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Abstract. Small pelagic fish resources in the Java Sea, including the scad (Decapterus spp.) species, 
have relatively high potential. The decreasing biomass stock of scad is indicated by a decrease in the 
size of the dominant fish caught, so proper management is needed. Management of fisheries resources 
can use the precautionary approach concept. The precautionary approach management concept includes 
indicators of natural history and population dynamics through analysis of fish growth parameters and the 
spawning potential ratio. Fish length measurements were carried out on 2,880 fish in three fishing ports 
whose fleets fished in the Java Sea waters for 1 year (52 weeks). The scad fish's total length (TL) was 
measured using a vernier caliper with an accuracy of 1 mm. Estimated growth parameters were 
determined using the von Bertalanffy growth formula through the FiSAT II software, and spawning 
potential ratio analysis was carried out. The fish growth coefficient was below one, so fish growth was in 
poor condition. Female scad reached maximum size faster with a theoretical age of around 2.52 years. 
The stock of female scad resources in the Java Sea has a higher chance of being caught than that of 
male scad fish. The spawning potential ratio value of 0.55 illustrates that the stock of scad fish is 
included in the Under Exploited category, so fishing can still be done by paying attention to resource 

sustainability. The mini purse seine mesh used by fishermen to catch scad is quite selective to the size of 
the catch. 
Key Words: fishing pressure, gear selectivity, precautionary approach, small pelagic stock assessment, 
sustainable fisheries management. 

 

 

Introduction. Small pelagic fish resources in the Java Sea, including the scad fish, have 

relatively high potential (Syamsuddin et al 2023). Utilizing pelagic fish resources can 

support and develop the economy, especially for fishermen in the north of Java Island 

and the south of Kalimantan Island (Ghifary et al 2021; Limbong et al 2023a). Scad fish 

(Decapterus spp.) is included in the category of small pelagic fish resources with crucial 

economic value and thus significantly contributes to fisheries production in the Java Sea. 

The shortfin scad (Decapterus macrosoma Bleeker, 1851) species live and is distributed 

in the eastern Java Sea and the Makassar Strait. Indian scad Decapterus russelli (Rüppell, 

1830) is distributed in the western Java Sea and the North Natuna Sea. According to 

Khatami et al (2019), the rate of small pelagic fish catches in the Java Sea has exceeded 

sustainable limits due to the many types of fishing gear operating in the Java Sea. The 

catching of scad fish in the Java Sea continues to increase with the use of fishing 

technology, such as the use of lights and fish aggregating devices, so that since 1992, it 

has been at a saturation level (Atmaja & Nugroho 2019), and the status of scad fish 

biomass tends to continue to decline (Atmaja et al 2017). A decrease in the size of the 

dominant fish caught indicates the decreasing fish biomass stock. The size of fish landed 
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at the port can indicate the condition of fish resources in the waters (Limbong et al 

2023b; Telussa et al 2022), so appropriate management policies can be implemented. 

According to Garcia (2003), fisheries resource management uses two main 

concepts: ecosystem-based management and the precautionary approach. The 

precautionary approach needs to be carried out in the context of sustainable 

development in the fisheries sector to ensure that future fisheries exploitation continues 

to benefit future generations (Kenny et al 2018). According to Adibrata et al (2018), 

excessive fishing activities will reduce the total biomass in the long term, ultimately 

reducing the income of small-scale fishermen. The concept of management with a 

precautionary approach includes indicators of natural history and population dynamics. 

Management with a precautionary approach through the study of fish biology needs to be 

carried out to provide information on the development of fish resource management 

(Jakobsen et al 2016; Karr 1991). The status of scad fish resources can be known by 

studying biological aspects, such as the analysis of the spawning potential ratio and fish 

growth parameters. Information on life history parameters is important because it can be 

used to estimate stock status, such as potential spawning ratio (Ernawati et al 2021; 

Panggabean et al 2023). 

The spawning potential ratio provides an overview of the relative reproductive 

index used to determine the condition of exploited fishery stocks (Prince et al 2015). It is 

further stated that the spawning potential ratio approach is a biological reference point 

for fishery resource management (Prince et al 2020). SPR analysis can also explain the 

proportion between the reproductive potential or spawning biomass stock of a resource 

stock that has not interacted with fishing (unfished condition) and resources that have 

interacted with fishing at varying levels (Walters & Martell 2004). The reproductive 

aspect is a biological indicator that can be used as a consideration for carrying out 

fisheries management. In addition, growth parameter analysis, mortality rate, and 

exploitation are necessary to determine the status of fish resources for fisheries 

management purposes. The biological aspect of fish is a more efficient indicator in 

estimating the condition of fish resources in less supportive data conditions (Limbong et 

al 2022, 2023b). 

The need for comprehensive information on the biology of the scad fish and the 

mortality rate in the Java Sea waters is feared to disrupt the sustainability of scad 

resources. Management of scad resources needs to be carried out in a controlled manner, 

followed by supervision for the sustainability of scad resources. However, more scientific 

information is needed to carry out the management process based on reproductive 

biology indicators and population dynamics. Therefore, further studies are needed to 

manage scad resources based on reproductive biology indicators and population 

dynamics so that scad resources can be utilized optimally. If the utilization of this fish is 

not controlled from now on, it will threaten the sustainability of scad resources in the 

future. 

 

Material and Method 

 

Study area and data collection. The locations for scad fish sampling were Eretan 

fishing base, West Java; Tasikagung fishing base, and Sarang fishing base, Central Java 

on the Java island of the Republic of Indonesia (Figure 1). Samples of the three fishing 

ports were determined based on purposive sampling with the consideration that: (1) the 

scad fish landed were caught in the Java Sea waters, (2) the fishing fleet used a mini 

purse seine fishing gear, and (3) weekly data on scad fish catches were available for 1 

year of observation, and some enumerators had been trained to observe and measure 

the biological aspects of the fish. 

Biological aspects of scad fish data were sampled every week for 1 year (52 

weeks) from November 2023 to October 2024 with a total sample size of 2,880 fish. 

From each fishing base 960 specimens were collected. Fish sampling was carried out 

using the systematic random sampling method. The total length of the scad fish was 

measured by using a vernier caliper with an accuracy of 1 mm. 
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Figure 1. Sampling locations on the shores of the Java Sea (map generated using ArcGIS 10.8). 

 

Statistical analysis. Estimation of growth parameters such as asymptotic length (L∞), 

which is the average size of kite length at a very old age, and growth coefficient (K) is 

determined using the von Bertalanffy growth formula through the FiSAT II Ver 1.2.2 

software issued by FAO-ICLARM. The von Bertalanffy growth model equation is: 

 

 
 

Where Lt is the length of the fish at age of t (unit of time), L∞ is the maximum length 

theoretically (asymptotic length), K is the growth coefficient (per unit of time), t0 is the 

theoretical age when the length equals zero. After obtaining the L∞ and K values, the t0 

value is calculated using Pauly's empirical equation (Pauly 1983) as: 

 

 
 

Theoretically, the maximum age (tmax) of fish from a certain population can be calculated 

using the von Bertalanffy growth parameters (Pauly 1980): 

 

 
 

The natural mortality rate (M) is related to the value of the von Bertalanffy growth 

parameters K and L∞. Fish that proliferate have high M values and vice versa. The M 

value is related to the L∞ value because large fish have fewer predators than small fish. 

Fishing mortality occurs due to fishing activities (Sparre & Venema 1999). According to 

Pauly (1980) in Sparre and Venema (1999), environmental factors that affect the natural 

mortality rate are the average water temperature, asymptotic length (L∞) and growth 

rate (K). The determination of the natural mortality rate is estimated using the empirical 

formula of Pauly (1980) in Sparre and Venema (1999) with the equation: 
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Where M is natural mortality, L∞ is the asymptotic length in the von Bertalanffy growth 

equation, K is the growth rate, and T is the mean annual sea surface temperature (oC) 

obtained through Ocean Color website (https://oceancolor.gsfc.nasa.gov). The total 

mortality rate (Z) was estimated using a linearized catch curve based on length 

composition data. The natural mortality rate (M) was estimated using Pauly's (1980) 

empirical formula in Sparre and Venema (1999), which converted length data to age data 

using the inverse von Bertalanffy growth equation: 

 

 
 

Next, the time required for the fish to grow from L1 to L2 (Δt) is calculated: 

 

 
 

The third step is to calculate , namely through the equation: 

 

 
 

The equation is then derived as a linearized catch curve converted to length: 

 

 
 

Based on the equation above, we get  as the (x) axis and  as the 

ordinate (y), so Z is the same as -b (slope). The fishing mortality rate (F) can be 

estimated using the equation: 

 

 
 

The exploitation rate can be interpreted as the number of fish caught compared to the 

total number of fish that died due to all natural and fishing factors (Pauly 1983). 

According to Gulland (1983) in Pauly (1983), the fishing mortality rate (F) or optimum 

exploitation rate is Foptimum = M and Eoptimum = 0.5. The exploitation rate (E) is determined 

by comparing the fishing mortality rate (F) to the total mortality rate (Z) (Pauly 1983): 

 

 
 

Spawning potential ratio (SPR) analysis was conducted on the length-based frequency. 

Spawning potential ratio analysis was conducted using an online application, from The 

Barefoot Ecologist website (http://barefootecologist.com.au), and supporting parameter 

values were added. The results of the SPR analysis were then compared with the 

reference values of Walters and Martell (2004), where the status of fish resources was 

classified into three groups, namely, 1) classified as Under Exploited if SPR> 40%, 

Moderate if 20% <SPR<40%, and 3) Over Exploited if SPR<20%. 

 

Results. The growth parameter analysis of scad fish (Decapterus spp.) consists of 

asymptotic length (L∞), growth coefficient (K), theoretical age of fish when the length is 
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equal to zero (t0), and maximum age of scad fish (tmax). The growth parameters of male, 

female and combined scad fish can be seen in Table 1. Generally, the growth parameter 

values between male, female or combined scad fish are not too different. The growth 

equation of scad fish using the von Bertalanffy model in the study obtained Lt = 24,4(1-e-

0,46(t+0,377)). The growth curve of scad fish can be seen in Figure 2. The asymptotic length 

(L∞) of the scad fish sampled in this study was around 24.4 cm. The asymptotic size of 

the female scad fish is more extended (L∞=24.6 cm) than the female scad (L∞=24.3 cm). 

The largest size ever found, according to FishBase (Froese & Pauly 2025), for the Indian 

scad (Decapterus russelli) is around 45 cm, and the shortfin scad (Decapterus 

macrosoma) is around 35 cm (Paxton et al 1989). 

 

 
Figure 2. Growth curve of scad fish in the Java Sea based on FISAT II. 

 

The combined growth coefficient of scad fish is 0.46 per year; male scad fish is around 

0.44 per year, while female scad fish has a higher growth coefficient of 0.71 per year. 

The difference in growth coefficient values suggests that female scad fish reach their 

maximum size faster than male scad fish. The theoretical maximum age of scad fish 

(tmax) is around 3.99 years; male scad fish is around 4.19 years, and female scad fish is 

around 2.52 years. All fish growth coefficient values are below one, or fish growth is in 

poor condition.  

 

Table 1 

Growth parameters of scad fish (Decapterus spp.) in the Java Sea 

 

Species Sex 
Number of 

samples 

Growth parameters 

L∞ 

(cm) 

K 

(year-1) 

t0 

(year) 
tmax (year) 

Decapterus 

spp. 

Male 1,670 24.3 0.44 -0.395 4.19 

Female 1,210 24.6 0.71 -0.240 2.52 

Combined 2,880 24.4 0.46 -0.377 3.99 

 

Fish mortality parameters include natural mortality (M) and fishing mortality (F). Based 

on this study, the natural mortality of scad is higher (M = 1.19/year) compared to fishing 

mortality (F = 0.62/year). The female scad has a higher fishing mortality (F) of 1.08/year 

compared to the male scad of 0.32/year with an exploitation ratio (E) of 0.41/year. 

Based on this analysis, the stock of female scad resources in the Java Sea is more likely 

to be caught than that of male scad (Table 2).  
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Table 2 

Mortality rate and exploitation of scad fish (Decapterus spp.) in the Java Sea 

 

Species Sex  
Parameters 

M (year-1) F (year-1) Z (year-1) E 

Decapterus 

spp. 

Male 1.16 0.32 1.48 0.22 

Female 1.58 1.08 2.66 0.41 

Combined 1.19 0.62 1.81 0.34 

 

The length-based spawning potential ratio (LB-SPR) estimates the stock condition of scad 

fish in the Java Sea. The spawning potential ratio compares the stock's spawning ability 

(or reproductive capacity) in an exploited condition with the stock's spawning ability (or 

reproductive capacity) in an unexploited condition. The estimated spawning potential 

ratio of scad fish is 55%, and the SL50 value is around 20.27 (Figure 3). The spawning 

potential ratio value of 0.55 indicates that the scad fish stock is in the Under Exploited 

category, so fishing can still be carried out. The spawning potential ratio (SPR) value of 

scad fish reaches 100% of its natural potential before any fishing activities, and the 

reproductive potential will decrease if there are already fishing activities. The length size 

selectivity (SL50) of scad fish caught using mini purse seine nets in the Java Sea was 

around 20.27 cm, above the value of the first mature gonad size of scad fish (Lm = 18.9 

cm). This value explains that the mesh of the fishing gear used by fishermen to catch 

scad fish is quite selective to the size of the catch. 

 

 
Figure 3. Estimated spawning potential and SPR reference points of scad fish (A), male scad (B), 

and female scad (C). 

 

Discussion. Growth can be defined as an increase in length or weight over time (Pauly & 

Cheung 2018). Fish growth parameters will always vary even when carried out on the 

same type of fish. This difference can occur due to differences in study areas, sampling 

periods, differences in the number of samples, or the methods used. If small fish 

dominate the fish sample, a higher growth coefficient will be obtained; conversely, if 

larger fish dominate the fish sample, a lower growth coefficient will be obtained 

(Denechaud et al 2020). The asymptotic length (L∞) of scad fish (Decapterus spp.) in the 

Java Sea is relatively large compared to scad fish caught in various waters in Indonesia. 

Scad fish caught in the waters of the Malacca Strait have an asymptotic length of around 

22.9 cm (Alnanda et al 2020), while in the waters of North Gorontalo, it is around 23.6 

cm (Auliyah & Olii 2022). The asymptotic length of fish is determined from the growth 

coefficient (K). The higher the growth coefficient, the faster it reaches its maximum 

length and generally has a shorter lifespan (Higgins et al 2015; Murua et al 2017). 
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Differences can influence differences in asymptotic length in habitat conditions and 

pressure from fishing activities in each water. Habitats with sufficient nutritional content 

or availability of natural food can support optimal fish growth. At the same time, 

intensive fishing activities do not allow fish to grow larger, so the asymptotic length 

becomes smaller (Lapointe et al 2013). 

The growth coefficient value of scad fish in the Java Sea is below 1; only female 

fish have a growth coefficient (K) value of more than 0.5. The growth rate coefficient of 

fish is high if it is 0.5-1 (Bintoro et al 2019). However, Alnanda et al (2020) state that 

rapid fish growth occurs if the growth coefficient value is more than 1. Female scad fish 

in the Java Sea have a higher growth coefficient value and a shorter lifespan. Sparre and 

Venema (1999) stated that the faster the growth rate of the fish, the faster the fish will 

reach its asymptotic length and die quickly. The lifespan of male scad fish in the Java Sea 

ranges from 4.19 to 6.11 years. According to Ronquillo (1974), the lifespan of the Indian 

scad can reach 12 years, although currently, many studies state that the lifespan of scad 

fish is in the range of 5 years (Widodo 1988). The lower the growth coefficient value, the 

longer it takes for the species to approach its asymptotic length. Suman et al (2020) 

stated that different growth parameter values (K and L∞) are caused by internal and 

external factors such as heredity, parasites, disease, temperature, and food availability. 

When approaching the asymptotic length (L∞), the fish will experience growth stagnation, 

where the growth coefficient value (K) can also affect the speed of the fish to reach its 

asymptotic length. 

The exploitation rate (E) is greatly influenced by the fishing mortality rate (F). The 

higher the fishing mortality rate, the higher the exploitation rate (Froese et al 2016; 

Jacobsen et al 2014). As a result of the high fishing mortality rate (F) for scad fish, the 

natural mortality rate (M) will decrease. Determining the natural mortality of fish is 

difficult, but an approach with several models can be used to estimate the natural 

mortality of fish stocks. According to Jensen (1996), the optimal mortality modelling is 

when the M/K value is 1.5 and the Lm/L∞ value is 0.66. The M/K value in this study 

ranges from 2.6, and the Lm/L∞ value is 0.77, so it can be concluded that the results of 

estimating growth parameters, mortality rates, and exploitation of scad fish in the Java 

Sea are accurate. The status of fish resource stocks can be determined by several 

indicators: the exploitation rate (E) and the spawning potential ratio. Stock status is 

critical for fisheries managers to determine control rules in the fishing process. Female 

scads have a higher exploitation ratio than males, which can interfere with recruiting 

small fish to the Java Sea waters. 

 

 
Figure 4. The specified size of the maturity curve (black) and estimated selectivity curve (green). 
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Fluctuations in the number of fish resource stocks are influenced by many factors (Britten 

et al 2016). Fishing factors are one of the main factors that change the number of fish 

resource stocks in waters. According to Zhan (1995), population mortality in fish stocks is 

mainly influenced by natural mortality when the Z/K level is equal to or less than 3. 

However, when the Z/K level exceeds 3, fishing activities become the main contributor to 

population mortality. The study's results on scad fish in the Java Sea have a Z/K value of 

3.9, so it can be concluded that the fishing factor is the leading cause of the reduction in 

the number of scad resource stocks in the Java Sea. Selectivity analysis is determined by 

using a logistic function to estimate the length at capture at 50% (SL50) and 95% (SL95) 

levels per year. The length at first capture (SL50) is greater than the length at first 

maturity (L50) at least the fish have spawned once before being captured (Figure 4). 

Therefore, the principle of sustainability still occurs. 

The spawning potential ratio value of male scad is 62% higher than that of female 

scad, which has a value of 46% (Figure 2). In general, the spawning potential ratio value 

is still above the target reference point value suggested by Brooks et al (2010), which is 

40%, so the stock status of scad resources in the Java Sea is still classified as sustainable 

(under-exploited). The same thing was also found in the waters of the South China Sea, 

where the spawning potential ratio value of scad is 41%, so fishing is still in the under-

exploited category (Priatna et al 2021). The range of spawning potential ratio in water is 

0-100%, where the spawning potential ratio value of 0 provides information on utilizing 

complete fish resources. In comparison, the spawning potential ratio value of 100% 

occurs if the status fishery resource utilization is below optimum or the waters are still 

natural (Hordyk et al 2015). A low spawning potential ratio indicates a reduced ability of 

the spawning stock to maintain fish abundance in the environment because the biological 

capacity to produce adults in the population structure has decreased (Lowerre-Barbieri et 

al 2017). Long-lived (low M) and relatively slow-growing (low K) species are more 

sensitive to exploitation and take the longest to recover. The length of recovery from 

overexploitation should be a primary consideration in management options for rebuilding 

overfished stocks. 

 

Conclusions. This study successfully provides an overview of the condition of the scad 

(Decapterus spp.) resources based on the aspects of growth and spawning potential 

ratio. Mortality of scad in the Java Sea is predominantly due to fishing factors, as seen 

from the Z/K value exceeding 3, which is 3.9. The status of scad resources in the Java 

Sea based on the spawning potential ratio is in the under-exploited category so that 

fishing can still be carried out by paying attention to resource sustainability. Scad in the 

Java Sea has laid eggs once before being caught with a mini purse seine; therefore, 

sustainability still applies. Female scads have a higher exploitation ratio than males, so it 

can interfere with the ability to recruit small fish to the Java Sea waters. Female scad 

reaches its maximum size faster than male scad. The theoretical maximum age of male 

scad in the Java Sea is around 4.19 years, and female scad is around 2.52 years. 

 

Acknowledgements. This research activity is Basic Research assistance from the 

Ministry of Education, Culture, Research and Technology for the 2023 fiscal year with 

contract number 102/E5/PG.02.00.PL/2023. Thank you to the Directorate of Research 

and Innovation IPB University and the Marine Fisheries Technology Study Program for 

assisting in the research and the writing of this research article. 

 

Conflict of interest. The authors declare that there is no conflict of interest. 

 

References 

 

Adibrata S., Yulianda F., Boer M., Nurjaya I. W., 2018 Growth rate, mortality and 

exploitation for managing bar-cheeked coral trout grouper Plectropomus maculatus 

(Bloch, 1790) in Lepar Island and Pongok Island waters, South Bangka Regency, 

Indonesia. AACL Bioflux 11(3):625–634. 



AACL Bioflux, 2025, Volume 18, Issue 6. 

http://www.bioflux.com.ro/aacl 3037 

Alnanda R., Setyobudiandi I., Boer M., 2020 [Population dynamics of flying fish 

(Decapterus russelli) in the Waters of the Malacca Strait]. Manfish Journal 1(1):1–8. 

https://doi.org/10.31573/manfish.v1i01.37 [in Indonesian] 

Atmaja S. B., Sadhotomo B., Nugroho D., 2017 [Application of non-equilibrium surplus 

production model on scads (Decapterus macrosoma) fishery in Java Sea]. J. Lit. 

Perikan. Ind. 23(1):57–66. [in Indonesian] 

Atmaja S. B., Nugroho D., 2019 [Recovery Pattern of Small Pelagics Fish Biomass in the 

Java Sea]. Jurnal Penelitian Perikanan Indonesia 25(3):179–189. [in Indonesian] 

Auliyah N., Olii M. Y. U. P., 2022 [Biological characteristic and exploitation rate of scad in 

North Gorontalo waters]. SIGANUS: Journal of Fisheries and Marine Science 

3(2):204–209. [in Indonesian] 

Bintoro G., Lelono T. D., Rudianto, Utami N. D., 2019 Biological aspects of Indian scad 

(Decapterus russelli Ruppell, 1830) in south site of Madura Strait Waters, East Java. 

IOP Conference Series: Earth and Environmental Science 370:012040. 

https://doi.org/10.1088/1755-1315/370/1/012040 

Britten G. L., Dowd M., Worm B., 2016 Changing recruitment capacity in global fish 

stocks. Proceedings of the National Academy of Sciences 113(1):134–139. 

Brooks E. N., Powers J. E., Cortés E., 2010 Analytical reference points for age-structured 

models: application to data-poor fisheries. ICES Journal of Marine Science 

67(1):165–175. 

Denechaud C., Smoliński S., Geffen A. J., Godiksen J. A., Campana S. E., 2020 A century 

of fish growth in relation to climate change, population dynamics and exploitation. 

Global Change Biology 26(10):5661–5678. 

Ernawati T., Agustina S., Kembaren D. D., Yulianto I., Satria F., 2021 Life history 

parameters and spawning potential ratio of some reef fish species in fisheries 

management area 715 of Indonesia. AACL Bioflux 14(5):3092–3103. 

Froese R., Pauly D., 2025 FishBase. World Wide Web electronic publication. Available at: 

www.fishbase.org 

Froese R., Winker H., Gascuel D., Sumaila U. R., Pauly D., 2016 Minimizing the impact of 

fishing. Fish and Fisheries 17(3):785–802. 

Garcia S. M., 2003 The ecosystem approach to fisheries: issues, terminology, principles, 

institutional foundations, implementation and outlook (Vol. 443). Food & Agriculture 

Org. 81 pp. 

Ghifary M. D., Khan A. M. A., Dewanti L. P., Suryadi I. B. B., 2021 Large pelagic potential 

fishing ground based on sea surface temperature and chlorophyll-a satellite image 

data in west season in Java Sea (Case study: Indramayu Regency). AACL Bioflux 

14(6):3469–3475. 

Higgins R. M., Diogo H., Isidro E. J., 2015 Modelling growth in fish with complex life 

histories. Reviews in Fish Biology and Fisheries 25(3):449–462. 

Hordyk A., Ono K., Valencia S., Loneragan N., Prince J., 2015 A novel length-based 

empirical estimation method of spawning potential ratio (SPR), and tests of its 

performance, for small-scale, data-poor fisheries. ICES Journal of Marine Science 

72(1):217–231. 

Jacobsen N. S., Gislason H., Andersen K. H., 2014 The consequences of balanced 

harvesting of fish communities. Proceedings of the Royal Society B: Biological 

Sciences 281(1775):20132701. https://doi.org/10.1098/rspb.2013.2701 

Jakobsen T., Fogarty M. J., Megrey B. A., Moksness E., 2016 Fish reproductive biology: 

implications for assessment and management. Wiley-Blackwell. 488 pp. 

Jensen A. L., 1996 Beverton and Holt life history invariants result from optimal trade-off 

of reproduction and survival. Canadian Journal of Fisheries and Aquatic Sciences 

53(4):820–822. 

Karr J. R., 1991 Biological integrity: a long-neglected aspect of water resource 

management. Ecological Applications 1(1):66–84. 

Kenny A. J., Campbell N., Koen-Alonso M., Pepin P., Diz D., 2018 Delivering sustainable 

fisheries through adoption of a risk-based framework as part of an ecosystem 

approach to fisheries management. Marine Policy 93:232–240. 



AACL Bioflux, 2025, Volume 18, Issue 6. 

http://www.bioflux.com.ro/aacl 3038 

Khatami A. M., Yonvitner Y., Setyobudiandi I., 2019 [Biological characteristic and 

exploitation rate of small pelagic fishes in North Java Sea]. Jurnal Ilmu Dan 

Teknologi Kelautan Tropis 11(3):637–651. [in Indonesian] 

Lapointe N. W. R., Cooke S. J., Imhof J. G., Boisclair D., Casselman J. M., Curry R. A., 

Langer O. E., McLaughlin R. L., Minns C. K., Post J. R., Power M., Rasmussen J. B., 

Reynolds J. D., Richardson J. S., Tonn W. M., 2013 Principles for ensuring healthy 

and productive freshwater ecosystems that support sustainable fisheries. 

Environmental Reviews 22(2):110–134. 

Limbong M., Gultom V. D. N., Panggabean D., 2023a Reproductive biology of Indian 

mackerel captured from Tangerang Regency coastal waters. AACL Bioflux 

16(5):2737–2745. 

Limbong M., Simbolon D., Purbayanto A., Yusfiandayani R., Amri K., 2023b Degradation 

of fishing grounds in North Waters of Banten Province, Indonesia. Depik 12(3):373–

380. 

Limbong M., Rahmani U., Duho E., 2022 [Biological aspect of goldstripe sardinella 

(Sardinella gibbosa) landed in Kronjo landing site Tangerang Regency]. BAWAL 

Widya Riset Perikanan Tangkap 14(1):47–56. [in Indonesian] 

Lowerre-Barbieri S., DeCelles G., Pepin P., Catalán I. A., Muhling B., Erisman B., Cadrin 

S. X., Alós J., Ospina-Alvarez A., Stachura M. M., Tringali M. D., Burnsed S. W., 

Paris C. B., 2017 Reproductive resilience: a paradigm shift in understanding 

spawner-recruit systems in exploited marine fish. Fish and Fisheries 18(2):285–

312. 

Murua H., Rodriguez-Marin E., Neilson J. D., Farley J. H., Juan-Jordá M. J., 2017 Fast 

versus slow growing tuna species: age, growth, and implications for population 

dynamics and fisheries management. Reviews in Fish Biology and Fisheries 

27(4):733–773. 

Panggabean D., Limbong M., Telussa R. F., Fatmawati D., 2023 [Length at first capture 

and spawning potential ratio of dogol shrimp using mini trawl in Brebes waters]. 

BAWAL Widya Riset Perikanan Tangkap 15(1):25–32. [in Indonesian] 

Pauly D., 1983 Some simple methods for the assessment of tropical fish stocks (Issue 

234). Food & Agriculture Org. 52 pp. 

Pauly D., 1980 On the interrelationships between natural mortality, growth parameters, 

and mean environmental temperature in 175 fish stocks. ICES Journal of Marine 

Science 39(2):175–192. 

Pauly D., Cheung W. W. L., 2018 Sound physiological knowledge and principles in 

modeling shrinking of fishes under climate change. Global Change Biology 

24(1):e15–e26. https://doi.org/10.1111/gcb.13831 

Paxton J. R., Hoese D. F., Allen G. R., Hanley J. E., 1989 Pisces. Petromyzontidae to 

Carangidae. Zoological Catalogue of Australia, Vol. 7. Australian Government 

Publishing Service, Canberra. 665 pp. 

Priatna A., Boer M., Kurnia R., 2021 Length based spawning potential ratio of Indian scad 

(Decapterus russeli, Rüpell, 1928) in the South China Sea. IOP Conference Series: 

Earth and Environmental Science 744:012056. https://doi.org/10.1088/1755-

1315/744/1/012056 

Prince J., Creech S., Madduppa H., Hordyk A., 2020 Length based assessment of 

spawning potential ratio in data-poor fisheries for blue swimming crab (Portunus 

spp.) in Sri Lanka and Indonesia: implications for sustainable management. 

Regional Studies in Marine Science 36:101309. 

https://doi.org/10.1016/j.rsma.2020.101309 

Prince J., Victor S., Kloulchad V., Hordyk A., 2015 Length based SPR assessment of 

eleven Indo-Pacific coral reef fish populations in Palau. Fisheries Research 171:42–

58. 

Ronquillo I. A., 1974 Status of the roundscad (Decapterus spp.) catch by purse seine. 

Philippine Journal of Fisheries 12(1):101–113. 

Sparre P., Venema S. C., 1999 Introduction of tropical fish stock assessment. Part 1: 

Manual. FAO Fisheries Technical Paper 306/1. Food and Agriculture Organization of 

the United Nations. 407 pp. 



AACL Bioflux, 2025, Volume 18, Issue 6. 

http://www.bioflux.com.ro/aacl 3039 

Suman A., Kembaren D. D., Amri K., Pane A. R. P., Taufik M., Marini M., Bintoro G., 2020 

Population dynamic and spawning potential ratio of long-barbel sheatsfish 

(Kryptopterus limpok) in Tasik Giam Siak Kecil waters, Bengkalis, Riau Province, 

Indonesia. AACL Bioflux 13(2):780–788. 

Syamsuddin M. L., Faiz H. U., Ismail M. R., Zallesa S., 2023 Spatial distributions of the 

thermal front and of catches of mackerel (Scomberomorus commerson) in the Java 

Sea, Indonesia. AACL Bioflux 16(1):199–208. 

Telussa R. F., Limbong M., Rahmani U., 2022 Degradation of fishing grounds in the 

coastal area of Tangerang Regency. AACL Bioflux 15(5):2560–2572. 

Walters C. J., Martell S. J. D., 2004 Fisheries ecology and management. Princeton 

University Press. 448 pp. 

Widodo J., 1988 [Population dynamics and management of ikan layang (Decapterus spp.) 

(Carangidae) in the Java Sea]. Jurnal Penelitian Perikanan Laut 47:11–44. [in 

Indonesian] 

Zhan B. Y., 1995 Fish stock assessment. Beijing: China Agriculture Press. 353 pp. 

*** Ocean Color, 2024 Ocean Color Web. Accessed on: 18 November 2024. Available at: 

https://oceancolor.gsfc.nasa.gov 

*** The Barefoot Ecologist, 2024 Length-based spawning potential ratio. Accessed on: 18 

November 2024. Available at: http://barefootecologist.com.au/lbspr 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Received: 02 December 2024. Accepted: 16 March 2025. Published online: 30 December 2025. 
Authors: 
Mario Limbong, Study Program of Marine Fisheries Technology, Graduate Program, IPB University, IPB Dramaga 
Campus, Agathis Street, 16128 Bogor, Indonesia; Faculty of Fisheries and Marine Science, University of Satya 
Negara Indonesia, Arteri Pondok Indah Street No. 11, South Jakarta, 12240 Jakarta, Indonesia, e-mail: 
limbong_mu@usni.ac.id 
Domu Simbolon, Department of Fisheries Resources Utilization, Faculty of Fisheries and Marine Science, IPB  
University, IPB Dramaga Campus, Agathis Street, 16128 Bogor, Indonesia, e-mail: domu@apps.ipb.ac.id 
Ari Purbayanto, Department of Fisheries Resource Utilization, Faculty of Fisheries and Marine Sciences, Bogor  
Agricultural University, IPB Dramaga Campus, 16880 Bogor, Indonesia, e-mail: purbayanto@apps.ipb.ac.id 
Roza Yusfiandayani, Department of Fisheries Resources Utilization, Faculty of Fisheries and Marine Science, IPB  
University, IPB Dramaga Campus, Agathis Street, 16128 Bogor, Indonesia, e-mail: ocha_roza@apps.ipb.ac.id 
Khairul Amri, Research Center for Fishery, National Research and Innovation Agency (BRIN), Raya Bogor Street 

KM 47, Cibinong, West Java, Indonesia, e-mail: khairulamriuyu@gmail.com 
This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source 
are credited. 
How to cite this article: 
Limbong M., Simbolon D., Purbayanto A., Yusfiandayani R., Amri K., 2025 Growth parameters and spawning 
potential ratio of scad (Decapterus spp.) fish in the Java Sea, Indonesia. AACL Bioflux 18(6):3029-3039. 


