the 

Flying Fish age increase until it reaches its asymptotic. Based on these equations it can be seen that the rate of growth in 

South Buton waters is fast occurring at a young age and slower along with the age of the fish to reach its asymptotic 

length. This is in accordance with the opinion of Sparre and Venema [4] that the lower the growth coefficient (K), the 

longer the time needed for fish to reach its asymptotic length (L∞) and vice versa. According to Effendi [9] that the 

growth rate of each species is very dependent on the age of the species itself so that in general the growth rate of fish 

becomes slow with increasing the age of the fish. This is because old fish generally lack food, this is because the food 

they get is used for movement and maintenance of the body. 

 

Table-2: Growth parameters of Flying Fish (Decapterus spp) in various research locations 

Researcher Location 
Growth Parameters 

L∞ (cm) K (Year 
-1

) t0 (Year) 

Suwarni (2015) Gulf of Bone 30,6 0,33 -0,03 

Rohniadita (2016) Sunda Strait 27,8 0,31 -0,29 

Alnanda (2017) Malacca Strait 24,2 1.29 -0.46 

Research Result (2019) 
South Buton 

Waters 
27,1 0,196 -0,47 

 

Based on table 2. above it can be seen that research conducted in different waters has different L∞ and K values. 

This difference in value can be caused by several external and internal factors. According to Sudirman and Karim [10] 

that differences in fish length in a different waters can be caused by environmental differences in a waters such as food 

availability and habitat. 

 

Mortality and Exploitation Rate 

Mortality and Flying Fish exploitation rate in the waters of South Buton Regency are presented in Table 3. 

Based on the estimated value of the growth parameters, it can be calculated to obtain the estimated value of the death rate 

of the total death rate (Z), the capture death rate (F), and the Natural death rate (M). For estimating the rate of utilization 

or exploitation rate (E), the calculation is carried out by dividing the capture death value (F) to the total death value (Z) in 

order to obtain the exploitation rate value (E). 

 

Table-3: Estimating values of the Mortality and Exploitation Rate Parameters 

Parameter Parameter Value 

Total Mortality (Z) 0,311 

Natural Mortality (M) 0,257 

Capture mortality (F) 0,054 

Utilization rate (E) 0,175 

 

Based on table 3, above the total mortality rate of 0.311/year with a natural mortality rate of 0.257/year, while 

the capture mortality rate of 0.054/year, the capture mortality value (F) is 0.054 smaller than the natural mortality value 

(M) of 0.257. It can be assumed that the mortality of fish in South Buton waters is dominated by natural deaths, the 

natural mortality rate of 0.257/year in this study is smaller than the results of research conducted by Rosmini [11] in 2008 

in the waters of Luwu Regency at 0.61 per month, and research Suwarni, et al. [12] conducted in the bay bone of 

0.37/year. At the capture mortality rate in South Buton of 0.054 where this value is smaller than the results of Suwarni, et 

al. [12] research in Bone Bay which is 2.07, this can be indicated that the estimated intensity of Flying Fish capture in 

South Buton waters is lower than in the waters of the bay of Bone. This can be seen from the rate of exploitation in South 

Buton waters which is 0.175 smaller than the results of Suwarni research [12] where the rate of exploitation in the waters 

of the Gulf of Bone is 0.85. High natural death rates can also be influenced by several factors including the egg and larval 

phases, environmental factors such as salinity and temperature, predation, hunger, physiological changes, and density of 

a fish population [13, 14]. 

 

The rate of exploitation in South Buton waters is still very low, where the value is still below the optimum 

exploitation limit value, which means that fishing activities can still be increased. According to Rochet & Trenkel [15] 

that the value of the rate of exploitation is suggested as an indicator to measure capture pressure with a target reference 

point that is equal to 0.5.  

The low mortality and exploitation rate obtained during research in South Buton waters can be caused because 

in May to July is a famine season. Based on interviews with fishermen that from May to July it is a famine season and 
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waves are hard, where many fishermen choose not to go to sea due to reduced catches. So many fishermen choose not to 

go to sea to reduce their losses during fishing operations because of the very high cost of fuel procurement. This is in 

accordance with Fauzi [16] that the Flying Fish famine season occurs in the eastern season, namely June to July and the 

transition season 2 in October to November, then the West season in December to February. 

 

Average Fish Length First Caught (Lc), Estimated Length of Fish First Time Gonad (Lm), and Optimal Length 

Estimated Fish 

For the average length of first caught fish (Lc) in South Buton Waters are presented in table 4. According to 

Froese and Binohlan [7] that by using the L∞ and Lopt values obtained from the growth graph equation and the M 

values. These three values have Empirical relationships when the data needed to estimate the length of the first ripe 

gonad (Lm) such as frequency, temperature, and sex are not available. Lopt estimation requires a natural mortality value 

(M) and a K value of. Flying Fish long frequency chart (Decapterus spp) can be seen in Figure 1. 

 

 
Fig-1: Graph of Flying Fish long frequency distribution 

 

Table-4: The parameters of the length of the fish when the gonads first cooked, the length of the fish that was first 

caught and the optimal length (Lm, L50, Lopt) 

Parameter Parameter Value 

L50 or Lc (cm) 16,6 

Lm (cm) 14,2 

Lopt (cm) 18,3 

 

Based on table 4, it can be seen that Flying Fish in South Buton waters were caught after experiencing a mature 

gonad (Lc> Lm), the graph can be seen in Figure 2. This shows that as many as 50% of the fish were caught in size after 

the gonads mature and are large in size. The condition of Lc>Lm indicates the chance of Flying Fish to breed is relatively 

high. The length of the first time the fish was caught (Lc) in this study was the size of 16.6 cm. The length of the first 

time the Flying Fish was caught was greater than the length value of the first time the gonad was cooked, which was 

14.2. The length of the first-cooked gonad (Lm) fish in this study is smaller than the length of the first-captured fish (Lc) 

and the optimal length of the fish (Lopt). This indicates that generally Flying Fish caught in South Buton waters are 

mature and have been large.  
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Fig-2: Graphic of first-time gonad fish being cooked and first-caught fish 

 

The first measure of gonad maturity obtained in this study was not much different from the results of the study of 

Prihatini, et al. [17] and Dahlan, et al. [18], where Prihatini's research results obtained the size of D. macrosoma first 

mature sex (Lm) 14, 5 - 15.1 cm, while Dahlan research results obtained size D. Macrosoma first mature gonads are 12.8 

cm females and 14.2 cm, males. The results of research in Mangaluru waters, India by Ashwini et al. [19] that the size of 

the first ripe gonad Flying Fish D. ruselli is 16 cm male fish and 18 cm male. The difference in the Lm size of several 

types of Flying Fish can be caused by water conditions, physiological and geographical location of each region. 

According to Dahlan et al. [18] that the geographical location and condition of water can influence the age and size of the 

fish when the gonads first mature, so that the size of the first gonad ripens between the same species and other species 

will vary. According to Sulistiono, et al. [20] that the factors affecting a species first mature in the gonads are differences 

in age, species, size, sex and also the spawning grounds of the fish species.  

 

CONCLUSION 
Flying Fish growth is slow to reach its Asymptotic length (L∞) of 27.1 cm, K value of 0.196/year, and to-value of 

-0.471/year. The natural mortality rate (M) of 0.257 is greater when compared to the capture mortality rate (F) of 0.054 

so it can be seen that the greater fish mortality is caused by natural death, this can be seen from the very low rate of 

exploitation that is equal to 0.175 which is still below the optimum value of 0.5. Flying Fish caught at the first time the 

gonad is cooked (Lm) is 14.2 cm and first caught (Lc) is 16.6 cm, and the optimal length (Lopt) is 18.3 cm, this indicates 

that generally Flying Fish caught in South Buton waters have grown up and have been large.  

 

SUGGESTION 
Based on the results of research into the study of the parameters of the Flying Fish population, it is hoped that the 

management of Flying Fish by increasing capture at a sustainable level. As well as the need for further research on 

ecological and biological aspects of fish in-depth to be able to strengthen the results of research. 
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