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ABSTRACT 

 One of the key commodities in the capture fisheries sector is the Jinga Shrimp 

(Metapenaeus monoceros), which is widely distributed in tropical waters, including the coastal 

area of Tanjung Jabung Barat, Jambi Province. This study aims to estimate the Maximum 

Sustainable Yield (MSY) and the fishing potential of Jinga Shrimp in the waters of Tanjung 

Jabung Barat. The data used are secondary data on annual catch and fishing effort from 2017 

to 2023, obtained from the local Fisheries Office. The analysis was conducted using the 

Schaefer model approach, which includes calculations of Catch per Unit Effort (CPUE), MSY, 

optimum effort (EMSY), Allowable Catch, utilization rate, and exploitation rate. The results 

showed an MSY value of 2,189.60 tons/year and an EMSY of 68.19 trips/year. As the safe 

harvest limit, the allowable catch was set at 1,751.68 tons/year (80% of MSY). The average 

utilization rate was 88%, indicating that the resource has not yet experienced overfishing. 

However, the exploitation rate has exceeded the optimum limit (124%) and is considered 

overfishing. The negative relationship between CPUE and effort (R² = 96.72%) indicates a 

decline in stock due to high fishing intensity. Therefore, adaptive and stock-based management 

policies are necessary to ensure this region's sustainable conservation of Jinga Shrimp 

populations. 

Keywords: Metapenaeus monoceros, MSY, Overfishing, Tanjung Jabung Barat.

1. INTRODUCTION 

The coastal waters of Indonesia hold a 

vast and diverse potential of biological 

resources, including various species of 

shrimp that have high economic value1. One 

of the crucial commodities in the capture 

fisheries sector is the jinga shrimp 

(Metapenaeus monoceros), which is widely 

distributed in tropical waters, including the 

coastal areas of Tanjung Jabung Barat, 

Jambi Province. Local fishers widely harvest 

this shrimp due to its relatively high market 

value both domestically and internationally, 

and it serves as a primary source of 

livelihood for coastal communities2. 

However, the increasing intensity of 

fishing activities over the past decades, 

which sustainable management practices 

have not accompanied, has raised concerns 

about the sustainability of shrimp stocks in 

these waters. Overfishing has become a real 

threat, potentially leading to population 

decline, ecosystem imbalance, and long-

term reduction in fishery productivity3. 

Therefore, a scientific approach is urgently 

needed to assess the stock condition and to 

determine sustainable catch limits. 
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One commonly used method to 

determine sustainable catch limits is the 

estimation of Maximum Sustainable Yield 

(MSY), which refers to the maximum 

amount of catch that can be taken from a fish 

stock without compromising its ability to 

replenish naturally4. Given the artisanal 

nature of shrimp fishing and limited 

monitoring capacity in the region, MSY 

provides a practical foundation for 

community-based and adaptive fisheries 

management. MSY estimation serves as an 

important basis for fisheries management 

policy-making, aiming to balance utilization 

and conservation of resources5. 

This study aims to estimate the MSY 

value and the catch potential of 

Metapenaeus monoceros in the waters of 

Tanjung Jabung Barat. By identifying the 

maximum sustainable catch capacity, 

shrimp fisheries management in this region 

can be directed toward optimal and 

sustainable utilization6.  Furthermore, the 

findings of this research are expected to 

contribute to regional fisheries policy 

planning and support adaptive, science-

based stock management programs. 

Considering its strategic geographic location 

and aquatic potential, Tanjung Jabung Barat 

is vital for developing capture fisheries. 

However, the availability of data on stock 

assessment studies and MSY estimation in 

Jambi waters remains very limited, making 

this research essential in providing scientific 

information that can serve as a basis for 

sustainable fisheries management. 

Therefore, estimating the MSY of brown 

shrimp is crucial to ensuring resource 

sustainability and improving the long-term 

welfare of fishing communities. 

 

2. RESEARCH METHOD 

Time and Place 

The study was conducted in the waters 

of Tanjung Jabung Barat Regency from 

October to December 2024. 

 

Method 

Data collection in this study began by 

formulating the research problem to obtain 

information related to shrimp catch volumes 

and the number of fishing trips. The data 

were collected using a direct field survey 

method. The primary data source was 

secondary data obtained from official 

government institutions, such as the 

Department of Fisheries. The secondary data 

utilized included records of the annual catch 

of jinga shrimp and the frequency of fishing 

trips from 2017 to 2023 in the Tanjung 

Jabung Barat Regency. These data served as 

the basis for estimating catch potential and 

conducting stock assessment analyses. 

 

Procedures 

Catch per Unit Effort 

The Catch per Unit Effort (CPUE) 

value is commonly used to monitor fish 

stock dynamics and indicates the efficiency 

of fishing activities. Despite requiring less 

data than other estimation methods, it is 

considered a potentially effective tool7. 

𝐶𝑃𝑈𝐸𝑡 =
𝐶𝑎𝑡𝑐ℎ𝑡
𝐸𝑓𝑓𝑜𝑟𝑡𝑡

 

Description: 

CPUEₜ =  Catch per unit effort in year t 

(kg/trip) 

Catchₜ  =  Total catch in year t (kg) 

Effortₜ  =  Fishing effort in year t (trip) 

 

Maximum Sustainable Yield (MSY)  

The stock estimation of Jinga Shrimp 

can be conducted through a Maximum 

Sustainable Yield (MSY) analysis by 

applying one of the common approaches, the 

Schaefer model. The calculation of 

sustainable potential (CMSY) and optimal 

fishing effort (EMSY) was performed using 

a linear regression equation based on the 

formula proposed by Marinding et al.8. 

Y= a + bx 

Description: 

a  =  intercept 

b  =  slope (gradient) 

x  =  fishing effort for Jinga Shrimp in 

period i (independent variable) 

y  =  Catch per unit effort (CPUE) of 

jinga shrimp in period i (dependent 

variable) 
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Total Allowable Catch 

The estimation of Total Allowable 

Catch, or allowable catch, is a calculation of 

the harvest amount that considers the 

sustainability of fish stock populations to 

ensure their continued utilization in the 

future. The JTB value is calculated using the 

following formula: 

JTB = MSY x 80% 

Explanation: 

JTB  =  Total Allowable Catch 

MSY  =  Maximum Sustainable Yield 

 

The values of a and b can be 

mathematically estimated using a simple 

linear regression approach. The calculation 

formula is as follows: 

Y= a + bx 

Explanation: 

a  =  intersep  

b  =  slope  

x  =  Fishing effort (independent 

variable) 

y  =  Catch per unit effort (CPUE) 

(dependent variable) 

 

Badiuzzaman et al.9 stated that when 

the Allowable Biological Catch exceeds the 

Maximum Sustainable Yield (MSY), it 

indicates the occurrence of overfishing. 

Conversely, if the ABC remains below the 

MSY, it suggests that the utilization of 

fishery resources in the area can still be 

increased. However, such an increase must 

stay within the established MSY's limits to 

ensure the sustainability of fishery stock 

resources. 

 

Utilization Rate and Exploitation Level 

Fishery resources that are currently 

being exploited must be managed promptly 

under a sustainable-utilization approach. 

Without proper management, these 

resources risk becoming overexploited, and 

their populations may decline sharply due to 

uncontrolled harvesting and ineffective 

governance. Estimating the utilization rate 

of fishery resources is essential for 

determining how extensively these resources 

have been used. 

𝑇𝑃𝑐 = 
𝐶𝑖

MSY
 × 100% 

Explanation: 

TPc =  Percentage of jinga shrimp 

utilization rate in period i 

Ci  =  Catch of jinga shrimp in period 

i 

MSY =  Sustainable potential of jinga 

shrimp / Maximum 

Sustainable Yield (MSY). 

 

3. RESULT AND DISCUSSION 

Catch of Jinga Shrimp (Metapenaeus 

monoceros) 

The catch data of jinga shrimp in the 

waters of Tanjung Jabung Barat over seven 

years (2017–2023) are presented in Table 1. 

The catch volume during this period showed 

fluctuations, with increases and decreases 

occurring from year to year.

 

Table 1. Catch of jinga shrimp in 2017–2023 

Fishing Gear 
Catch (Tons/Year) 

2017 2018 2019 2020 2021 2022 2023 

Gillnet 1.875,2 1.852,7 1.496,7 2.013,4 2.019,4 2.059,79 2.101,02 

Source: Data from the Fisheries Department of Tanjung Jabung Barat 

 

Based on the data, the catch of jinga 

shrimp increased by 12% from 2017 to 2023. 

The highest recorded catch occurred in 2023, 

amounting to 2,101.02 tons, while the lowest 

was in 2019, with only 1,496.7 tons. The 

annual catch fluctuated throughout the years, 

showing both increases and decreases. These 

fluctuations may be attributed to various 

factors, both natural and anthropogenic. 

Natural factors include weather, seasons, 

oceanographic, and climate change. 

Anthropogenic factors refer to overfishing, 

increased fishing effort, and changes in 

fishing grounds. For example, changes in 

water temperature or climate disturbances 
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may affect shrimp's life cycle and migration 

patterns, influencing catch volumes.  

On the other hand, human activities 

also play a significant role in determining 

catch volumes. Excessive exploitation 

beyond the resource's capacity (overfishing), 

an increase in the number of fishing fleets 

and effort, and changes in the location and 

intensity of fishing activities are 

anthropogenic factors that can exert 

considerable pressure on shrimp stocks. 

Bousquet et al.10 noted that if exploitation is 

uncontrolled and exceeds the Maximum 

Sustainable Yield (MSY), fishery stocks risk 

significant decline. 

 

Fishing Effort for Jinga Shrimp 

(Metapenaeus monoceros) 

The fishing gear used to catch jinga 

shrimp is the trawl net, as defined in 

Ministerial Regulation of Marine Affairs and 

Fisheries No. 36 of 2023, which was 

previously referred to as mini trawl or 

gillnet. The fishing effort recorded annually 

has shown both increases and decreases over 

time. The fishing effort using gillnet gear is 

presented in Table 2.

 

Table 2. Fishing effort (number of fishing gears) in 2017–2023 

Fishing Gear 
Fishing Effort (Trips/Year) 

2017 2018 2019 2020 2021 2022 2023 

Gillnet 43 97 96 88 90 90 90 
Source: Data from the Fisheries Department of Tanjung Jabung Barat 

  

The statistical data in Table 2 show 

that the fishing effort for jinga shrimp 

fluctuated during 2017–2023. The number 

of fishing trips experienced a significant 

increase from 43 trips in 2017 to 97 in 2018. 

Although there was a slight decrease in the 

following years, the effort remained 

relatively high and stable, ranging from 88 

to 90 trips per year between 2020 and 2023. 

This surge reflects the increasing 

exploitation pressure on the Jinga Shrimp 

stock. 

The catch percentage approaching 

100% per trip indicates that the stock 

availability remains relatively healthy, at 

least in the short term. However, if this 

intensified fishing effort is not accompanied 

by proper management, it may lead to 

overexploitation. According to 

Badiuzzaman et al.9, if fishing effort 

continues to rise without maintaining a 

balance between catch volume and the 

stock’s regenerative capacity, the fishery 

stock could face a significant population 

decline. 

This concern is echoed by Zhou et 

al.11, who stated that uncontrolled increases 

in fishing effort are among the primary 

drivers of global stock depletion, especially 

for high-value species such as shrimp. 

Furthermore, the FAO5 emphasizes that in 

practical fisheries management, high fishing 

pressure must be accompanied by 

continuous monitoring and evaluating of 

stock conditions to prevent overexploitation. 

 

Catch Per Unit Effort (CPUE) 

In estimating the population of a 

species, direct observation in its natural 

habitat is often not feasible. One alternative 

method is to use CPUE (Catch per Unit 

Effort) data as a proxy for population 

abundance. Changes in either an increase or 

decrease in fishery production can be 

assessed through CPUE calculations. The 

CPUE value is determined by comparing the 

annual catch with the yearly fishing effort. 

The CPUE values for jinga shrimp are in 

Table 3. 

In Table 3, the highest CPUE value 

was recorded in 2017, while the lowest 

occurred in 2019. According to Wulandari et 

al.12, CPUE values tend to fluctuate from 

year to year, and the fewer fishing units 

used, the higher the CPUE value tends to be 

indicating a greater catch per unit of effort. 

This is consistent with the findings of 

Nabunome13, who stated that when CPUE 
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and effort are analyzed together, an increase 

in fishing effort generally leads to a decrease 

in CPUE, resulting in a lower overall 

production. In this context, CPUE is 

inversely related to fishing effort. 

 

Table 3. Catch per Unit Effort (CPUE) of jinga shrimp from 2017 to 2023 

Year Catch (Ton) Effort (Trip) CPUE (Ton/Trip) 

2017 1875.2 43 43.61 

2018 1852.7 97 19.1 

2019 1496.7 96 15.59 

2020 2013.4 88 22.88 

2021 2019.4 90 22.44 

2022 2059.79 90 22.89 

2023 2101.02 90 23.34 

Amount 13418.21 594 169.85 

Average 1916.89 84.86 24.26 

 
Figure 1. CPUE trend for jinga shrimp 

 

Based on Figure 1 showing the 

relationship between fishing effort and 

CPUE of jinga shrimp from 2017 to 2023, a 

linear regression equation was obtained: y = 

-0.4708x + 64.211, with an R² value of 

0.9672. This equation indicates a negative 

relationship between catch per unit effort 

and fishing effort, meaning that for every 1-

unit decrease in fishing effort, the CPUE is 

expected to increase by 0.4708 tons per 

effort. Conversely, if fishing effort increases 

by one unit, CPUE is predicted to decrease 

by 0.4708 tons per effort. The negative sign 

(-) in the relationship between effort and 

CPUE indicates an inverse relationship, 

where any increase in fishing effort leads to 

a decline in CPUE. The R² value of 0.9672 

(96.72%) suggests that changes in fishing 

effort explain 96.72% of the variation in 

CPUE, while the remaining 3.28% is 

attributed to other variables not included in 

the model. The decline in catch can be 

influenced by fishing effort, natural factors, 

and biological factors, implying that 

fluctuations in CPUE are caused by a 

combination of these variables14. 

The relationship between CPUE and 

effort shown in the graph indicates a 

downward trend in CPUE, suggesting that 

the exploitation level of Jinga Shrimp could 

lead to overfishing if left unmanaged. 

According to Elis & Nurul15, an upward 

trend in CPUE implies that the fishery is still 

in a developing exploitation phase. In 

contrast, a flat CPUE trend indicates that the 

resource has reached a saturation point, and 

a declining CPUE trend signifies that the 

fishery is approaching or already 

experiencing overfishing or even an 

overfished state16. 

y = -0.4708x + 64.211
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Maximum Sustainable Yield (MSY) 

The Schaefer model is one of the 

estimation methods that offers the advantage 

of simplicity and requires relatively little 

data, yet it can provide essential information 

for resource management.  Based on the 

Schaefer model formula graph shown below, 

which was processed using Microsoft Excel, 

the Maximum Sustainable Yield (CMSY) 

was obtained at 2,189.59 tons/year, and the 

optimum fishing effort (EMSY) was 68.19 

trips/year. These values represent the 

maximum production level of jinga shrimp 

that can be harvested without jeopardizing 

the sustainability of the resource.

 
Figure 2. Maximum Sustainable Yield (MSY) Curve of Jinga Shrimp 

 

Figure 2 shows that during 2017–

2019, the catch of jinga shrimp in Tanjung 

Jabung Barat waters remained below the 

MSY value, indicating that overfishing had 

not yet occurred. However, during 2020–

2023, the catches approached the MSY 

threshold. This suggests the need to reduce 

fishing efforts to ensure that catch 

productivity does not exceed the limit or lead 

to overfishing. In this period, fishing effort 

had already surpassed the maximum 

threshold, but the catches had not yet fully 

experienced overfishing, although they were 

close to such a condition. Therefore, 

controlling fishing intensity is essential to 

maintain the sustainability of Jinga Shrimp 

resources in Tanjung Jabung Barat waters 

and prevent resource depletion. 

According to Anas17, overfishing on 

fishing grounds is characterized by a decline 

in catch volume, a reduction in the size of 

shrimp caught, and an increase in the 

distance to fishing grounds, raising fishing 

costs. During 2018–2023, although Jinga 

Shrimp catches remained below the MSY 

(sustainable potential), fishing effort 

exceeded the optimum effort value. This 

occurred due to the high intensity of fishing 

operations during the period. Therefore, 

managing fishing operation intensity is 

crucial to ensure the sustainability of Jinga 

Shrimp resources, as excessive fishing 

operations can lead to overfishing and 

damage marine ecosystems. 

The results of this study align with 

findings from other regions. For example, a 

survey conducted in Indian waters by 

Mohanty et al.18 demonstrated that 

Metapenaeus monoceros stocks declined 

significantly when fishing exceeded the 

optimum effort, even though catches 

remained below the MSY. Meanwhile, 

research in Bangladesh by Rahman et al.19 

reported that increasing penaeid shrimp 

fishing intensity without adequate regulation 

reduced individual size and resulted in 

overfishing within five years. This 

comparison highlights that the condition 

observed in Tanjung Jabung Barat waters 

follows a similar pattern to other regions, 

reinforcing that controlling fishing effort is 

crucial to prevent permanent overfishing. 

 

Allowable Catch (JTB) 

In utilizing fishery resource potential, 

only about 80% of the Maximum 
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Sustainable Yield (MSY) is commonly used 

as the basis for sustainable exploitation, as 

the FAO recommends. Based on the 

processed data, the allowable catch (Total 

Allowable Catch, TAC) for jinga shrimp in 

the waters of Tanjung Jabung Barat is 

estimated at 1,751.68 tons per year.

 

Table 4. Total allowable catch of jinga shrimp  

MSY Value (Tons/Year) Formula Allowable Catch (JTB) 

2.189,60 80 % x MSY 1.751,68 

 

Fishing effort is considered to have 

entered an overfishing condition when the 

allowable catch (JTBH) exceeds the 

Maximum Sustainable Yield (MSY). 

Conversely, fishing effort may still be 

increased to achieve higher catches if the 

JTB remains below the MSY value. 

However, such efforts must not exceed the 

maximum threshold to avoid compromising 

the sustainability of the resource population. 

In the context of exploitation, the allowable 

catch not only serves to regulate harvest 

levels but also indirectly helps control the 

rate of resource exploitation in fisheries. 

Based on the available data, jinga 

shrimp resources are currently under high 

fishing pressure, increasing production 

levels. Nevertheless, if this condition 

continues unchecked, it may lead to stock 

depletion or even local extinction of the 

species in the waters of Tanjung Jabung 

Barat. Therefore, it is necessary to establish 

a catch quota to safeguard the sustainability 

and continuity of the Jinga Shrimp stock in 

the region. 

 

Level of Utilization and Effort 

The utilization rate of jinga shrimp 

resources is determined after estimating the 

CMSY value. The calculation is performed 

by expressing the catch at a given time as a 

percentage of the CMSY. The processed 

utilization rates can be seen in Table 5.

 

Table 5. Utilization rate of jinga shrimp in Tanjung Jabung Barat Waters (2017–2023) 

Year Catch (Ton) CMSY Utilization Rate Description 

2017 1875.2 

2189.599487  

86% Not Yet Overfished 

2018 1852.7 85% Not Yet Overfished 

2019 1496.7 68% Not Yet Overfished 

2020 2013.4 92% Approaching Overfishing 

2021 2019.4 92% Approaching Overfishing 

2022 2059.79 94% Approaching Overfishing 

2023 2101.02 96% Approaching Overfishing 

Amount 13418.21 613%  

Average 1916.887143 88% Not Overfished 

 

The processed data in Table 5 show 

that the average utilization rate of jinga 

shrimp resources over the past seven years is 

88%. This indicates that the utilization level 

in the waters of Tanjung Jabung Barat has 

reached an optimum level and has not yet 

entered an overfishing condition. However, 

exploitation levels that exceed the maximum 

threshold may threaten the sustainability of 

Jinga Shrimp stocks and could result in a 

decline in their population. 

This aligns with the statement by 

Simbolon et al.20, which emphasized that a 

utilization rate exceeding the Maximum 

Sustainable Yield (MSY) endangers fishery 

resources. It disrupts stock availability and 

the continuity of their life cycles, ultimately 

leading to a decline in resource abundance.
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Table 6. Fishing effort level for jinga shrimp in Tanjung Jabung Barat Waters (2017–2023) 

Year Effort (Trip) Eopt Utilization Rate Description 

2017 43 

68.19980174  

63% Not Overfished 

2018 97 142% Overfished 

2019 96 141% Overfished 

2020 88 129% Overfished 

2021 90 132% Overfished 

2022 90 132% Overfished 

2023 90 132%  

Amount 594 871%  

Average 84.85714286 124% Overfished 

 

The calculation of the fishing effort 

utilization percentage for brown shrimp in 

Tanjung Jabung Barat over the past seven 

years showed an average of 124%. This 

indicates that the fishing effort level has 

entered an overfishing condition. Therefore, 

any further increase in fishing effort would 

pose a serious threat to the sustainability of 

the brown shrimp resource. 

This situation also demonstrates that 

increased fishing gear does not necessarily 

produce more. Although fishing effort has 

increased, catch levels have declined, most 

likely because the fishing effort has 

exceeded the maximum limit necessary for 

stock recovery. This rise in fishing effort can 

be attributed to several factors, such as 

policy changes that encourage fishery 

intensification, advancements in fishing gear 

technology that enhance exploitation 

capacity, and the high market demand for 

shrimp products5. 

According to Simbolon et al.20, when 

exploitation levels exceed the Maximum 

Sustainable Yield (MSY), the sustainability 

of fish stocks is threatened, and their 

populations face the risk of decline. 

Therefore, the findings of this study are 

crucial for guiding local fishery management 

strategies, such as implementing catch 

quotas, limiting the number of fishing gears, 

and enforcing science-based monitoring, to 

prevent overexploitation and ensure the 

long-term sustainability of the brown shrimp 

stock. 

 

4. CONCLUSION 

The results of this study indicate that 

the average utilization rate of jinga shrimp in 

the waters of Tanjung Jabung Barat during 

the period 2017–2023 was 88%, which falls 

within the category of not yet overfished. 

However, the average fishing effort reached 

124%, indicating that fishing pressure has 

exceeded the optimum limit and poses a risk 

of overfishing. The estimated Maximum 

Sustainable Yield (MSY) for jinga shrimp is 

2,189.59 tons per year, with a Total 

Allowable Catch (TAC) of 1,751.68 tons per 

year. Continuous increases in fishing effort 

without data-driven and sustainable 

management could significantly reduce the 

stock. Therefore, controlling fishing effort 

and establishing quotas based on MSY are 

necessary to maintain the sustainability of 

Jinga Shrimp stocks and support the 

economic sustainability of coastal 

communities dependent on this resource.
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