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Abstract

Purse seine is the most widely used fishing gear by fishermen in Bangka Belitung. The fish caught in Bangka Belitung
are of several types and sizes, namely Yellowstripe scad (Selaroides leptolepis), Yellowtail scad (Atule mate), Fringescale
sardinella (Sardinella fimbriata) and others. This is because most ships still use mesh sizes that do not meet the
requirements. Therefore, selective fishing gear should be selected to obtain the target of catching fish types and sizes
that are suitable for catching and to minimize unwanted bycatch. This study is expected to provide information related
to the positive impact of purse seine selectivity as a solution to reduce excessive fishing and support sustainable
fisheries. The purpose of this study was to determine: Effective purse seine operating techniques, the composition of
fish caught in purse seines, analyzing the level of purse seine selectivity based on the composition of the catch, and
technical analysis of fishing gear selectivity. This study uses descriptive analysis with a survey method. Primary data
were obtained from surveys, interviews, and documentation. Secondary data were obtained from ship documents and
purse seine vessel production data in Bangka Belitung. Based on the results of the study, it was concluded that the
composition of the fish caught consisted of Selaroides Ileptolepis, Atule mate, and Sardinella fimbriata. Selaroides
leptolepis is the main and most dominant fish caught, which is 50%. Bycatch fish are 50%. The percentage of fish caught
from the target species is 86%. The level of selectivity of the purse seine is relatively moderate. This is influenced by
several factors such as the mesh size and the composition of the fish caught, which contain several types and sizes. To
increase the level of selectivity of the purse seine, it is hoped that the mesh size will be enlarged, and better regulations
will be implemented so that it can support sustainable fisheries.
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1. Introduction

The potential of marine fisheries resources in Indonesia consists of pelagic fish and demersal fish [1] which is exploited
by fishermen with various types of active fishing gear such as purse seine, trammelnet and gillnet [2]. The Bangka
Belitung Islands Province has a water area of 65,301 km? (80%) and a coastline of 1,200 km. With these conditions, this
province certainly has quite a diverse and large fisheries potential [3]. Geographically, the Bangka Belitung Islands
Province is one of the provinces that have an interest in managing capture fisheries in FMA-RI 711 [4]. Utilization of
fisheries potential is expected to accelerate development, especially a sustainable fisheries economy, but must pay
attention to the sustainability of fish resources and the environment [5]. Purse seine is a fishing gear made from webbing
sheets, which are generally rectangular [6]. This type of fishing gear that is widely used by fishermen in Bangka Belitung.
However, currently, cantrang is a fishing gear that is prohibited from being used according to the Regulation of the
Minister of Maritime Affairs and Fisheries (MMAF) No. 71 of 2016, so that purse seine is the dominant type of fishing
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gear that lands the catch [7]. Purse seine is a fishing gear in the form of a net, in the form of a rectangular bag consisting
of wings, a body equipped with a float, weight, upper ris rope, lower ris rope with or without a tightening rope (shrink),
and one-part functions as a bag that is operated by encircling a school of pelagic fish [8]. The purse seine catch landed
in Bangka Belitung is a type of small pelagic fish, such as: Rastrelliger Sp., Carangidae Sp., Decapterus Sp., and Sardinella
Sp. This type of fish resource has great potential in Indonesia, including Selaroides leptolepis, Atule mate, and Sardinella
fimbriata which play an important role in global fisheries [9].

The selectivity of fishing gear can be interpreted as the ability of fishing gear to obtain certain fishing targets according
to fish type, size or gender (or a combination of the three) during the fishing process and allows all unwanted bycatch
to be passed without injury [10]. Purse seine is a rectangular fishing gear equipment with a ring as a tool for the path of
the rope and the rope functions to tighten the net so that it forms a bag. The target of the catch is pelagic fish that live in
groups on the surface of the water. The purse seine is operated by circling the school of fish [11].

The objectives to be achieved in this study are to analyze the level of selectivity of purse seine, analyze the composition
of fish caught by purse seine, and analyze the distribution of length of fish caught. It is expected that this study can help
reduce bycatch and can also formulate more effective and sustainable fisheries management policies and increase public
awareness of the importance of sustainable fisheries.

2. Material and methods

The research location was carried out on February 15t - May 16t, 2024, on a vessel with small pelagic Purse seine
fishing gear based at Nusantara Fishing Port (PPN) Sungailiat, Bangka Belitung Province, FMA-RI 711. As can be seen in
Figure 1 below. The tools and materials needed include Meter, Camera, Digital Scale, Vernier Caliper, Laptop, Microsoft
Excel, and Stationery.
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Figure 1 Research Location

2.1. Data Collection Method

The methods used in data collection are observation, interviews, documentation, and literature studies. There are two
types of data taken in this study, namely primary data and secondary data [12]. Primary data is data obtained directly
in the field. Primary data can be in the form of notes from observations in the field related to conditions, situations,
events or other data. Primary data obtained during the research is in the form of data from interviews, observations,
active participation, and documentation. Secondary data is data obtained indirectly in the field or in other words
obtained from several related sources [13]. Observations are made during the fishing process starting from the

194



International Journal of Science and Research Archive, 2025, 16(01), 193-203

preparation of the operation to the unloading process at the Port. Each stage of the operation is stated in the activity
journal.

Primary data is data obtained or collected by researchers directly from the data source. Primary data is also known as
original data or new data that has new characteristics. To obtain primary data, researchers must collect it directly [14].

e Recording and calculating several samples of the target species (measurement of fork length and fish diameter)
as one of the assessments of the level of selectivity.

e Measuring the opening of the net mesh.

e Interviews, aiming to obtain information by asking questions to the captain, crew, harbormaster and other
parties related to the writing of this scientific work.

e Documentation, conducted to obtain data and evidence of information in the form of images and videos.

Secondary data is data obtained from external parties in the form of external data on matters related to the research
material and is already available from the relevant parties. The secondary data used as a reference are

e  Ship and crew documents
e Annual port report data and annual port statistics report.

2.2. Data Processing Method

The data obtained, both primary and secondary data, are then processed by grouping the types and sizes of fish caught
as material for further data analysis related to the selectivity of fishing gear. Data is processed using Microsoft Excel
related to the composition of the target species.

2.3. Data Analysis Method

Data analysis is an analysis that the author conducted on the data obtained during the study. Data analysis can provide
information whose characteristics can be understood and are useful for drawing relevant conclusions. This analysis
process includes data grouping activities based on their characteristics, data cleaning, data transformation, data
modeling and finding important information from the data.

The analysis used in this study is descriptive analysis, namely analyzing data by explaining the information collected.
The descriptive analysis process in purse seine operations is to conduct direct observation of all technical activities on
the ship. Starting with preparation, operation, handling of catches, and unloading catches [15]. The analysis used in this
study is selectivity analysis based on the composition of the catch, analysis of the relationship between the length of the
target species and technical analysis of purse seine selectivity.

2.3.1. Composition Analysis

In this study, the author used small pelagic fish as the target species variable for measuring the length of the fork to
determine the level of selectivity of the purse seine. The composition of the catch types was calculated based on the
composition of each hauling time of the fish unit (Kg) using the following calculation [16]

P=&x100%
N

Description

P = Percentage of one type of fish caught
N1 = number of fish caught 1 (Kg)
N = Total number of catches (Kg)

2.3.2. Selectivity Analysis

The selectivity of fishing gear can be interpreted as the ability of fishing gear to obtain certain fishing targets according
to the type of fish and size during the fishing process and allows all unwanted bycatch to be passed without injury [17].
Environmentally friendly fishing gear is fishing gear that does not damage the fish habitat (aquatic ecosystem) during
the process or after fishing activities are carried out. Several ways to measure the selectivity of fishing gear involve
direct observation in the field and using catch data. Some common methods used to measure the level of selectivity of
fishing gear include the following:
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2.3.3. Mesh size

One of the most common ways to measure the selectivity of fishing gear is to pay attention to the size of the mesh on
the fishing gear, such as trawls or purse seines. Larger or smaller mesh sizes can affect which fish can enter the net, and
the extent to which bycatch can escape. A fishing gear is said to be selective if target species = 60% with the formula
[18]

S—NT 100%
_NCX 0

Description

S = Selectivity of fishing gear
NT = Number of target species
NC = Number of fish that can be caught

Analysis of the number of catches is the focus in purse seine selectivity studies because this composition provides very
relevant information about the effectiveness of fishing gear in catching target species and the potential impact on
bycatch species or unwanted species.

2.3.4. Catch Diversity Index Formula

The Food Agriculture Organization (FAO) has established a series of criteria for environmentally friendly fishing

technology Weighting Fishing Gear Criteria. The selectivity score of fishing gear is as follows

e Gear catching more than three species with very different sizes score 1
e Gear catching three species with very different sizes score 2
e Gear catching less than three species with approximately the same size score 3

2.3.5. Length of fish caught.

Measuring the length of fish caught can provide an indication of the extent to which the fishing gear targets adult fish
that have reached reproductive size. If most of the fish caught are young, then the fishing gear may not be selective. The
number of samples taken in this study was 500. The sampling method in this study was purposive sampling (random
sampling) with a sample of 250 per trip for 2 trips [19].

2.3.6. Analysis of catch data.

Statistical analysis of catch data can provide an overview of the composition of species caught, the distribution of fish
sizes, and the extent to which fishing gear can select target species.

2.3.7. Analysis using the scoring method

According to [20] states that a score of 1 indicates a low level of selectivity, a score of 2 indicates a moderate level of
selectivity and a score of 3 indicates a high level of selectivity. The way to obtain a score is by adding up all the scores
from each selectivity assessment factor and then finding the average.

3. Results and discussion

3.1. Composition of Catch

The purse seine catch is a small pelagic fish. Small pelagic fish are types of fish that live or are in the surface layer to the
mid layer [21]. Some types of fish caught include Atule mate, Selaroides leptolepis, and Sardinella fimbriata. The types of
catch can be seen in Figure 2 below.
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Atule mate Selaroides leptolepis

Sardinella fimbriata

Figure 2 Types of Fish catches
Details of the composition of the catch are presented in table 1 below.

Table 1 Composition of the Catch

Species Trip (kg) Amount (kg)
1 2

Yellowtail scad (Atule mate) 250 50 300

Yellowstripe scad (Selaroides leptolepis) 2,500 | 0 2,500

Fringescale sardinella (Sardinella fimbriata) | 260 1,900 | 2,160
Total 3,010 | 1,950 | 4,960

Based on the diagram above, it can be concluded that the most dominant fish caught during the 2 trips were Selaroides
leptolepis, followed by Sardinella fimbriata and Atule mate. The total number of Selaroides leptolepis caught during the
2 trips was 50% or 2,500 kg of the total catch of 4,960 kg. The number of Sardinella fimbriata caught was 44% or 2,160
kg of the total fish caught of 4,960 kg. The number of Atule mate caught was 6% of the total fish caught.
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250 kg (6%)

260 kg (44%)

2,500 kg (50%)

mAtulemate W Selaroides leptolepis W Sardinella fimbriata

Figure 3 Diagram of Fish Composition

The many variations in the types of fish caught are influenced by seasonal factors and the natural characteristics of fish
around the fish aggregating devices, namely the presence of prey between small fish that become prey for large fish.

3.2. Composition of target species

The target species catches are the fish catches or main targets sought and expected by fishermen in carrying out fishing
operations [22]. The target species is Selaroides leptolepis depending on the fishing season. According to [23], Selaroides
leptolepis is one type of economical, potential fish and is widely used by fishing communities. Selaroides leptolepis is
caught using various fishing gear in Bangka Belitung. The composition of the 1st month's catch is shown in Figure 4.

260kg(9%) 250kg(8%)

2,500 kg
(83%)
B Atule mate W Selaroides leptolepis W Sardinella fimbriata

Figure 4 Composition of Fish Catch in the 15t Month

The number of fish caught in the 1st month was dominated by the target species namely Selaroides leptolepis which was
83% of the total catch. This is because the fishing process was carried out in April, which is the season for the Selaroides
leptolepis itself. Then the second largest number of catches was Sardinela fimbriata, which was 9% of the total fish catch
in the 15t month. The catch in the 2" month is shown in Figure 5.

50kg (3%)

1,900 kg
(97%)

W Atule mate W Sardinella fimbriata

Figure 5 Composition of Fish Catch in the 2nd Month
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Entering the 2nd month or May, Sardinella fimbriata dominates the fish catch by 97% of the total fish catch obtained this
month. It can also be seen that several other types of fish were caught but have a small percentage. From the diagram
above, it can also be seen that Sardinella fimbriata experienced a process of increasing the number of catches from
previously in the 1st month of 260 kg, then increased in the 2" month to 1,900 kg.

The data above also shows that the number of targets specieses, namely Selaroides leptolepis, dominates the total fish
catch. However, besides that, there are also by-catch fish that number more than 1 species which also have a selling
value in the market.

3.3. Analysis of the Composition of Fish Catches

The nature of fishing gear that catches fish with certain sizes and species is called selectivity. The composition of the
resulting catch varies according to the type of fishing gear used. The composition of the catch is related to the selectivity
of fishing gear to catch certain species with a specified size as well [24]. The percentage of the catch of Selaroides
leptolepis which is the main target species, is relatively moderate, namely 50% of the total catch because the fishing
operation during the study was carried out in mid-April to May. Then the percentage of Sardinella fimbriata catch is in
2nd place, namely 44%. This is because the fishing season for Selaroides leptolepis in Bangka Belitung occurs from March
to June [25]. The target specieses are shown in Table 2.

Table 2 Target species

Species Amount (kg)

Target Species | Bycatch

Selaroides leptolepis | 2,500

Atule mate 0 300
Sardinella fimbriata | 0 2,160
Total 2,500 2,460

The percentage of bycatch fish, namely Atule mate, and Sardinella fimbriata, is 50% or 2,460 kg of the total catch of fish.
The total number of target species and bycatch is the same, so the selectivity value of the fishing gear is considered
moderate when viewed from the composition of the fish catch. The comparison of target species and bycatch can be
seen in Figure 6.

Atule mate
and Selaroides
Sardinella leptolepis

fimbriata (50%)
(50%)

Figure 6 Comparison diagram of target species and bycatch

Catch composition analysis is the focus in purse seine selectivity studies because this composition provides very
relevant information about the effectiveness of fishing gear in catching target species and the potential impact on
bycatch species or unwanted species. By analyzing the catch composition, researchers and fisheries managers can
identify the fish species that are the main targets in purse seine operations. This helps to understand the extent to which
the fishing gear is successful in catching the desired fish. The catch composition provides an overview of the level of
selectivity of the purse seine towards certain species. The level of selectivity refers to the ability of fishing gear to select
target species and avoid catching bycatch or those that have not reached adult size.
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Catch composition analysis also helps in assessing the impact of bycatch or bycatch species. If the catch is dominated by
bycatch species or unwanted species, then this indicates a lack of selectivity in purse seine operations. From the diagram
above, the number of target species fish is quite large from the total catch, which is 50%. This shows that the level of
selectivity of the purse seine is at a moderate level. When catching fish species of approximately 3 types and the size of
the target species caught is still in the category of fish that are suitable for catching. In environmentally friendly fishing,
bycatch also affects the selectivity of a fishing gear.

3.4. Analysis Based on the Total Length of the target species

Selectivity based on the total length of the target species fish that are suitable for catching can be seen from the
distribution of the existing class lengths. Selaroides leptolepis generally has a size of 14 - 17.5 cm. The fish measured had
the smallest class length of 12.0 cm and the largest was 16.0 cm. According to research by [26], yellow scad caught in
the South China Sea began to mature gonads at a length of 14 cm. Research by [27] also showed something similar,
namely Selaroides leptolepis caught in the South China Sea began to mature gonads at a length of 14 cm. Fishing
operations carried out during the study were carried out in two trips. The following is table 3 of the overall length and
weight of Selaroides leptolepis.

Table 3 Length weight of Selaroides leptolepis

N Total Length (cm) | Weight (gr) | W=a.Lb Growth Pattern
Min. - Max. Min. - Max. | a b r
500 | 12-16 20-49 1.79 | 0.24 | 0.94 | Negative allometric

The relationship between the length and weight of Selaroides leptolepis shows that the fish has a negative allometric
length-weight relationship, the b value is 0.24 <3, so it can be interpreted that the captured Selaroides leptolepis has a
faster fork length growth pattern than weight growth. Based on the equation above, the determination coefficient
obtained is 0.94, indicating that the length variable has a very strong influence of 94% on the weight variable with a
closeness value of 0.94, while 6% is explained by other factors. For more details, see Figure 7.

Weight (grh

Figure 7 Relationship between length and weight of Selaroides leptolepis

With the calculations produced in the table 4 below, it can be concluded that the length of the Selaroides leptolepis class
that is included in the category that is worth catching is 14.00 - 16.9 cm with a total of 430 individuals, while the length
of the Selaroides leptolepis class that is included in the category that is not worth catching is 12.00 - 13.9 cm with a total
of 70 fish. Thus, from the total number of Selaroides leptolepis measured, 500 fish were taken when the setting was
finished or when the ship was docked at the port with the category worth catching, 430 fish, while those that are not
worth catching are 70 fish or 14%.

200



International Journal of Science and Research Archive, 2025, 16(01), 193-203

Table 4 Distribution of Selaroides leptolepis length classes

Length Class (cm) | Number of fish | Percentage (%) | Description
12.00-12.99 23 4.6 Not Worth Arresting
13.00-13.99 47 9.4 Not Worth Arresting
14.00-14.99 100 20 Worthy of Arresting
15.00-15.99 232 46.4 Worthy of Arresting
16.00-16.99 98 19.6 Worthy of Arresting
Total 500 100

Furthermore, to determine the level of selectivity of purse seine, a data tabulation process can be carried out based on
the size class interval of Selaroides leptolepis. According to [28] that the size of Selaroides leptolepis when the gonads
first mature is at a size of 14 cm so that it is included in the fish that are suitable for catching. Based on Table 4, the
number of samples used was 500 fish with various sizes of fork length. The largest number was at a size of 15.00-15.99
cm, which was 232 fish, and the smallest number was at a size of 12.00-12.99 cm, which was 23 fish.

The total number of fish that were suitable for catching was 430 fish or 86% of the total samples. While the fish that
were not suitable for catching were 70 fish or 14% of the total samples. This is in accordance with the opinion of [29]
who stated that determining whether fish are suitable for catching is closely related to determining the selectivity of
fishing operations, of the three factors used to assess the level of selectivity, the purse seine gets a score of 3. Based on
this score, the purse seine is classified as a fishing gear that has a relatively high level of selectivity.

3.5. Percentage of Selectivity Scoring

The selectivity scoring can be seen in Table 5 below.

Table 5 Selectivity Scoring

Selectivity level factor Indicator | Score | Criteria Kriteria
Composition of target species weight | 50% 2 Medium selectivity
Size of catchable fish 86% 3 High selectivity
Mesh size 1inch 1 Low selectivity
Number of types of catch 3 types 1 Low selectivity
Total 7

Average 2

The number of selectivity scores obtained from the four factors is 7. In the composition of the main catch weight,
medium selectivity is obtained with a score of 2, the size of catchable fish is obtained with high selectivity with a score
of 3, the mesh size is obtained with low selectivity with a score of 1 and the type of catch fish is obtained with low
selectivity with a score of 1. Based on the selectivity scores obtained from the four factors used in determining the level
of selectivity of the purse seine, the purse seine is classified as a fishing gear that has a moderate level of selectivity. This
is in line with the statement of [30] that a score of 2 indicates moderate purse seine selectivity.

4., Conclusion

The percentage shows that purse seine is quite selective in catching fish. However, there are still 14% of Selaroides
leptolepis that are not yet suitable for catching. This can be seen from the size of the fish caught which has not yet reached
the mature size of the gonad.

The types of fish caught include Selaroides leptolepis, Atule mate, and Sardinella fimbriata. and the most dominant catch
caught is Selaroides leptolepis with a total caught during 2 trips of 2,500 kg or 50% of the total catch of 4,960 kg.
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Based on the results of this study, it can be concluded that the level of selectivity of the purse seine is classified as
moderate with a score of 7 out of 4 assessment indicators. In the composition of the weight of the main catch, moderate
selectivity was obtained with a score of 2, the size of the fish that is suitable for catching obtained high selectivity with
a score of 3 and the size of the mesh also obtained low selectivity with a score of 1 and the composition of the catch was
low selectivity with a score of 1.
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