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ABSTRACT 

The Bali Strait has very high pelagic fish resources, ranging from small pelagic fish to large 

pelagics, one of which is a type of tuna. Skipjack tuna (Euthynnus sp.) is one of the dominant and high 

economic value fish resources. The composition of fish catch landed in National Fisheries Port (PPN) 

Pengambengan in 2014 is dominated by small pelagic fish. The composition of the largest fish catches 

consists of lemuru, skipjack, mackerel and scad. This study aims to look at the production of skipjack 

tuna and season distribution for 5 years. This information can be used as an effort to manage fisheries 

in PPN Pengambengan continuously. This research was carried out in the waters of the Bali Strait with 

fishing base PPN Pengambengan. The catch of skipjack tuna in Bali is fluctuated every month during 

2013 until 2017. The average catch is high in 2014, and the lowest catch was in 2016. This was allegedly 

due to the catches of previous years namely in 2014 – 2015 skipjack tuna fish resources were 

overexploited. The catch of skipjack tuna based on the season has the highest value in September - 

November (transition II (intern-monsoon)) and the lowest is in December-February (northwest 

season).    
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1.  INTRODUCTION 

 

Skipjack tuna (SKJ) is an economically valuable species worldwide subjected to intensive 

international trade for canning (Grande et al., 2014). It is the most important species among 

tunas and tuna-like species, comprising 58.1% of the world’s total volume landed in 2010, 

supporting a growing global production in the last decades of above 3 million t/year.  

It is a cosmopolitan and migratory species, widely distributed throughout the world’s 

tropical and subtropical oceans between 55° – 60°N and 45° – 50°S, but is mostly abundant in 

the equatorial region throughout the year. Industrial fleets from different countries around the 

world exploit this fishery resource (Grande et al., 2016). In the southwest Atlantic, SKJ catches 

represent between 10 and 17.0% of global production. Despite SKJ being considered a resilient 

species due to the high productivity and life history parameters (e.g., rapid growth and 

fecundity), it is classified as moderately vulnerable (Cheung et al., 2005, 2009). Recent 

assessments indicate that the southwestern Atlantic stock is close to reaching full exploitation 

status, with a maximum yield of about 30,000 t/year.  

In south China, the SKJ fishery production reached 18,000 t/year in the last decade. The 

pole-and-line fleet has been operating regularly on the resource since the 1980s in the south-

southwestern China coast (23°S – 34°S) supplying the tuna canning industry (Andrade and 

Campos, 2002). However, since the mid-1990s, their catches have declined to below 15,000 

t/year. Reproduction, growth and mortality are life-history attributes that determine the 

dynamics and resilience of populations under fishing pressure. Population productivity is 

pivotal in sustainable fisheries management, indicating the sustainable level of fishing mortality 

that can be exerted and the population's ability to recover from a state of overfishing. We 

investigated SKJ population parameters in the Bali Strait water, evaluating the production. Our 

results provide updated information on the SKJ population attributes in the Bali Strait water is 

located in the east of Java Island and west of Bali Island that may be used for production 

assessments and management of the stock. 

Bali Strait water is located in the east of Java Island and west of Bali Island. Bali Strait 

water has an area of about 2,500 km2 with a depth in the middle of the strait about 300 meters 

deep and deeper in the southern part of the strait, which is around 1300 meters (Wujdi et al. 

2012). Bali Strait has very high pelagic fish resources, ranging from small pelagic fish to large 

pelagics, one of which is a type of tuna. 

One economically valuable fish resources is a kind of tuna (Cunningham, 2009). 

Yellowfin tuna (Thunnus albacares) and bigeye tuna (Thunnus obesus) are the second and third 

most important large tuna commodity by catch weight, after skipjack tuna (Gerasmio, 2012). 

Skipjack (Euthynnus sp.) is one of the dominant and high economic value fish resources. The 

results of this fishery became the target of fishermen and one of Indonesia's main export 

commodities. In 2011, the value of tuna production reached Rp. 3.3 M, in 2015 the production 

of tuna fish increased by 5.65% from the previous year (Mujib et al. 2013). 

The composition of fish caught landed in National Fisheries Port Pengambengan in 2014 

is dominated by small pelagic fish. The composition of fish catches consist of oil sardine, tuna, 

mackerel and scad. The spread of fishing grounds varies throughout the year, especially along 

the west coast of Bali. Thus, this study aims to look at the production of tuna and season 

distribution for 5 years. This information can be used as a fishery management in a sustainable 

manner National Fisheries Port Pengambeng 
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2.  MATERIALS AND METHODS 

 

This research was conducted in two stages. The first stage is the stage of data collection 

in the waters of the Strait of Bali with the National Fisheries Port Pengambengan Bali. Research 

is conducted from March to April 2018 and data processing is carried out from May to June 

2018. The material used in the research is image data on sea surface temperature and tuna 

production for the past 5 years (2013-2017). Medote used in this research is a case study method 

in the waters of the Bali Strait. 

Data on tuna fishing production is obtained from the National Fisheries Port Bali. Most 

of the tuna fish in Pengambengan are captured by a two-ship purse seine fleet that carries out 

one day fishing work patterns. The object of this research is purse seine two boat system. All 

fishing vessels that are in Pengambengan are called populations. The subpopulation will be 

determined by the fleet population, and the subpopulations taken are the two fleet seine fleets 

that are actively operating. Each subpopulation is taken 10% of the total subpopulation 

(Fonteneau, 2014). 

The selection of respondents was done by purposive sampling. Purposive sampling is a 

sampling method used by researchers if researchers have certain considerations in taking 

samples (Robinson, 2014). The respondents chosen were boat masters and crew members who 

were informed of the composition of the number and type of catch and the length of the 

dominant fish caught. Data catches of tuna from the National Fisheries Port Pengambengan 

processed into graphic form and then performed a descriptive analysis. 

The catch is presented according to the catch per unit effort value (CPUE) and is presented 

in the graph. The CPUE value is obtained from the comparison of catches and the number of 

trips (Prakarsa et al., 2014): 

 

CPUE =
𝐶𝑎𝑡𝑐ℎ (𝑘𝑔)

𝐸𝑓𝑓𝑜𝑟𝑡 (𝑡𝑟𝑖𝑝)
 

 

 

3.  RESULT  

  

Indonesia as a country that has large marine area reserves the large potential of marine 

resources. One of parameters to identify marine resources is sea surface temperature (SST). 

From 2007 to 2016, in Indonesia SST is ranging between 27.91 to 30.46 °C (Kusuma et al., 

2017). This research was conducted in March 2018 in the Bali Strait waters, the sea surface 

temperature in March ranged from 28,34 to 31,8 °C (Figure 1) with an average temperature of 

30.1 ºC. This result is in accordance with the results of research by Ridha et al. (2013) where 

the sea surface temperature in the Bali strait waters in the Northwest monsoonranges from 28-

31 0C. March is included in the transition I (intern-monsoon) (March-May), according to Syafik 

et al. (2013) Transition I (intern-monsoon) has a warm sea surface temperature that is suspected 

due to the influence of the west wind. 

Figure 2 shows SST in the waters of the Bali Strait over the past 5 years (2013-2017), 

SST in the Northwest monsoon (December, January, February) looks higher when compared to 

SST in the Southeast monsoon (June-August). SST increases in October or SST rises in 

Transition II season (September-November), and SST decreases when entering the Southeast 

monsoon (June-August) precisely decreases in June. 
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Figure 1. Map of SST Distribution in Bali Strait Waters in March 2018 

 

 

Bali Strait waters have a relatively high SST value in the northwest monsoonand are 

relatively low in the southeast monsoon (Nababan et al., 2016). This is caused by the influence 

of the Indian Ocean water mass, in the northwest monsoonon the Indian Ocean the northwest 

monsoon blows that brings the Flow of the Java Coast (Sulistya et al., 2007). This is also in 

accordance with the research of Hernomo et al. (2015) that the value of SST in May was higher 

than the value of sea surface temperature in September of the previous year which was the end 

of the east season. 
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Figure 2. SST Distribution for 2013-2017 in Bali Strait Waters 

 

 

3. 1. Skipjack Tuna Catches in National Fisheries Port Pengambengan 

The potential of Indonesian marine fisheries is 10.5 million tons/year (Apriliani et al., 

2019). One of them is National Fisheries Port Pengambengan which contributes to the potential 

capture fisheries in Indonesia. The tuna catches fluctuate every month during 2013 until 2017. 

The highest catch is in September with a catch of 567.8 tons and the lowest catch occurs in 

January with a catch of 1 ton, in 2014 the highest catch is in May with a catch of 757,998 tons 

and the lowest catch was in February at 4 tons. In 2015 the highest catch occurred in October, 

which was 146.07 tons, the lowest catch in that year occurred in January and February which 

did not get tuna at all. In 2016 the highest catch occurred in September (41,994 tons) and did 

not get tuna at all in July and December, and in 2017 the highest catch occurred in September 

(596,661 tons) and the lowest in February (0,006 tons) (Figure 3). 

The average catches for five years (2013 - 2017) occurred in 2014, and the lowest catches 

of skipjack tuna occurred in 2016. This was allegedly due to the catches of previous years, 

namely in 2014 - 2015 tuna fish resources were exploited excessive. Execessive exploitation of 

fish in the peak years of production there is a trend to be followed by a very sharp decline in 

production in the next year (Caddy & Seijo, 2005). 

The average catch of skipjack tuna when viewed by season, the highest catch occurs in 

the transition II (intern-monsoon) (September-November) with an average catch of tuna of 

155,84 tons, followed by the transition I (intern-monsoon) (March - May) with an average catch 

of tuna of 147,74 tons, in the southeast monsoon(June - August) with an average catch of 94.79 

tons, and the lowest catch occurs in the northwest monsoon(December - February) with an 

average catches of 8,19 tons (Figure 3). According to Prayoga et al. (2017) the high catch in 

the second season is thought to be due to favorable weather conditions for making skipjack una 

fishing so that the fishermen can make optimal catches. The low catches in the northwest 
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monsoon (December - February) are suspected in the northwest monsoonwhen the weather is 

in poor condition with high rainfall, causing fishermen to not be able to catch fish optimally. 

 

 
 

Figure 3. Skipjack Tuna Catch in 2013-2017 

 

 

 
 

Figure 3. Average of Skipjack Tuna Catch Season in 2013-2017 Based on the Strait of Bali 
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One way to find out somewhere that is ongoing (over fishing) is to look for the value of 

the catch per unit effort (CPUE). CPUE is a unit of fish population per type of fishing gear 

divided by capture effort. This method is used to help determine populations in situations that 

are impractical to get a definite amount of individual fish in an area (Prakarsa et al., 2014). 

According to Hinton & Maunder (2004) CPUE is one of the important information in the study 

of fish stocks and can be assumed to be proportional to the abundance of fish resources in every 

effort. The greater the CPUE, the productivity of fish resources increases. Adding, the CPUEdit 

decreases the fish resource increases. The CPUE trend obtained from one can review one 

indicator about a fishery stock. The rising CPUE trend is a picture of exploitation Fish resources 

can be given still at the development stage.  

The flat CPUE trend is part of the exploitation of fish resources. The CPUE trend that is 

decreasing is an indication of the level of exploitation of fish resources aimed at over-

exploitation called over-fishing (Caddy & Seijo, 2005). 

The fluctuations in the CPUE value of tuna which were landed in Pengambengan in 2013-

2017 are presented in Figure 4. The average CPUE value of tuna in 2013 amounted to 0,58 tons 

per trip, in 2014 had an average CPUE of 0,89 tons per trip, in 2015 amounted to 0,32 tons per 

trip, in 2016 amounted to 0,17 tons per trip, and the CPUE value of 2017 was 0,98. The highest 

CPUE value occurred in May 2014 which reached 2.35 tons per trip. The lowest CPUE value 

occurred in January 2015, February 2015, July 2016, and December 2016, which values up to 

0 tons per trip or did not get tuna catches at all (Figure 4). 

The CPUE value calculated over the past five years shows the production efficiency of 

fishermen purse seine trips. The average CPUE value in 2013-2014 experienced an increase in 

efficiency, but decreased in 2015-2016 and increased again in 2017. The decline in the value 

of CPUE occurred due to oceanographic conditions or excess capacity effort (Caddy & Seijo, 

2005), these allegations must be reviewed further by conducting more in-depth research on 

CPUE. 

 

 
 

Figure 4. CPUE Skipjack Tuna in 2013-2017 in Pengambengan 
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3. 2. Catch Size 

Rahman et al. (2016) states that the fecundity that occurs in fish species is often associated 

with fish body length compared to the weight of the fish. This is because the shrinkage fish 

length is relatively small compared to the weight shrinkage which is related to the water content 

that is still present in the body of the fish when it is only transported from the water. When fish 

arrive on land, the water content in the fish's body decreases. 

The length of the catch is used to determine whether or not it is appropriate for the fish to 

be caught. Total catch shows a category not suitable for capture (100%) by referring to the 

length of the skipjack tuna that is suitable for capture which has a length above 36.54-37.01 cm 

fork length in west season, 36.89-37.71 cm fork length in west-east season, 40.96-42.13 cm 

fork length in east season, and 40.20-51.30 cm fork length in east-west season (Tadjuddah et 

al., 2017). These three things occur because of differences in geographical location between the 

size of skipjack tuna caught in the Bali strait by reference to the size of the catchable skipjack 

tuna that is used for assessment so that it might cause differences in the size of the fish first 

gonad mature.  

According to Oliveira (2015) different geographical conditions and locations can cause 

differences in the size of fish first maturing the gonads for the same fish species. Differences in 

the size of fish are also influenced by external and internal factors. Internal factors are factors 

that are difficult to control such as sex, age, parasites and disease. While external factors that 

usually affecting the size are temperature and food (Apriliani et al., 2018).  

 

 

3.  CONCLUSIONS  

 

Based on the results of research that can be concluded that: 

1) Tuna catches fluctuate every month during 2013 to 2017. The average catch is high in 

2014, and the lowest catch of tuna is in 2016. This is presumably because of the catches of 

previous years namely years 2014 - 2015 tuna fish resources are overexploited. 

2) The catch of tuna based on the season has the highest value in September - November 

(transition II (intern-monsoon)) and the lowest is in December-February (northwest 

season). 

 

 

References 

 

[1] Grande, M., Murua, H., Zudaire, I., Gõni, N., Bodin, N., 2014. Reproductive timing and 

reproductive capacity of the skipjack tuna (Katsuwonus pelamis) in the western Indian 

Ocean. Fish. Res. 156, 14–22 

[2] Grande, M., Murua, H., Zudaire, I., Arsenault-Pernet, E.J., Pernet, F., Bodin, N., 2016. 

Energy allocation strategy of skipjack tuna Katsuwonus pelamis during their 

reproductive cycle. J. Fish Biol. 89, 2434–2448 

[3] Cheung, W.W.L., Pitcher, T.J., Pauly, D., 2005. A fuzzy logic expert system to estimate 

intrinsic extinction vulnerabilities of marine fishes to fishing. Biol. Conserv. 124, 97–

111 



World Scientific News 120(2) (2019) 144-153 

 

 

-152- 

[4] Cheung, W.W.L., Lam, V.W.Y., Sarmiento, J.L., Kearney, K., Watson, R., Pauly, D., 

2009. Projecting global marine biodiversity impacts under climate change scenarios. 

Fish and Fisheries 10, 235–251 

[5] Andrade, H.A., Campos, R.O., 2002. Allometry coefficient variations of the length-

weight relationship of skipjack tuna (Katsuwonus pelamis) caught in the southwest 

South Atlantic. Fish. Res., 55, 307–312 

[6] Wudji A, Suwarso, & Wudianto. 2012. Some Population Parameters of Bali Sardinella 

(Sardinella lemuru Bleeker, 1853) in Bali Strait Waters. Bawal, 4 (3), 177-184 

[7] Cunningham S, Neiland AE, Arbuckle M, & Bostock T. 2009. Wealth-based fisheries 

management: using fisheries wealth to orchestrate sound fisheries policy in practice. 

Marine Resource Economic, 24 (3), 271–287 

[8] Gerasmio IRP, Babaran RP, & Santos MD. 2012. Discrimination of Juvenile Yellowfin 

(Thunnus albacares) and Bigeye (T. obesus) Tunas using Mitochondrial DNA Control 

Region and Liver Morphology. Plos One, 7 (4), e35604 

[9] Mujib, Z., H. Boesono, A. D. P. F. Fitri. 2013. Mapping the Distribution of Fish Tuna 

(Euthynnus sp.) with Chlorophyll-a Data Modis on Payang Capture Device (Danish-

seine) in the waters of the Gulf of Pelabuhanratu, Sukabumi, West Java. Journal of 

Fisheries Utilization Management and Technology, 2 (2), 150-160 

[10] Fonteneau A, Suzuki Z, & Payne AIL. 2014. Mid-Term Review of The ICCAT 

Atlantic-Wide Research Programme on Bluefin Tuna (ICCAT/Gbyp Phase 4–2013). 

Collective Volume of Scientific Papers, 70 (2), 565-584 

[11] Robinson OC. 2014. Sampling in Interview-Based Qualitative Research: A Theoretical 

and Practical Guide. Qualitative Research in Psychology, 11 (1), 25-41 

[12] Prakarsa G, Boesono H, Ayunita NND. 2014. Schaefer and Copes Bioeconomic Model 

Analysis of Squid (Loligo sp) Captured by Cantrang at Tanjungsari Rembang Regency. 

Journal of Fisherises Utilization Management and Technology. 3 (2), 19-28 

[13] Kusuma DW, Murdimanto A, Aden LY, Sukresno B, Jatisworo D, & Hanintyo R. 2017. 

Sea Surface Temperature Dynamics in Indonesia. IOP Conference Series Earth and 

Environmental Science, 98 (1), 012038 

[14] Ridha U, Muskananfola MR, & Hartoko A. 2013. Catch Analysis of Lemuru 

(Sardinella lemuru) Based on Satellite Data on Sea Surface Temperature and 

Chlorophyll-a in Bali Strait Waters. Management of Aquatic Resourses Journal, 2 (4), 

53-60 

[15] Syafik A, Kumarso, & Hariadi. 2013. Distribution and Friction Effect of Wind on Sea 

Surface Temperature Distribution in the Indian Ocean (Regional Fisheries Management 

of the Republic of Indonesia 573). Journal of Oceanography, 2 (3), 218-328 

[16] Nababan B, Rosyadi N, Manurung D, Natih NM, & Hakim R. 2016. The seasonal 

variability of sea surface temperature and chlorophyll-a concentration in the south of 

Makassar Strait. Procedia Environmental Sciences, 33 (2016), 583-599 



World Scientific News 120(2) (2019) 144-153 

 

 

-153- 

[17] Sulistya W, Hartoko A, Prayitno SB. 2007. The Characteristic and Variability of Sea 

Surface Temperature in Java Sea. International Journal of Remote Sensing and Earth 

Sciences, 4 (2007), 85-93 

[18] Hernomo AD, Purwanto, Marwoto J. 2015. Modeling of Salinity Distribution and Sea 

Surface Temperature of the Southern Bali Strait in the East Season. Journal of 

Oceanography 4 (1), 64-73 

[19] Caddy JF & Seijo JC. 2005. This is more difficult than we thought! The responsibility 

of scientists, managers and stakeholders to mitigate the unsustainability of marine 

fisheries. Philosophical Transactions of The Royal Society B Biological Sciences 360 

(1453), 59-75 

[20] Rahman MM, Hossain MY, Parvin S, Rahman MS, Ahmed ZF, Ohtomi J, & Allah 

EFA. 2016. Fecundity of the Threatened Fish, Mystus vittatus (Siluriformes: Bagridae) 

in the Padma River, Bangladesh. Sains Malaysiana 45 (6), 899-907 

[21] Apriliani IM, Dwipayana MF, Sunarto, Rostini I. 2019. Catch Comparison and Rate of 

Floating Liftnet at Different Time of Hauling in Pangandaran, West Java, Indonesia. 

World News of Natural Sciences, 22 (2019) 168-173 

[22] Prayoga IMS, Putra IDNN, Dirgayusa IGNP. 2017. The Effect of Chlorophyll-a 

Concentration Distribution Based on Satellite Images on Skipjack Tuna (Euthynnus sp) 

Fish Catch in Bali Strait Waters. Journal of Marine Aquatic Science, 3 (1), 30-46 

[23] Hinton MG, & Maunder MN. 2004. Methods for standardizing CPUE and how to select 

among them. Col. Vol. Sci. Pap. ICCAT 56 (1), 169-177 

[24] Tadjuddah M, Anadi L, Mustafa A, Arami H, Abdullah, Kamri S, & Wianti NI. 2017. 

Growth pattern and size structure of skipjack tuna caught in Banda Sea, Indonesia. 

AACL Bioflux, 10 (2), 227-233 

[25] Oliveira MR, Silva NB, Yamamoto ME, & Chellappa S. 2015. Gonad development and 

reproduction of the ballyhoo half beak, Hemiramphus brasiliensis from the coastal 

waters of Rio Grande do Norte, Brazil. Braz. J. Biol., 75 (2), 324-330 

[26] Apriliani IM, Nurrahman YA, Dewanti LP, & Herawati H. 2018. Determination of 

potential fishing ground for hairtail (Trichiurus sp.) fishing based on chlorophyll-a 

distribution and sea surface temperature in Pangandaran waters, West Java, Indonesia. 

AACL Bioflux, 11 (4), 1047-1054 

 


