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INTRODUCTION  

The Sinjai Regency, South Sulawesi, has abundant fisheries potential. However, 

increasing fishing intensity raises concerns regarding the sustainability of aquatic 

ecosystems. The use of fishing gear that is not environmentally friendly can damage the 

marine ecosystem, threaten biodiversity, and hinder the conservation of marine resources 

by sustainable development goals (SDGs) 14 (Drakeford et al., 2023; Goritschnig, 

2023; Habibie et al., 2024).  

Various analyses have been carried out to measure the level of environmental 

friendliness of fishing gear, one of which is the Code of Conduct for Responsible 

Fisheries (CCRF) analysis. This analysis has been applied to several types of fishing gear 
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Perre-perre is a traditional fishing gear that has relatively recently 

developed in South Sulawesi and is operated by fishermen in Sinjai 

Regency. This fishing gear uses high-pressure light, so the capture method 

has the potential to affect the level of environmental friendliness. This study 

aimed to assess the level of environmental friendliness based on the Code of 

Conduct for Responsible Fisheries (CCRF) using the census method. This 

study was conducted from September to December 2024 which showed that 

perre-perre obtained a total score of 29 based on 9 CCRF criteria which 

were categorized as extremely environmentally friendly fishing gear for the 

catch of black anchovies (Stolephorus heterolobus), white anchovies 

(Stolephorus indicus), grafted anchovies (Thryssa baelama), and the 

sardinella fish (Sardinella sp.). However, in terms of selectivity, perre-perre 

does not meet the requirements because there are still catches that do not 

meet the size of the catchability, namely sardinella fish (Sardinella sp.) with 

a percentage of 61% classified as unsuitable. However, these findings 

cannot be used as the only basis for stating that perre-perre is an 

environmentally unfriendly fishing gear. Therefore, further evaluation of 

perre-perre fishing gear is needed based on the criteria that have been set. 
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such as Danish seine (Hanafi et al.,  2019), guiding barrier fishing gear (Patangngari et 

al., 2022), and purse seine (Ceballos-Santos et al., 2023). Furthermore, a similar analysis 

will be applied to perre-perre fishing gear, which is still relatively new. Government 

Regulation Number 27 of 2021 Article 146 Paragraph (1) requires the use of 

environmentally friendly fishing gear to refer to fishing gear that is selective and does not 

damage the seabed habitat, which aims to maintain the sustainability of fish resources and 

preserve the aquatic environment. According to the CCRF standards, fishing gear must be 

selective, causing no damage for habitats, safe for fishermen, produce quality catches, 

and minimize non-target catches (Sowunmin, 2020). The use of non-selective tools can 

damage ecosystems and increase catch waste; therefore, more selective fishing gear is 

needed to support sustainable fisheries (Al Bayyinah & Nurkhasanah, 2021). 

The target of perre-perre fishing gear is anchovies (Stolephorus sp). Anchovies 

are one of the main commodities in the Sinjai Regency, with a recorded production 

volume of 301.71 tons in 2023. Perre-perre is a fishing gear that is still relatively new and 

developing in the Sinjai Regency. This tool uses high-pressure light as a catching aid to 

attract the attention of target fish. The use of high-pressure light can affect the operating 

method of fishing gear and has the potential to affect marine ecosystems (Barus & 

Septaria, 2023). In contrast, Hasmidar and Wulandari (2024) assessed perre-perre as 

environmentally friendly since it operates on the surface without damaging coral reefs, 

seagrasses and mangroves. However, this fishing gear is considered friendly to small 

fishermen owing to its low cost and ease of operation. On the other hand, there are 

several issues related to the environmental impact of this fishing gear, particularly 

regarding the selectivity and destruction of seabed habitats. Therefore, further research 

and supervision are needed to determine whether the perre-perre operation in the 

Fisheries Management Region (FMR) 713 fishing area contributes to sustainable fisheries 

or causes damage to the marine ecosystem.  

MATERIALS AND METHODS  

Research time and location 

This study was conducted in Sinjai Regency, South Sulawesi, from September to 

December 2024 (Fig. 1). 
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Fig. 1. Map of the research locations in Sinjai Regency’s aquatic environment 

Data collection   

 This study used a census method to identify nine fishermen who used perre-perre 

fishing gear in the Sinjai Regency. Catch data were obtained using purposive sampling 

techniques applied to 30 fishing trips. Furthermore, the type, number, and weight of fish 

were measured based on species to evaluate the level of selectivity of the fishing gear 

used. 

Data were collected through questionnaires compiled based on CCRF principles 

and interviews with fishermen to explore the operational experience of perre-perre fishing 

gear. Following previous studies, dicret observations were conducted to evaluate the 

fishing gear operating process, fishing area, and its impact on the ecosystem (Surbakti & 

Sir, 2019; Asni et al., 2022). In addition, catch analysis includes the evaluation of fishing 

gear selectivity against target species, and bycatch identification, including protected 

species, to support the sustainability of aquatic ecosystems (Fenton et al., 2024).  

Data analysis methods 

The data analysis was based on the weighting of nine criteria for environmentally 

friendly fishing gear according to CCRF 1995, as shown in Table (1). The study 

population was perre-perre fishermen in Sinjai Regency, with nine respondents who had 

operated this fishing gear for at least one year. This limited number is due to the status of 

perre-perre as fishing gear that was only legalized last year. Data were collected through 

sampling, species identification, in addition to catch weight and size measurement. 

Bycatch analysis was conducted to evaluate the impact on non-target species, as well as 

observations of the physical condition of the fishing gear and its impact on sensitive 

habitats, such as coral reefs and seagrass meadows. Fishermen's interviews provide 

complete data related to the practice of using fishing gear. The results of the analysis 

were used to assess the selectivity, bycatch, and environmental impact of the CCRF 

principles in maintaining the sustainability of fisheries and marine ecosystems. 



Karmila et al., 2025 2758 

Analysis of the level of environmental degradation of perre-perre fishing gear, 

based on the criteria of the Code of Conduct for Responsible Fisheries, CCRF-FAO 

(1995), is shown in Table (1).  

Table 1. Criteria for the level of environmental friendliness CCRF/FAO 1995 
No Criteria 

1.  Has high selectivity 

2.  Does not damage the habitat 

3.  Does not harm fishermen 

4.  Producing high-quality fish 

5.  Production does not harm consumers 

6.  Minimum wasted catch 

7.  Impact on biodiversity 

8.  Does not harm the protected fish 

9.  Socially accepted 

1. Low investment costs 

2. Auspicious 

3. Not against culture 

4. Not against existing regulations 

 

The category in determining the level of environmental friendliness refers to the 

provisions of CCRF-FAO (1995). 

Grade/Score 1-9  : Very unenvironmentally friendly  

Grade/Score 10-18 : Not environmentally friendly  

Grade/Score 19-27 : Eco-friendly  

Score         28-36  : Very ecologically friendly 

  Weighting of respondents' answer scores on the assessment of the level of 

environmental friendliness was based on the CCRF criteria (Sima et al., 2013; Ilan et al., 

2022): 

     

Notes: 

X : Value weight 

Xn : Total value weights  

N : Total respondents 

RESULTS AND DISCUSSION 

   

Perre-perre fishing gear 

 Perre-perre fishing gear is passive fishing gear widely used by fishermen in the 

Sinjai Regency. Perre-Perre was initially introduced by fishermen in Barru Regency who 

entered the waters of Sinjai Regency. Perre-Perre then underwent various modifications 

to the fishing area in the Fisheries Management Region (FMR) 713 with the target of 

catching anchovies (Stolephorus sp.). Some of the tools used include fish finders, lights, 
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and generators, as shown in Fig. (1). Perre-perres employ LED light sources to attract 

target species, thereby enhancing their fishing efficiency. Based on the results of the 

interviews, the average fishermen used LED lights with powers of 18 watts and 15 watts, 

with a total of 258 light bulbs. Perre-perre, as mentioned in Article 7 paragraph (1) letter 

e and a 6, is a passive fishing gear (PFG) operated with a ≥4 mm net, a ≤3 m frame, a ≤10 

m net body, and a fishing gear auxiliary (FGA) in the form of a lamp with a total power 

of ≤2,000 watts and a boat (Ministry of Marine Affairs and Fisheries No. 36, 2023). This 

fishing aid increased the effectiveness and efficiency of the fishing process. The use of 

light with a brighter intensity can increase the effectiveness of fish capture but also has 

the potential to have ecological impacts (Sudirman et al., 2019). Therefore, this study 

recommends using LED lights as a more environmentally friendly alternative in fishing 

operations, as light can reduce energy consumption while maintaining fish catch 

efficiency. 

   

    
Fig. 1. (a) Lights, (b) Boat, (c) Fishfinder, (d) Genset, (e) Scoop net 

 Based on the study results, perre-perre fishermen carry out fishing activities 

within 20 miles from the fishing base to the fishing ground, and with the rule that the 

distance between perre-perre fishermen and other fishermen, such as charters, must be 1 

mile. The operating method begins with the release of the anchor after the ship arrives at 

a b c 

d e 
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the fishing site, which is suspected to have a high concentration of fish based on the 

results of fish finder detection. Next, the lights are turned on to attract the fish's attention, 

after which the fishing process is carried out using modified shovels, and then the catch is 

manually lifted onto the boat. 

The results of the interviews show that fishermen who use perre-perre fishing gear 

are between 20 and 57 years old, with an average age of 34. Of the nine owners of these 

perre-perres, all are natives living in Sinjai Regency, with a minimum level of education 

in elementary school and a maximum in junior high school. 

Types of perre-perre catch  

Data on the type of catch of perre-perre fishing gear obtained by participating in 

fishing operations can be identified visually by direct observation. These observations 

allow for more accurate documentation of the dominant species caught as primary and 

by-catch. The analysis of catch can provide an overview of the effectiveness of perre-

perre fishing gear and its impact on fishery resources in the waters where the research is 

located. The types of catch from perre-perre fishing gear are shown in Fig. (2). 

47.2%

26.4%

19.1%

7.3%

Composition of the catch

black anchovies

(Stolephorus

heterolobus)
white anchovies

(Stolephorus indicus)

grafted anchovies

(Thryssa baelama)

sardine fish (Sardinella

sp.)

 
Fig. 2. Composition of fish catches 

Fig. (2) illustrates the composition of perre-perre types caught during the study, 

comprising four fish species. The most frequently caught were black anchovies 

(Stolephorus heterolobus), accounting for 47.2% or 3890kg, followed by the white 

anchovies (Stolephorus indicus) at 26.4% or 2176kg, grafted anchovies (Thryssa 

baelama) at 19.1% or 1573 kg, and sardine fish (Sardinella sp.) at 7.3% or 605 kg. The 

sizes of the perre-perre catch are detailed in Table (2). 
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Table 2. Perre-perre fish catch size 
Fish species Samples Length 

(cm) 

Information 

black anchovies (Stolephorus heterolobus) 900 4.3 - 8.2 29% Not suitable for capture 

71% Worth catching 

white anchovies (Stolephorus indicus) 810 5 - 8.5 10% Not suitable for capture 

90% Worth catching 

grafted anchovies (Thryssa baelama) 720 5-11.5 50% Not suitable for capture 

50% Worth catching 

sardine fish (Sardinella sp.) 630 9.5 - 15.4 61% Not suitable for capture 

39% Worth catching 

Source: 2024 primary data from 30 trip research results. 

Based on the data in Table (2), among the four types of fish caught, black 

anchovies (Stolephorus heterolobus) are suitable for catching, and white anchovies 

(Stolephorus indicus) are suitable for catching. However, quantitatively, the number 

approached the criterion limit that is not environmentally friendly, based on the standard 

of < 30% of catches that are suitable for catching, can be said to be environmentally 

friendly (Sunarto & Nurruhwati, 2016). However, for the catch of sardine fish 

(Sardinella sp.) with presentations, 61% were not fit to be captured, and 39% were 

arrestable. This shows that the caught sardinella fish are still juvenile in size or have not 

reached gonadal maturity; therefore, if done continuously, it can potentially damage the 

sustainability of the fish population. The size of the catch of black anchovies is 6cm, the 

size of the white anchovy is 5.4 -7cm, and 9.2cm (Bandjar & Andamari, 1990; 

Pranggono, 2003; Mainassy, 2017). The catch size of anchovies varies depending on the 

species and area of the catch (Saleh & Supriyadi, 2016). In addition, the length of the 

first mature gonad fish is 12.8cm, and that of the sardinella fish ranges from 13 to 16.7cm 

depending on the species and the location of the study (Muafi, 2017; Tampubolon et al., 

2019). The study results showed that sardinella fish are not the main target of perre-perre 

fishing gear, which has the fewest catches. The fishing gear can be considered selective if 

it can only capture the species that are the main targets (Mallawa, 2006). 

Table 3. Assessment level of friendliness of perre–perre fishing gear 

Parameter 1 2 3 4 5 6 7 8 9 Total 

Has high selectivity 1 1 1 2 2 2 1 1 1 12 

Does not damage habitat 4 4 4 4 4 4 4 4 4 36 

Producing quality fish 3 3 3 3 3 3 3 3 3 27 

Does not harm fishermen 3 3 3 4 4 3 3 3 4 30 

Production does not harm 

consumers  4 4 4 4 4 4 4 4 4 36 

By-catch 2 2 2 2 2 2 2 2 2 36 

Impact on biodiversity 4 4 4 4 4 4 4 4 4 36 

Does not harm the protected 

fish 4 4 4 4 4 4 4 4 4 32 

Socially acceptable 1 2 3 2 2 3 2 2 3 20 

Total 26  27 28 29 29 29 27 27 25    269 

Rating Weights          29 



Karmila et al., 2025 2762 

 Note:   1-9: Very unfriendly; 10-18: Unfriendly;  

             19-27: Eco-friendly; and 28-36: Very eco-friendly 

Source: 2024 primary research data. 

The level of friendliness of perre-perre fishing gear in Sinjai Regency was 

obtained based on the results of interviews with nine fishermen as respondents in this 

study using nine criteria based on the CCRF FAO (1995), who obtained an assessment 

score for perre-perre fishing gear as a total of 29, as shown in Table (3). The assessment 

results show that perre-perre fishing gear in the Sinjai Regency is classified as very 

environmentally friendly because it does not damage the ecosystem (Dolman & Brakes, 

2018; Ilan et al., 2022). This principle is in line with SDG 14, which emphasizes the 

protection of marine ecosystems and the responsible resource management (Pellowe & 

Leslie, 2021). However, of the nine criteria assessed, some aspects were not included in 

the environmentally friendly category, namely selectivity, since catches with sizes 

unsuitable for catching were still found. Nevertheless, these findings cannot be used as 

the only basis for stating that perre-perre is environmentally unfriendly fishing gear. The 

location of the operation affects the size of the fish caught, as larger fish tend to be found 

in water farther from the coast (Najamuddin et al., 2021). Management strategies, such 

as restricting fishing gear, setting operating areas, and monitoring overfishing, are needed 

for sustainability. Thus, all respondents' answers to the nine criteria for assessing the 

level of friendliness of fishing gear in the Sinjai Regency are shown in Table (3). 

Selectivity catch of perre-perre fishing gear based on the type and size of fish 

caught, such as the black anchovies (Stolephorus heterolobus), white anchovies 

(Stolephorus indicus), grafted anchovies (Thryssa baelama), and bycatch of fish sardine 

(Sardinella sp.) from the results of the study, only the white anchovies (Stolephorus 

indicus), and black anchovies (Stolephorus heterolobus) are included in the category of 

size suitable for catching, as seen in Table (2). The selectivity of fishing gear plays an 

important role in maintaining fishery sustainability by regulating the type and size of fish 

caught and reducing overexploitation (Yulisti et al., 2024). The net design and fast 

hauling technique allow the perre-perre to minimize bycatch and discard. The 

effectiveness of fishing gear in sorting target fish is greatly influenced by the size of the 

nets and their operational methods, which contributes to the sustainability of fish stocks 

and aquatic ecosystems (Najamuddin et al., 2017; 2020; 2021). Therefore, optimizing 

perre-perre selectivity through adjustment of net size is needed so that only appropriately 

sized fish are caught, thereby supporting sustainable fisheries management and improving 

catch quality and economic value (Dhany et al., 2023). 

The impact of fishing gear on habitat from the results of the perre-perre fishing 

gear research obtained a value of 36, which is categorized as very environmentally 

friendly and is considered safe for the habitat since it is operated on the surface of the 

water to prevent damage to benthic ecosystems, such as coral reefs, seagrass beds, and 
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mangroves. Unlike fishing gear that comes into direct contact with the seafloor and risks 

disrupting benthic habitats (Patangngari et al., 2025), perre-perre supports the principle 

of sustainable fisheries by maintaining stocks of non-target species and reducing pressure 

on marine ecosystems. Using non-selective fishing gear can cause overfishing and 

ecosystem imbalances (Tamrol et al., 2012), perre-perre selectivity is an important factor 

in maintaining the sustainability of fishery resources. 

The quality of fish caught in this criterion obtained a score of 27 environmentally 

friendly categories; the perre-perre catch is considered good with proper post-catch 

handling, namely, the provision of ice to maintain the freshness of fish for marketing. 

This method ensures that the fish remain in a fresh dead condition, which indicates the 

quality (Nanga et al., 2024). Good fish handling not only meets quality standards but also 

increases consumer confidence in the safety and freshness of fishery products. 

Impact of fishing gear 

The use of perre-perre fishing gear does not significantly impact fishermen. Based 

on the results of the interviews with nine respondents, no reports of fatal accidents or 

permanent disabilities were found. Six respondents reported experiencing temporary 

health problems due to manual operations during setting hauling, such as fatigue and 

wrist injuries. Meanwhile, three others assessed this fishing gear as safe, thus obtaining a 

score of 30, which included being very environmentally friendly. Even though the boat 

used is open, the risk of an accident is still anticipated when implementing fishing gear 

operations. 

Product impact on consumers 

 The results of the study obtained a score of 36 categories that are very 

environmentally friendly because there is no negative impact on the catch of perre-perre 

fishing gear because it maintains its freshness by not using harmful materials such as 

formalin, borax, or other chemicals, and handling it by providing ice. Refrigeration, 

particularly with ice, is a common method of preserving fish by slowing down 

physical/chemical reactions, microorganisms, and enzymes and can extend the shelf life 

of fish (Tavares et al., 2021). All the respondents provided statements on this matter. 

Bycatch results obtained a score of 36, included in the category of very 

environmentally friendly, and interviews showed that the bycatch of perre-perre fishing 

gear was sardine fish (Sardinella sp.) because of the four types of products caught; the 

catch is the least but has a selling price. According to the CCRF-FAO, the selectivity of 

fishing gear in terms of time and location of operation plays an important role in reducing 

bycatch and maintaining the ecosystem. Therefore, perre-perre is an environmentally 
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friendly fishing gear that supports sustainable fisheries (Sari et al., 2024; Nugraha et al., 

2026). 

The impact of fishing gear on biodiversity 

 Perre-Perre fishing gear is declared safe for habitats by obtaining a score of 36 

very environmentally friendly categories, because they do not hurt biodiversity and 

promote the sustainability of fish resources. The operational method does not disturb the 

bottom of the water; therefore, there is a minimal risk of damaging sensitive ecosystems. 

The impact of fishing gear on biodiversity depends on its type and use, and installation in 

sensitive ecosystems can potentially damage marine habitats (Subehi et al., 2017; 

Karadurmus & Bilgili, 2024). The CCRF initiative, perre-perre operations carried out 

on the surface of the waters, supports sustainable fisheries by minimizing non-target biota 

catches and maintaining the balance of marine ecosystems. 

Not catching protected fish 

 Fish species caught consisted of anchovies (Stolephorus sp.) and sardine fish 

(Sardinella sp.), a type of small pelagic fish that is common in coastal waters and plays 

an important role in exospecies and local fisheries. Thus, to obtain a score of 32 

categories of very environmentally friendly, all respondents confirmed that these two 

species were not included in Indonesia's threatened or protected category. However, 

capture techniques still need to be considered. Anchovies and Sardinella have abundant 

stocks in Indonesian waters and are not at risk of extinction (BKIPM, 2017). 

Conformity of customs and local wisdom 

 Perre-perre fishing gear in Sinjai Regency obtained a score of 20, which is 

included in the environmentally friendly category but close to the limit of not being 

environmentally friendly based on the provisions of the CCRF; perre-perre fishing gear in 

Sinjai Regency is socially accepted since it is economically profitable and does not 

contradict local wisdom. Although initially, it caused a social conflict among the chart 

fishermen regarding the seizure of the fishing area, an agreement between the fishermen 

was finally reached by dividing the fishing area by one mile. Sustainability of fisheries 

depends on technical regulations, social justice, and community involvement in resource 

management (Sari et al., 2024). 

CONCLUSION 

 

The results of this study showed that the perre-perre fishing gear is operated by 

fishermen in Sinjai Regency, with catches including the black anchovies (Stolephorus 

heterolobus), white anchovies (Stolephorus indicus), grafted anchovies (Thryssa 

baelama), and bycatch of sardine fish (Sardinella sp.). Based on the analysis using the 
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CCRF principle, the perre-perre fishing gear obtained a score of 29, including the 

category of very environmentally friendly. However, when reviewed more deeply based 

on selectivity criteria, it was found that there were indications of a lower environmentally 

friendly impact. These findings suggest that, while fishing gear generally meets 

sustainability standards, further evaluation of specific aspects is still needed to ensure 

more responsible fisheries management of the aquatic environment. 
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