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Abstract: Using small mesh sizes on the sein net in Lake Maninjau may lead to over exploitation. Research 

assessing selectivity of this fishing gear in this area has not been conducted yet. Thus, this research aims to determine 

the selectivity of seine net fishing gear operated in Lake Maninjau, Tanjung Raya District, Agam Regency, West 

Sumatra Province. There were seven units of seine net with 5 mesh sizes connected mesh sizes measuring 1.5 inches, 

2 inches, 2.5 inches, 3 inches, and 3.5 inches that were assessed in this study. The results revealed that more than 

five species of fish were caught with various sizes, namely Nila (Orheochromis niloticus), Betutu (Oxyeleotris 

marmorata), Louhan (Amphilophus trimaculatus), Patin (Pangasius sp), and Sapu-sapu (Hypostomus plecostomus). 

Considering minimum landing size, 1,021 (81.54%) catches of Nila are suitable for catching meanwhile 231 

(18.46%) are under minimum size for catch. However, based on the fishing gear selectivity criteria (CCRF), the seine 

net fishing gear selectivity level has a score of 1 (very low). 
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1. Introduction  

Indonesia’s fishery resources are renowned for 

their diversity encompassing thousands of fish species 

and abundant in numbers. This condition has made the 

fishery sector critical in multiple dimensions including 

environmental, social, and economic sectors. 

Management and utilization of fishery resources should 

be taken wisely by considering multiple perspectives to 

avoid over exploration that can bring a long-term 

negative impact for many parties.  

Inappropriate utilization techniques for fish 

resources pose a threat to the sustainability of fisheries 

in the future. Therefore, strategies to conserve 

sustainability and prevent ecosystem damage must 

consider economic, environmental, and management 

aspects to ensure that fishery resources can be utilized 

sustainably [1]. 

Fishing activities and their potential are not 

limited to marine waters but also include public waters 

such as rivers, lakes, swamps, and others. The Food and 

Agriculture Organization (FAO) states that there are 

approximately 2,000 species of fish living in 

Indonesia's public waters. Many of these species have 

not yet been identified, resulting in an increasing 

number of documented species each year. 

Lake Maninjau, one of Indonesia's public water 

areas, offers significant economic potential through its 

fisheries sector. Located in Tanjung Raya Subdistrict, 

Agam Regency, West Sumatra, the lake provides 

opportunities for aquaculture, floating net cages, and 

fishing activities [2]. For local communities, fishing 

activities serve as an alternative livelihood alongside the 

widespread floating net cage operations in Lake 

Maninjau. The diversity in fish species, sizes, and 

populations in such waters makes it necessary to 

carefully regulate fishing practices. For example, the 

wide range of species requires different types of fishing 

gear for effective and environmentally friendly fishing 

operations [3]. 

Fishing activities in Maninjau Lake are dominated 

by small-scale fisheries that apply traditional fishing gear 

to catch the fish. Fishermen simply decide the fishing 

method by considering the fish’s behavior. There are 

several kinds of fishing gear used namely seine net, 

trawl, lift nets, and traps [4]. Seine nets are 

predominantly used by fishermen in the upstream areas 

of Lake Maninjau, primarily targeting Nila 

(Oreochromis niloticus). In contrast, in the downstream 

regions, traps (bubu) are the preferred gear, mainly 

targeting freshwater lobsters (Cherax quadricarinatus), 

while lift nets are used for catching Bada (Rasbora 

argyrotaenia) [5].  

The seine nets used in Lake Maninjau are actively 

operated by pulling the gear using ropes and nets, aided 

by boats from the shoreline. This process often ensnares 

various aquatic organisms, including fish, shrimp, and 

other species encountered by the net. The wide variety of 

species caught raises concerns about potential 

overfishing and damage to the area's biodiversity 
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structure [6]. Changes in diversity structure can be 

identified through dominant bycatch and discards. Trawl 

fishing in the Jambi estuary area shows that of the 41 

species it is known that the bycatch and discards amount 

to 35 species [7].  

The capture of bycatch can be a threat to species 

diversity and environmental sustainability because this 

part of the catch is usually not regulated [8]. The use of 

seine nets in Lake Maninjau is worrying due to the risk 

of overfishing, given the mesh sizes utilized, which 

range from small to large (1.5 inches, 2 inches, 2.5 

inches, 3 inches, up to 3.5 inches). Until now, there has 

been no comprehensive assessment of the 

environmental impact and selectivity of these nets, so 

it raises questions about their ecological sustainability 

in the study area. This research aims to evaluate the 

selectivity of the seine nets operated in the waters of 

Lake Maninjau, Tanjung Raya Subdistrict, Agam 

Regency, West Sumatra Province, to better understand 

their impact on the local ecosystem. 

2. Material and Methods 

2.1. Type and Location Research  
This research was conducted in Sungai Rangeh 

Village, Bayua Nagari, Lake Maninjau, Tanjung Raya 

Subdistrict, Agam Regency, West Sumatra Province 

(Figure 1). The study took place from May 1 to May 

31, 2023. The materials supporting this research 

included seven units of seine nets with mesh sizes 

ranging from 1.5 inches, 2 inches, 2.5 inches, 3 inches, 

to 3.5 inches (Figure 2). The number of fishing gear 

used as samples was 7 units. The fishing gear has the 

same specifications. Then the number of data collection 

was carried out on 15 trip. The catch from the pull seine 

fishing gear is classified into three categories: main 

catch, bycatch, and discard. These classifications were 

determined based on interviews with the local fishers. 

 
Figure 1. Map of The Research Location in Lake Maninjau 

 

 
Figure 2. Construction of Seine Net Modification in Lake Maninjau 

 

The survey method used in this study was 

purposive sampling. There was a total of 26 fishing gear 

units located at the research site, of which seven units had 

the same mesh size. The survey was conducted by directly 
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observing the fishing ground, identifying fish species, 

and counting the number of species caught during the 

fishing activities using seine nets (Figure 2). For this 

study, fishing operations using seine nets in Lake 

Maninjau were conducted over 15 fishing trips, 

scheduled according to agreements with the fishermen. 

Each fishing trip lasted approximately 4.5 hours.  

As shown in Figure 2, the construction of the 

modified seine nets used by the fishermen influences 

their operation. Utilizing ropes attached to both wings, 

the net is pulled towards the anchored boat or the boat 

that will land on the shore. This operation is conducted 

at various levels of surface, midwater, and the bottom 

of the water body to target both demersal and pelagic 

fish species [6]. 

 

2.2. Data Analysis 

Collected data were analyzed using descriptive 

statistical analysis and presented in tables to illustrate 

field conditions. The catch data were depicted through 

class tables of fish length size, standard minimum size 

for Nila, percentages of catchable fish, and the 

selectivity levels of the seine nets operated in Lake 

Maninjau's waters. 

To analyze fish species and composition, 

descriptive analysis was performed. The local fish 

names were identified based on information from the 

local fishermen, while scientific names were 

determined using data from the official website 

FishBase. Fish composition analysis was conducted 

using a catch ratio (CR) method. The catch ratio 

calculations followed the formulas [9;10;11]: 

𝐻𝑇 (%) =
Number of Fish per Species

Total Number of Catches
 × 100% 

The parameters calculated in fish structure and size 

include maximum, minimum, average fish, and the 

most frequently occurring length. The frequency 

distribution analysis of fish sizes from the catch is 

presented descriptively. This analysis aims to determine 

the size of fish caught in seine nets with mesh sizes 

ranging from 1.5 to 3.5 inches. To analyze the size 

distribution of caught fish, data grouping is conducted 

using the formula [11;12]: 

r = maximum data-minimum data 

k = i + 3.3 log n 

i =  
𝑟

𝑘
 

Description of Parameters: 

n : Number of data points 

r : Range (difference between the minimum and 

maximum data values) 

k : Number of classes 

i : Class interval 

  

The standard minimum landing size for Nila is 

based on data from FishBase, stating that Nila reach 

gonadal maturity at a size of 18.6 cm. The percentage of 

catchable and non-catchable fish can be calculated using 

the following formula [13]: 

Percentage (%) = Fish numbers                x 100% 

                Total of fish numbers  

Criteria selectivity of fishing gears based on CCRF, FAO 

(1995): 

A responsible procedure for fishing activities 

based on FAO (1995) is presented in CCRF (Code of 

Conduct for Responsible Fisheries) in which one of the 

indicators is fishing gear selectivity [14]. FAO (1995) 

stated that selective fishing gear can catch fish under three 

species (Table 1).  

Table 1. Selectivity Criteria of Fishing Gears (FAO, 

1995) 

Criteria  Classification  

Catches more than three species with 

very diverse size 
1 (very low) 

Catches three species with very 

diverse size 
2 (low) 

Catches under three species with 

average similar size 
3 (medium) 

Catches on species with similar size 4 (high) 

 

3. Results and Discussion  

3.1 Catches Classification of Seine Net 

The catch from the pull seine fishing gear in Lake 

Maninjau, Nagari Bayua, Agam Regency, West Sumatra, 

is classified into three categories: main catch, bycatch, 

and discard. These classifications were determined based 

on interviews with the local fishers. 

The main catch refers to the targeted species desired 

by fishers when designing and deploying the seine net. 

This type of catch holds relatively high economic value. 

The bycatch consists of non-targeted species that are not 

specifically sought after by fishers but may still have 

some economic value, although lower than that of the 

main catch. These species are sometimes consumed by 

the fishers themselves. Finally, the discard includes 

species that are neither targeted nor economically 

valuable, often thrown away by fishers, either alive or 

dead [15]. 

 

Table 2. The Frequency of Fish Catches  

Catches 
Freq 

(trip) 

Catches 

Percentage 

(%) 

Nila (Orheochromis niloticus) 15 100 

Betutu (Oxyeleotris 

marmorata) 

7 46.67 

Louhan (Amphilophus 

trimaculatus) 

2 13.33 

Patin (Pangasius sp) 1 6.67 

Sapu-sapu (Hypostomus 

plecostomus) 

1 6.67 
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Table 2 shows that, out of 15 fishing trips using 

seine nets, the highest catch probability was observed 

for Nila (Oreochromis niloticus), with a catch 

frequency of 15 trips and a percentage of 100%. Other 

catches were categorized as discards due to their low 

catch percentages. For instance, Betutu (Oxyeleotris 

marmorata) was caught in only 7 trips, representing 

46.67%, Louhan (Amphilophus trimaculatus) was 

caught in just 2 trips (13.33%), Patin (Pangasius sp) in 

only 1 trip (6.67%), and Sapu-sapu (Hypostomus 

plecostomus) also in 1 trip (6.67%). These findings 

indicate that the highest catch percentage in seine net 

fishing in Lake Maninjau is associated with the target 

species, Nila (Oreochromis niloticus). 

3.2 Catch Composition of Seine Net 

During the study, five species were captured, namely 

Nila (Oreochromis niloticus), Louhan (Amphilophus 

trimaculatus), Betutu (Oxyeleotris marmorata), Sapu-

sapu (Hypostomus plecostomus), and Patin (Pangasius 

sp). The catch composition of the seine net is presented in 

Table 3 below: 

Table 3. Catch Composition of Seine Net 

Local Name Latin Name Total (Ind) % Total (kg) % Description 

Nila  Orheochromis 

niloticus 

1,252 97.97 274 99.19 Main catch 

Betutu  Oxyeleotris 

marmorata 

18 1.41 1.4 0.52 Discard 

Louhan  Amphilopus 

trimaculatus 

6 0.47 0.5 0.19 Discard 

Patin Pangasius sp 1 0.08 0.2 0.08 Discard 

Sapu-sapu  Hypostomus 

plecostomus 

1 0.08 0.07 0.03 Discard 

Total   1,278 100 277 100   

Based on Table 3, the catch composition of seine 

net consists of the main catch and discard. The main 

catch is Nila (Oreochromis niloticus), while the discard 

includes Louhan (Amphilophus trimaculatus), Betutu 

(Oxyeleotris marmorata), Sapu-sapu (Hypostomus 

plecostomus), and Patin (Pangasius sp). The percentage 

of the main catch, measured in kilograms, is 99.19%, 

while the percentages of the discard species are as 

follows: Louhan (Amphilophus trimaculatus): 0.19%, 

Betutu (Oxyeleotris marmorata): 0.52%, Sapu-sapu 

(Hypostomus plecostomus): 0.03%, Patin (Pangasius 

sp): 0.08%. 

Table 3 indicates that the largest catch was Nila, 

reaching 1,252 individuals and comprising 97.97% of 

the total catch using seine net. This suggests that Nila is 

the most abundant species caught in Lake Maninjau, 

indicating its likely dominance in the lake's population. 

The dominance of Nila can be attributed to its rapid 

reproduction rate. Nila can spawn 6-7 times a year in 

tropical regions or approximately once every two 

months [16]. When Nila reaches 1.5 to 2 years of age, 

with an average weight of 500 grams per individual, 

their spawning becomes highly productive. This is 

further supported by the findings of [17], who noted that 

Nila (Oreochromis niloticus) is the most frequently 

caught species using nets with a mesh size greater than 

3 inches. These characteristics highlight Nila's 

reproductive capacity and its adaptability, making it a 

predominant species in the Lake Maninjau ecosystem. 

The discard in the fishing gear was 18 Betutu 

(Oxyeleotris marmorata) with a percentage of 1.41%. 

This can explain why catfish have not been caught by 

seine nets. This can be caused by the catfish population 

in the fishing area not being large due to the condition of 

the waters which are far from the cages and not yet 

overgrown with many aquatic plants to become a habitat 

for catfish. The population of catfish can be caused by the 

presence of floating net cages and the presence of many 

aquatic plants, namely E. crassipes and H. verticillata 

[18]. 

The next catch was 6 Louhan (Amphilophus 

trimaculatus) with a percentage of 0.47% of the total 

catch. The existence of Betutu (Amphilophus 

trimaculatus) in Lake Maninjau has not been widely 

utilized by fishermen. This small catch can also be caused 

by the fact that the fishing gear in Lake Maninjau 

immediately releases these fish back into the lake if they 

are caught, so that when the catch is collected, only a few 

fish reach the surface and are ultimately discard by 

fishermen. The next catch was Patin (Pangasius sp) 

which was 1 fish with a percentage of 0.08% of the total 

catch of the fishing gear. The next catch was Sapu-sapu 

(Hypostomus plecostomus) which was 1 fish with a 

percentage of 0.08% of the total catch of the fishing gear. 

This fish also had the lowest percentage of catches from 

all its catches. This was also triggered by the lack of 

interest of the fishermen in catching sapu-sapu fish since 

it had no economic value, and could not be consumed. 

The total catch during 15 trips was relatively small 

because at the time of the study, the water conditions just 

experienced upwelling which occurs every year. In fact, 

previous research stated that under normal conditions in 

1916 it was reported that there were 33 species of fish in 

Lake Maninjau [19] and in 1978 only 18 species were 

found [20]. In 2008, it was known that there were only 14 

species, however, six of these species were species that 

http://dx.doi.org/10.22135/sje.2024.9.3,153-
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had never been reported [21].  The comparison of the 

catch of the seine net in Lake Maninjau which had been 

classified into main catch and discard was found to have 

a main catch of 97.97%, and the discard was 2.03%. In 

this case, the main catch is more dominant in number 

compared to the discard. However, the combined 

bycatch and discard exceed the main catch, indicating 

low selectivity of the fishing gear. This could 

potentially lead to changes in biodiversity within the 

aquatic ecosystem [22]. 

3.3 Catch Size Structure  

The size of the catches and the mesh size of the 

seine net are interrelated. The larger the mesh size of the 

seine net, the larger the size of the fish caught. However, 

the larger the mesh size of the seine net, the smaller the 

catch [23]. The mesh size of a net will affect the catch 

obtained. The size structure of Nila caught using the seine 

net fishing gear is presented in Table 4. 

Table 4. Length Size of Catches 

No Species Scientific Name 
Length (cm) 

Average 
Min Max 

1 Nila Orheochromis niloticus 12 33.2 24.7 

2 Betutu Oxyeleotris marmorata 12 25.2 18.6 

3 Louhan Amphilhopus trimaculatus 13.5 17.4 15.4 

4 Patin Pangasius sp 27 27 27 

5 Sapu-sapu Hypostomus plecostomus 19.4 19.4 19.4 

Based on Table 4, there are fish length 

measurements in cm, including maximum, minimum, 

and average length. The maximum length of Nila 

(Orheochromis niloticus) during 15 captures was 33.2 

cm, while the minimum length was 12 cm. This is not 

much different from the opinion of [17] who stated that 

the size of the fish first caught in a net with a mesh size 

of 3; 3.5 and 4 inches was 19; 22 and 25 cm. The total 

length of the smallest fish caught was 12 and 12.5 cm 

which were caught in a mesh size of 1.5 inches. The 

average length of Nila during 15 captures was 24.7 cm 

and the length that was most caught during 15 captures 

ranged from 25.77-27.73 cm, which meets the size 

criteria for Nila that are first mature gonads (Lm) at a 

size of 18.6 cm from data https://www.fishbase.org 

fish catches that are smaller than the Lm value will 

have smaller biomass and economic results [17]. 

3.4 Appropriate Catch Size for Nila 

To reduce bycatch (non-target species), 

evaluating the selectivity of fishing gear is essential in 

fisheries resource management. The appropriate mesh 

size significantly determines the size of captured fish 

[17]. The size of caught fish is closely related to the 

selectivity of the fishing gear [24]. The total length at first 

gonadal maturity (Lm) is used to determine the 

permissible size for fish exploitation [25]. This measure 

aims to prevent overfishing of immature individuals [26]. 

Catches will be optimized, and fisheries resources will be 

sustainable if the minimum catch size is regulated 

appropriately [17;26]. Freshwater fisheries management 

faces challenges due to the lack of data on catch records, 

fish sizes, and stock assessments [27]. The appropriate 

catch size for Nila (Oreochromis niloticus) using seine 

net is presented in Table 5. 

Table 5. Size Class Intervals for Nila (Oreochromis niloticus) 

Class Interval (cm) Numbers (Ind) >Minimum Landing Size (Ind) Undersize (Ind) 

12-13.94 21  21 

13.95-15.91 22  22 

15.92-17.88 137  137 

17.89-19.85 96 45 51 

19.86-21.82 84 84  

21.83-23.79 76 76  

23.8-25.76 170 170  

25.77-27.73 221 221  

27.74-29.7 207 207  

29.71-31.67 202 202  

31.68-33.64 16 16  

Total 1,252 1,021 231 

Percentage (%) 100 81.54% 18.46% 

Based on Table 5, the largest number of Nila 

(Oreochromis niloticus) caught falls within the size 

class of 25.77–27.73 cm, totalling 221 individuals, 

while the lowest count is in the size class of 31.68–33.64 

cm, with only 20 individuals. The percentage of fish that 

reached minimum landing size for Nila was 81.54%, 
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whereas 18.46% of the catch, or 231 individuals, were 

undersized meaning that it should not be caught. 

Effective fisheries management occurs when 90% of the 

captured species have reached reproductive maturity or 

their optimal size [28]. The presence of 18.46% of Nila 

below the minimum landing size suggests space for 

improvement in selectivity to enhance sustainable 

fishing practices. Fish species that are below minimum 

landing size can cause a reduction in the potential of 

fisheries resources [29]. Furthermore fishing which is 

dominated by minimum landing size can indicate a high 

rate of exploitation which can result in no restocking of 

fishery resources in a water area [30]. 

3.5 Scoring Level of Selectivity  

Based on size selectivity, 81.54% of the catches 

fall under the moderate selectivity criterion. This is by 

the statement by Saranga et al. (2019) [28] who argued 

that effective fisheries management with high 

selectivity criteria occurs when 90% of the catches 

have reproduced or reached their optimal size. 

Meanwhile, according to the size selectivity criteria of 

fishing gear (FAO, 1995), five species were caught, 

including Nila (Oreochromis niloticus), Louhan 

(Amphilophus trimaculatus), Betutu (Oxyeleotris 

marmorata), Sapu-sapu (Hypostomus plecostomus), 

and Patin (Pangasius sp). The size selectivity criteria 

based on FAO (1995) are aimed at making fishing 

activities targeting a specific species or organism.  

The seine net operated in Lake Maninjau 

captured more than three different species with 

significantly varying sizes. In this case, the selectivity 

score is 1 (Very Low). In the same case, it was found 

that fishing gear like a seine net in Pangandaran 

Regency, West Java Province had a selectivity value 

of 1 (very low) [31]. Selectivity of fishing gear is the 

property of fishing gear to be able to reduce or exclude 

unwanted catches of a certain size. The nature of 

selectivity depends on the principles used in fishing 

and the design parameters of the fishing gear such as 

mesh size, thread elasticity, type of material and 

thread size, hanging ratio, speed, and duration of 

operation of the fishing gear [32].  

 

4. Conclusion 

The selectivity of seine net in Lake Maninjau, 

Nagari Bayua, Agam Regency, West Sumatra 

Province, falls into the low category. The gear 

captures more than three species of fish with 

significantly varying sizes. Nevertheless, the 

percentage of catches reaching out minimum landing 

size for main catch (Nila) is 81.54%, higher than the 

percentage of undersized fish 18.46%. However, 

based on the fishing gear selectivity criteria (CCRF), 

the seine net fishing gear selectivity level has a score 

of 1 (very low). 
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