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Abstract. Kebumen Regency in Central Java Province is a major shrimp producer area in Indonesia. The 
shrimp caught in this area include the greasyback shrimp (Metapenaeus ensis) which holds considerable 
economic value. This research was performed to examine the level of exploitation of greasyback shrimp 
based on growth, mortality, and exploitation rates. Data were collected from October to December 2024, 
while a systematic random sampling was used in sampling the carapace length (CL) of greasyback 
shrimp. The sample size comprised 10% of the total catch, amounting to 391 individuals. The initial CL 
after being caught (CLc50%) was 3.91 cm with an infinite CL (CL∞) of 9.0 cm. The highest recruitment 
was estimated to occur in August. The utilization rate of 0.26 indicated that the utilization of greasyback 
shrimp in Kebumen waters is underexploited. The results of this research can serve as important basis 
for sustainable fisheries management to maintain the balance of stocks and sustainability of greasyback 
shrimp in the region.  
Key Words: CL∞, CLc50%, exploitation level, maximum sustainable yield, mortality.  

 

 

Introduction. Shrimp is a strong fisheries commodity in Indonesia, with total production 

reaching 250,981 tons in 2022 (KKP 2024). Globally, Indonesia is among the world's 

major shrimp exporters, with a total production of 82,093 metric tons (Bureau of 

Fisheries and Aquatic Resources of the Philippines 2021; Infofish Trade News 2024). 

Shrimp production in Indonesia is supplied from capture fisheries activities (including 

greasyback shrimp (Metapenaeus ensis) and aquaculture (especially whiteleg shrimp 

Litopenaeus vannamei, and giant tiger prawn Penaeus monodon). In 2020, Indonesia 

shrimp production from catches was 207,114 tons, while shrimp cultivation production 

was 881,599 tons (KKP 2024). Several regions are known as shrimp producers, including 

Kebumen Regency, Central Java Province that produces greasyback shrimp. 

Greasyback shrimp is locally referred to as ‘udang dogol’, ‘udang laki’, ‘udang 

kayu’ and ‘udang api-api’. Greasyback shrimp habitat covers the Indo-West Pacific 

waters, from the Arabian Sea, the Malaysian to Indonesian archipelagos (Holthuis 1980). 

Shrimp commodities (including greasyback shrimp) have high economic value in the 

global market (Sumaila et al 2007). Indonesia ranks fourth in the world shrimp export 

trade, with export volume of 220,889 metric tons in 2023 (Infofish Trade News 2024). 

The price of greasyback shrimp is determined by quality, size, location, and season 

(supply and demand). Furthermore, the shrimp prices in global market also affects local 

shrimp prices in Indonesia since a part of shrimp production in Indonesia is intended for 

export. Ikram et al (2019) reported that the price of greasyback shrimp in Kutai 

Kartanegara Regency (Kalimantan Island, Indonesia) varied between IDR 80,000 and 

IDR 120,000 per kg. In 2021, the price of shrimp in Philippines from farmers ranged from 

PhP 195.25 to PhP 229.69 per kg (PhP 1 = IDR 285.80 = USD 0.02, on 28/02/2025) 

(Philippine Bureau of Fisheries and Aquatic Resources 2021). Meanwhile, greasyback 

shrimp price from fishermen at Kebumen was approximately IDR 70,000 per kg.  

Kebumen Regency is a productive coastal region, where economic activities are 

dominated by capture fisheries. Trammel net is primarily used as the fishing gear in 

harvesting shrimp (including greasyback shrimp) (FAO 2008; Hufiadi et al 2020). Shrimp 

production in Kebumen Regency in 2021 reached 226 tons before it decreased to 136 



 

AACL Bioflux, 2025, Volume 18, Issue 3. 

http://www.bioflux.com.ro/aacl 1422 

tons in 2022 (BPS-Statistics of Kebumen Regency 2024). This situation could be 

triggered by overfishing which appears as a global threat (Wittayakorn-Puripunpinyoo 

2017; Pham et al 2023). To address this issue, it is regarded important to examine the 

greasyback shrimp stock in order to effectively conserve greasyback shrimp resources for 

the short and long terms. This research was performed to examine the level of 

greasyback shrimp exploitation in Kebumen waters. 

 

Material and Method 

 

Location and time of research. The research was conducted in Kebumen Regency 

(Figure 1). Greasyback shrimp were landed and traded at Fish Auction Place (FAP) 

Karang Duwur, and FAP Logending. Surveys and interviews were conducted with 

fishermen and greasyback shrimp traders. The average carapace length (CL) of 

greasyback shrimp was also measured from October to December 2024. 

 
Figure 1. Kebumen map.  

 

Research materials. The research focused on greasyback shrimp (Figure 2) caught by 

Kebumen fishermen using outboard motorboats, trammel nets, and one-day fishing. CL 

was sampled through systematic random sampling, measuring 10% of the catch (King 

1995; Sparre & Venema 1998; Suradi et al 2017), totaling 391 individuals. 
 

 
Figure 2. Greasyback shrimp.  

 

Analysis method. The data of this research were analyzed using the FiSAT II tool. The 

growth function was estimated using the von Bertalanffy equation (Sparre & Venema 

1998), while the estimated L∞ and growth rate (K) values were measured using the 

ELEFAN (Electronic length frequency analysis) I method. Gulland’s (1983) formula was 

employed to measure t0 values. Total mortality estimation was performed using FiSAT II, 

while natural mortality estimation employed Pauly's (1980) formula. Several formulas 

used in this research are presented as follows (Silvestre & Garces 2004; Suradi et al 
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2017; Dutta 2023; Bhakta et al 2024; Doinsing & Ransangan 2024; Islam et al 2024; 

Sakib et al 2024): 

CLt = CL∞ (1-e-k(t-t0)) 

Log(-t0) = -0.3922 – 0.2752 Log CL∞ - 1.038 Log K 

Log (M) = -0.0066 – 0.279 Log CL∞ + 0.6543 Log K + 0.4634 Log T 

F = Z – M 

E = F/Z 

EMSY = 0.5 

FMSY = 0.5 Z 

CMSY = (FMSY/F).C 
 

where: CLt is the carapace length (CL) at age t (cm); CL∞ is the infinite carapace length 

of the greasyback shrimp (cm), K is the growth coefficient; the notation t is the age of 

the greasyback shrimp (years); the notation t0 is the estimated theoretical age of the 

greasyback shrimp when it has a carapace length of 0 cm (years); T is the average water 

temperature (°C), assumed to be 30oC; F is index of mortality due to fishing; Z is total 

mortality; M is natural mortality; E is the level of exploitation; EMSY is the level of 

exploitation at maximum sustainable yield (MSY); FMSY is the index of fishing mortality at 

MSY; CMSY is the production of greasyback shrimp at MSY in tons; C is the existing 

production of greasyback shrimp in tons. 

 

Results. Field observations indicate that Kebumen fishermen catch greasyback shrimp 

using trammel nets and outboard motorboats in coastal waters up to 4 miles from shore. 

The shrimp inhabit estuaries and marine waters at depths of 18-64 m, with muddy 

bottoms (Holthuis 1980), which provide shelter and natural food sources like detritus, 

plankton, and benthic organisms (Purnamaningtyas & Tjahjo 2018; Tjahjo et al 2023). 

The measured CL of greasyback shrimp ranged from 1.0 to 10.9 cm (Table 1). 
 

Table 1  

Size composition of greasyback shrimp caught in Kebumen waters 
 

CL interval (cm) Median Frequency Percentage (%) Cumulative percentage (%) 

1.0-2.9 2.0 14 3.6 3.6 

3.0-4.9 4.0 190 49.2 52.8 

5.0-6.9 6.0 169 43.8 96.6 

7.0-8.9 8.0 11 2.8 99.5 

9.0-10.9 10.0 2 0.5 100.0 

 

Greasyback shrimp caught by Kebumen fishermen were sold fresh to traders. The highest 

catch frequency occurred in the 3.0-4.9 cm CL range, with 190 individuals (43.8% of the 

total sample). CL frequency helps determine shrimp growth parameters (Sparre & 

Venema 1998; Suradi et al 2017; Dutta 2023; Bhakta et al 2024). The first catch size 

(CLc 50%) was estimated by plotting the cumulative frequency percentage against 

carapace length (Figure 3). 

 

 
Figure 3. Analysis of CLc50%.  
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The research found that the first catch size of greasyback shrimp (CLc50%) was 

3.91 cm CL. As a comparison, Hasanah et al (2017) reported a first gonadal maturity size 

(CLm) of 3.59 cm CL in Tanah Laut waters (South Kalimantan), while Suman et al (2019) 

recorded 3.77 cm CL in Binuangeun waters (West Java). The first catch size is a key 

parameter for assessing fishing gear selectivity (Sparre & Venema 1998). A CLc50% 

value higher than CLm suggests that greasyback shrimp fishing is environmentally 

sustainable (Bhakta et al 2024). The estimated values of CL, K, mortality, and 

exploitation level in this study can be seen in Table 2. 

 

Table 2 

Estimation of CL∞, K, mortality and exploitation level 

 

Parameter Value 

CL 9.0 cm CL 

K 1.01 

Total mortality (Z) 3.50 

Fishing mortality (F) 0.90 

Natural mortality (M) 2.60 

Exploitation rate (E) 0.26 (under-exploited) 

Assumption of fishing mortality* 33 tons 

Estimated maximum sustainable yield (MSY) production 64.2 tons 

Estimated economic value of MSY production** IDR.  4.5 billion 
Note: * using 2023 production data; ** using the assumption that the price of greasyback shrimp at fishermen 
is IDR 70,000/kg. 

 

The research found that the growth rate of greasyback shrimp is 1.01 per year, with an 

estimated Z of 3.50 per year and an E of 0.26. It can be inferred from the results that 

the species is still underexploited in Kebumen waters (Sparre & Venema 1998; Suradi et 

al 2017; Samad et al 2023; Dutta 2023; Bhakta et al 2024). The relationship between K 

and CL∞ values follows the pattern described by Silvestre & Garces (2004), where 

species with high M and K values and low CL∞ values tend to have fast turnover rates, 

characteristic of small, short-lived species. Recruitment analysis suggests a peak in 

August (Figure 3), with a recruitment proportion of 27.15%, while spawning is estimated 

to peak in April based on the von Bertalanffy equation (assuming CL 4 cm has an age of 

4 months). These findings highlight the need to consider recruitment patterns in fisheries 

management, particularly regarding the greasyback shrimp fishing season. 

 
Figure 3. Recruitment time estimation. 

 

Discussion. Greasyback shrimps are found in various Indonesian marine waters, 

including those of Kebumen Regency, located on Java Island’s southern coast (109°33’–

109°50’ E, 7°27’–7°50’ S). Kebumen hosts eight Fish Auction Places (FAPs), with FAP 
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Karang Duwur and FAP Logending serving as primary hubs for landing and marketing 

greasyback shrimp (DKP Kebumen 2020; BPS-Statistics of Kebumen Regency 2024). 

This research found that the first capture size (CLc50%) of greasyback shrimp in 

Kebumen waters was 3.91 cm CL, relatively consistent with findings from other regions. 

The first capture sizes reported in the Bangka Strait, Binuangeun (West Java), and 

Cirebon were 3.07 cm CL (Lestari et al 2018), 2.8 cm CL (Suman et al 2019), and 2.5 cm 

CL (Basith et al 2019), respectively. Variations in capture size are primarily influenced by 

mesh size, with smaller meshes yielding smaller shrimp (Hasanah et al 2017). The 

selectivity of trammel nets depends on mesh size, fish size, and shape (Karakulak & Erk 

2008; Bolat & Tan 2017). 

The research also confirms that the first capture size in Kebumen (CLc50% = 3.91 

cm CL) exceeds the first gonadal maturity size (CLm), as reported by Hasanah et al 

(2017) and Suman et al (2019). Ensuring that the first capture size surpasses the first 

gonadal maturity size is crucial for sustaining shrimp populations (Silvestre & Garces 

2004; Gayanilo et al 2005; Suradi et al 2017; Dutta 2023; Samad et al 2023; Bhakta et 

al 2024). Given that greasyback shrimp typically reach sexual maturity within 6-12 

months (FAO 2008), the current capture practices in Kebumen waters can be considered 

environmentally sustainable. 

The growth rate (K) of greasyback shrimp in Kebumen waters more than 1 

(namely 1.01) is classified fast (Gulland 1983; Islam et al 2024). K can be influenced by 

natural food availability and genetic factors. Faster growth of shrimp and fish resources is 

associated with faster regeneration and recovery of the resources. In this study, the 

exploitation status of greasyback shrimp in Kebumen waters is regarded under-exploited, 

with F smaller than M. The results imply that the utilization of greasyback shrimp in 

Kebumen waters can be enhanced with strict adherence to the environmentally friendly 

practices in capture fisheries, including minimum size, and protection of greasyback 

shrimp broodstock (Suradi et al 2017; Samad et al 2023; Bhakta et al 2024).  

It is also necessary to maintain the coastal ecosystem to control the pollution and 

protect vital habitats (including coral reefs, seagrass, and mangroves). Destructive 

anthropogenic activities may cause a decline in the stock of marine biological resources, 

including greasyback shrimp (Makwinja et al 2021; Gernez et al 2023; Soeprobowati et al 

2024). The sustainable production level (maximum sustainable yield or MSY) of 

greasyback shrimp on the coast of Kebumen is estimated at 64.2 tons or equivalent to 

IDR 4.5 billion at the price of IDR 70,000/kg from fishermen. The estimated MSY 

production significantly exceeds current production levels. Future research should assess 

greasyback shrimp production at the maximum economic yield (MEY) to determine the 

optimal utilization level for maximizing economic returns. 

The use of scientific approaches in resource management is crucial in ensuring the 

ecosystem balance and the sustainability of fisheries businesses. Effective management 

of capture fisheries is selected in regards to the estimated growth, mortality, recruitment 

patterns and stock resilience (Doinsing & Ransangan 2024). Wittayakorn-Puripunpinyoo 

(2017) mentioned several factors that cause overfishing, including over-capacity 

catching, higher population, increased global fish consumption, fish price fluctuation, and 

fishing technology.  

Based on the results of this data, August is the peak of greasyback shrimp 

recruitment with a proportion reaching 27.15%. The results of von Bertalanffy growth 

equation shows that April is the peak spawning as greasyback shrimp spawn at the 

shrimp age (modus) of 4 months. During the peak spawning season, the spawning site 

should be well-protected. The management of greasyback shrimp resources should also 

adhere to the fishing quotas, minimum catch size restrictions, prohibitions on the use of 

environmentally unfriendly fishing gear, and releasing egg-bearing females (FAO 2008; 

Zhang et al 2021; Sakib et al 2024; Islam et al 2024). The formulation of capture 

fisheries policies requires the involvement of local communities (including fishermen and 

greasyback shrimp traders). Without adequate support from the local community, fish 

and shrimp resources conservation can fail (Johannesen 2007; Kennedy et al 2020; 

Wijayanto et al 2022). 
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Conclusions. The research results indicate that the first capture size of greasyback 

shrimp is 3.91 cm CL, with an asymptotic carapace length (CL∞) of 9.0 cm CL. Peak 

recruitment occurs in August. The utilization rate of 0.26 classifies greasyback shrimp in 

Kebumen's coastal waters as underutilized, suggesting potential for enhanced sustainable 

exploitation to around the MSY production. Further research can be conducted on 

greasyback shrimp resources in areas adjacent to Kebumen Regency, namely Cilacap 

Regency and Purworejo Regency, as a comparison for the results of this study. 

 

Acknowledgements. Gratitude is expressed to LPPM Universitas Diponegoro for 

facilitating the publication of this research. 

 

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

 

References 

 

Basith A., Boer M., Damar A., Krisanti M., Fachrudin A., 2019 Analysis of biological 

aspects of endeavour shrimp (Metapenaeus endeavouri) in the waters of Cirebon 

Regency. The International Journal of Engineering and Science 8(4):37-44.  

Bhakta D., Das B. K., Kamble S. P., Solanki J. K., Solanki S., Kumar L., Samanta S., 

2024 Population dynamics of the flathead grey mullet (Mugil cephalus Linnaeus, 

1758) in the Narmada estuary on the west coast of India. Regional Studies in 

Marine Science 78:103789. 

Bolat Y., Tan D., 2017 Selectivity of multifilament trammel nets of different mesh sizes 

on the red mullet (Mullus barbatus L., 1758) in Western Mediterranean, Turkey. 

Iranian Journal of Fisheries Sciences 16(1):127-137. 

BPS-Statistics of Kebumen Regency, 2024 Kebumen Regency in Figures 2024. BPS-

Statistics of Kebumen Regency. 491 pp. [bilingual in Indonesian and English] 

Bureau of Fisheries and Aquatic Resources of Philippine, 2021 The National Shrimp 

Industry Roadmap. Bureau of Fisheries and Aquatic Resources of Philippine. 250 pp. 

DKP Kebumen, 2020 [Kebumen Regency Maritime and Fisheries Service Database Year 

2020]. Dinas Kelautan dan Perikanan (DKP) Kabupaten Kebumen, 135 pp. [in 

Indonesian] 

Doinsing J. W., Ransangan J., 2024 Population dynamics of the tropical oyster Magallana 

bilineata (Mollusca, Bivalvia, Ostreidae) in Mengkabong Bay, Tuaran, Malaysia. 

Aquaculture and Fisheries 9(2):295-305. 

Dutta S., 2023 Age and growth study of two fin fish species from a tropical estuary. 

Regional Studies in Marine Science 62:102952. 

FAO, 2008 Global study of shrimp fisheries. FAO, Rome, 331 pp. 

Gayanilo Jr. F. C., Sparre P., Pauly D., 2005 FAO-ICLARM Stock Assessment Tools II 

(FiSAT II). Revised version. User's guide. FAO Computerized Information Series 

(Fisheries) No. 8, Revised version. FAO, Rome, 168 pp. 

Gernez M., Champagnat J., Rivot E., Le Pape O., 2023 Potential impacts of the 

restoration of coastal and estuarine nurseries on the stock dynamics of fisheries 

species. Estuarine, Coastal and Shelf Science 295:108557. 

Gulland J. A., 1983 Fish stock assessment: a manual of basic methods. Wiley Series on 

Food and Agriculture, John Wiley & Sons, Chichester, 223 pp. 

Hasanah A., Ernawati T., Suman A., 2017 [Some biological aspect of endeavour shrimp 

(Metapenaeus ensis) in Tanah Laut waters, South Kalimantan]. Proceedings of the 

2017 National Crustacean Symposium, pp. 15-22. [in Indonesian] 

Holthuis L. B., 1980 FAO Species Catalogue. Vol. 1. Shrimps and prawns of the world. An 

annotated catalogue of species of interest to fisheries. Crustacea. FAO Fisheries 

Synopsis 125(1), 271 pp. 

Hufiadi A., Hasanah A., Pane A. R. P., 2020 [Biological aspects and utilization level of 

greasyback shrimp (Metapenaeus ensis) in Meulaboh waters]. Journal of Fisheries 

and Marine Research 4(1):169-177. [in Indonesian] 

 



 

AACL Bioflux, 2025, Volume 18, Issue 3. 

http://www.bioflux.com.ro/aacl 1427 

Ikram S. D. D., Haqiqiansyah G., Abdusysyahid S., 2019 [Bioeconomic analysis of 

greasyback shrimp resources (Metapenaeus monoceras, Fab) in the waters of 

Samboja Kuala, Kutai Kartanegara Regency, East Kalimantan]. Jurnal Sosial 

Ekonomi dan Kebijakan Pertanian 8(2):106-116. [in Indonesian] 

Infofish Trade News, No. 7/2024. World: Global Fishery Production and Trade. Avauilable 

at: https://infofish.org/v4/media/attachments/2024/07/19/itn-7-2024-final.pdf. 

Accessed: February, 2025. 

Islam M. K., Rahman M. M., Rahman M. H., Shuchi Z. J., Nahar M. S., Hasan M. Z.,  Bari 

E., Islam M. S., 2024 Stock assessment of the mud crab (Scylla olivacea) collected 

from the terrestrial edge of the Sundarbans mangrove forest, Bangladesh. Heliyon 

10(20):e39469. 

Johannesen A. B., 2007 Protected areas, wildlife conservation, and local welfare. 

Ecological Economics 62(1):126-135. 

Karakulak F. S., Erk H., 2008 Gill net and trammel net selectivity in the northern Aegean 

Sea, Turkey. Scientia Marina 72(3):527-540. 

Kennedy E. V., Vercelloni J., Neal B. P., Ambariyanto, Bryant D. E. P., Ganase A., Gartrell 

P., Brown K., Kim C. J. S., Hudatwi M., Hadi A., Prabowo A., Prihatinningsih P., 

Haryanta S., Markey K., Green S., Dalton P., Lopez-Marcano S., Rodriguez-Ramirez 

A., Gonzalez-Rivero M., Hoegh-Guldberg O., 2020 Coral reef community changes in 

Karimunjawa National Park, Indonesia: assessing the efficacy of management in the 

face of local and global stressors. Journal of Marine Science and Engineering 8(10): 

760. 

King M., 1995 Fishery biology, assessment and management. Fishing New Books, United 

Kingdom, 341 pp. 

KKP, 2024 [Maritime Affairs and Fisheries in Figures for 2024]. Kementerian Kelautan dan 

Perikanan (KKP). 504 pp. [bilingual in Indonesia and English] 

Lestari P., Tirtadanu, Kembaren D. D., Wedjatmiko, 2018 [Population parameters of 

greasyback shrimp (Metapenaeus ensis de Haan, 1984) in the Bangka Strait, South 

Sumatra]. BAWAL Widya Riset Perikanan Tangkap 10(2):135-143. [in Indonesian] 

Makwinja R., Mengistou S., Kaunda E., Alamirew T., 2021 Lake Malombe fish stock 

fluctuation: ecosystem and fisherfolks. Egyptian Journal of Aquatic Research 47(3): 

321-327. 

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

and mean environmental temperature in 175 fish stocks. Journal du Conseil 

International pour l’Exploration de la Mer 39(2):175-192. 

Pham C. V., Wang H. C., Chen S. H., Lee J. M., 2023 The threshold effect of overfishing 

on global fishery outputs: international evidence from a sustainable fishery 

perspective. Fishes  8:71. 

Purnamaningtyas S. E., Tjahjo D. W. H., 2018 Distribution and habitat characteristics of 

shrimp juvenile in Segara Anakan Lagoon. Omni-Akuatika 14(1):87-95. 

Sakib M. H.,  Ahmmed S., Ranju M. R. M., Rahman M. M., Rahman M. M., Islam M. L., Ali 

M. Z, 2024 Population dynamics of spotted scat, Scatophagus argus (Linnaeus, 

1766) from the Sundarbans of Bangladesh. Heliyon 10:e34252. 

Samad M. A., Rahman M. A., Yeasmin S. M., Rahman M. H., Hossain M. Y., 2023 

Assessment of stock status, metal contents with human health risk of Gudusia 

chapra from Oxbow Lake, Bangladesh. Heliyon 9(4):e14944. 

Silvestre G. T., Garces L. R., 2004 Population parameters and exploitation rate of 

demersal fishes in Brunei Darussalam (1989-1990). Fisheries Research 69(1):73-

90. 

Soeprobowati T. R., Sularto R. B., Hadiyanto, Puryono S., Rahim A., Jumari, Gell P., 2024 

The carbon stock potential of the restored mangrove ecosystem of Pasarbanggi, 

Rembang, Central Java. Marine Environmental Research 193:106257. 

Sparre P., Venema S. C., 1998 Introduction to tropical fish stock assessment. Part I: 

Manual. FAO Fisheries Technical Paper No. 306, FAO, Rome, 407 pp. 

Sumaila U. R., Marsden A. D., Watson R., Pauly D., 2007 A global ex-vessel fish price 

database: construction and applications. Journal of Bioeconomics 9:39-51. 

https://infofish.org/v4/media/attachments/2024/07/19/itn-7-2024-final.pdf


 

AACL Bioflux, 2025, Volume 18, Issue 3. 

http://www.bioflux.com.ro/aacl 1428 

Suman A., Prihatiningsih, Lestari P., Pane A. R. P., 2019 Population parameters of 

endeavour shrimp (Metapenaeus ensis de Haan) in Binuangueun and Adjacent 

waters, West Java. Indonesian Fisheries Research Journal 25(1):19-26.  

Suradi W. S., Solichin A., Taufani W. T., Djuwito, Sabdono A., 2017 Population dynamics 

of exploited species west shrimps Parapenaeopsis coromandelica H.Milne. Edwards 

1837 from the Teluk Penyu coastal waters, Indonesian ocean. Egyptian Journal of 

Aquatic Research 43:307-312. 

Tjahjo D. W. H., Mujiyanto, Purnamaningtyas S. E., 2023 Distribution and abundance of 

shrimp larvae in the East Beach of Aceh, East Aceh Regency, Indonesia. IOP 

Conference Series: Earth and Environmental Science 1207:012022. 

Wijayanto D., Kurohman F., Nugroho R. A., 2022 A study on the socio-economic 

characteristics of seaweed farmers on Kemojan Island to support the conservation 

in Karimunjawa Marine Protected Area. AACL Bioflux 15(5):2638-2650. 

Wittayakorn-Puripunpinyoo A., 2017 Global overfishing: a last call for our world natural 

resource. International Journal of Environmental and Rural Development 8-1:14-19. 

Zhang J., Pei Z., He P., Shi J., 2021 Effect of escape vents on retention and size 

selectivity of crab pots for swimming crab Portunus trituberculatus in the East China 

Sea. Aquaculture and Fisheries 6(4):340-347. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
Received: 14 March 2025. Accepted: 23 April 2025. Published online: 21 June 2025. 
Authors: 
Dian Wijayanto, Faculty of Fisheries and Marine Science, Universitas Diponegoro, Tembalang, Prof. Jacub Rais 
street, Semarang, Central Java, Indonesia, e-mail: dianwijayanto@gmail.com; 
dianwijayanto@lecturer.undip.ac.id 
Faik Kurohman, Faculty of Fisheries and Marine Science, Universitas Diponegoro, Tembalang, Prof. Jacub Rais 
street, Semarang, Central Java, Indonesia, e-mail: faikkurohman@gmail.com; 
faikkurohman@lecturer.undip.ac.id 
Hendrik Anggi Setyawan, Faculty of Fisheries and Marine Science, Universitas Diponegoro, Tembalang, Prof. 
Jacub Rais street, Semarang, Central Java, Indonesia, e-mail: hendrikanggisetyawan@live.undip.ac.id 
Bogi Budi Jayanto, Faculty of Fisheries and Marine Science, Universitas Diponegoro, Tembalang, Prof. Jacub 
Rais street, Semarang, Central Java, Indonesia, e-mail: bogipsp002@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: 
Wijayanto D., Kurohman F., Setyawan H. A., Jayanto B. B., 2025 Research of the exploitation level of 
greasyback shrimp (Metapenaeus ensis) in Kebumen waters. AACL Bioflux 18(3):1421-1428. 

mailto:hendrikanggisetyawan@live.undip.ac.id

