
AACL Bioflux, 2020, Volume 13, Issue 5. 

http://www.bioflux.com.ro/aacl 2835 

 

 

Fleets dynamics of small-scale fisheries in eastern 

Kei Kecil Island, Maluku Province, Indonesia 
1,2Simon M. Picaulima, 1Eko S. Wiyono, 1Mulyono S. Baskoro, 
1Mochammad Riyanto 
 
1 Department of Fisheries Resources Utilization, Faculty of Fisheries and Marine Sciences, 

Bogor Agricultural University, Bogor, Indonesia; 2 Department of Fisheries Agribusiness, 

Polytechnic of Fisheries, Tual, Indonesia. Corresponding author: E. S. Wiyono,  

eko-psp@apps.ipb.ac.id 

 
 
Abstract. Fleet dynamics is a technique used to increase the fishing effort of small-scale fisheries. 
Therefore, it is important to have adequate knowledge of the fishing seasons to optimally and effectively 
manage small-scale fisheries. This study aimed to identify the dynamics of a small-scale fisheries fleet 
on the Eastern Kei Kecil Island. Data were collected through interviews, surveys, identification of fish 
catches, and participatory mapping from October 2019 to March 2020 in thirteen "Ohio" (villages) 
located in the Eastern Kei Kecil Region. Furthermore, the data were descriptively analyzed using maps 
and graphs. The results showed that the fishermen's behavior in allocating passive and active fishing 
gear and exploiting pelagic and demersal fish resources in this study differed according to the monsoon, 
which influenced the abundance, distribution, and prices of fish. The fleet's dynamics of small-scale 
fishery aim to maximize catches and income. This condition led to interactions between several fishing 
fleets such as lift net, purse seine, troll line, vertical line, handline, and gillnet that operate at the same 
fishing area in a monsoon. This affected the competitiveness of the fishing fleet towards fish resources 
that have important economic value, including Indian scad fish (Decapterus russelli), frigate tuna (Auxis 
thazard), pink ear emperor (Lethrinus lentjan), coastal trevally (Carangoides coeruleopinnatus), and red 
snapper (Lutjanus malabaricus). When the small-scale fishing fleet competition is carried out 
continuously, without surveillance, the fish resources decline, therefore it is essential to monitor and 
control the input and output techniques. 
Key Words: fisherman behavior, fishing efforts, fishing ground, catch, control techniques.  

 

 

Introduction. The fleet’s dynamics of small-scale fisheries are an aspect of fishing effort 

to increase catches (Nelwan et al 2010). According to Hilborn (2007), the economic 

benefits and policies or regulations, are strongly influenced by changes in fishermen's 

behavior as well as in fishing fleet distribution and capacity (Gillis & Frank 2001; Van 

Putten et al 2012). This dynamics are carried out on a relatively small fishing fleet with 

low tonnage (Mozumder et al 2018), operated close to the coast (McConney & Charles 

2008; Fathanah et al 2013), and targeted at high-value fish species in open access 

systems for commercial purposes at low operational costs (Castilla & Defeo 2001; Defeo 

et al 2016; Gianelli et al 2019), thereby causing an increase in fishing pressure which 

potentially leads to ecological, economic and social vulnerabilities (Chodriyah & Wiyono 

2011). 

 The policies and regulations issued by the government were unable to effectively 

control or manage multi species and multi gear small scale fisheries in the Kei Islands, 

which led to an increase in the number and diversity of catches (<10 GT, gross tonnage), 

and intensified the operations in the fishing area situated at 0-4 miles distance from the 

coast, with the intent to maximize catches and profits. This condition altered the 

ecosystem and led to restrictions on the capturing technology, due to the decline of the 

catch volumes over time. According to the Department of Maritime Affairs and Fisheries 

data, obtained from the Southeast Maluku Regency (DKP 2014), resources derived from 

certain fishing grounds in the coastal area (0-4 miles) have exceeded the total allowable 

catch (TAC), while the catch per unit of effort (CPUE) lowered by 1.38% from 2001 to 
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2014 (Abrahamsz & Ayal 2015). Assuming this condition continues without being 

effectively regulated amid decreasing fish resources, it would cause overcapacity and 

overfishing. Therefore, an understanding of fleet dynamics and fishing behavior is 

important for successful fisheries management (Wilen 1979; Van Putten et al 2012).  

The coastal waters of the Eastern Kei Kecil Island are typically different from the 

deep and shallow sea straits. According to Nelwan et al (2010), this tends to affect the 

condition of capture fisheries, as well as fishing efforts. Atmaja et al (2012) reported that 

fishermen’s behavior, several environmental variables, the ever-changing fishing 

processes (Boenish & Chen 2018), as well as the high diversity in small-scale fisheries 

(Fathanah et al 2013), cause difficulty in predictions of the fishing grounds and efforts, 

distribution of species, and seasons (periods). Therefore, to avoid over-fishing and to 

optimize the use of fish resources in a particular season, an absolute understanding of 

the seasonal fleet dynamics and of the fishing grounds in small-scale fisheries on the 

Eastern Kei Kecil Island is necessary. This information is essential and needs to be used 

as a reference to optimally and effectively manage small-scale fisheries to create a 

sustainable livelihood (Allison & Ellis 2001; Frid & Belmakera 2019). In conclusion, the 

main objective of this research is to identify the fleet dynamics of small-scale fisheries on 

the Eastern Kei Kecil Island, Indonesia. 

 

Material and Method 

 

Description of the study sites. This research was conducted from October 2019 to 

March 2020 in thirteen villages (Ohoi) in the Eastern Kei Kecil region, namely Dunwahan, 

Sitniohoi, Letman, Faer, Ohoijang, Faan, Sathean, Disuk, Revav, Rat, Mastur, Elar and 

Danar. These are the fishing bases for local fishermen in the Kei Islands waters during 

the west monsoon (December-February), transition 1 (March-May), east monsoon (June-

August), and transition 2 (September-November) (Figure 1).  

 

 
Figure 1. Fishing base for local fishermen, in Eastern Kei Kecil Island, Indonesia. 

 

The data collection. This includes monsoon, fishing grounds, gears used, and types of 

catches. The data collection is based on interview techniques such as questionnaire 

guidance, a survey of fishing area, identification of catches, and participative mapping. 

Interviews and participatory mapping were conducted on 102 respondents, as shown in 

Table 1. 
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Table 1 

The respondents’ distribution based on the type of fishing gear at the research locations 

 

No Village Type of fishing gear Respondent 

1 Dunwahan 

Hand line 

Vertical line 

Bottom gillnet 

Drift gillnet 

Troll line 

2 

2 

2 

2 

3 

2 Sitniohoi 

Vertical line 

Drift gillnet 

Bottom gillnet 

2 

2 

2 

3 Letman Bottom gillnet 2 

4 Faer Hand line 2 

5 Ohoijang Hand line 1 

6 Faan 

Hand line 

Vertical line 

Bottom gillnet 

Drift gillnet 

1 

1 

1 

2 

7 Sathean 

Lift net 

Purse seine 

Hand line 

Vertical line 

15 

12 

1 

2 

8 Disuk 

Hand line 

Vertical line 

Bottom gillnet 

Drift gillnet 

1 

1 

1 

3 

9 Revav 

Hand line 

Vertical line 

Bottom gillnet 

Drift gillnet 

2 

2 

2 

4 

10 Raat 

Hand line 

Vertical line 

Bottom gillnet 

Troll line 

1 

1 

1 

3 

11 Mastur 

Hand line 

Vertical line 

Bottom gillnet 

Troll line 

2 

2 

2 

4 

12 Elar 

Hand line 

Vertical line 

Bottom gillnet 

Troll line 

1 

1 

2 

4 

13 Danar 

Hand line 

Vertical line 

Drift gillnet 

Troll line 

1 

1 

2 

1 

 Total 102 

 

Data analysis. The identification of small-scale fisheries is based on the catches, 

monsoon changes, fishing ground and gear with a capacity <10 GT (DKP 2016), 

frequently operated on the Eastern Kei Kecil Island, and it is carried out per monsoon. 

The use of these variables is based on the definition of fishing fleet dynamics, which was 

temporally and spatially conducted to manage fish resources (Charles 2001). The various 

stages are as follows: 
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1. Identifying catch composition: includes the type and number of fish caught and the 

kind of fishing fleet utilized, and it is carried out every monsoon. Furthermore, they were 

all tabulated following the small-scale fishing fleets utilized. 

2. Determining the fishing ground per monsoon: on grid maps, fishing grounds or catch 

locations per monsoon were marked with the support of fishermen respondents. 

According to Rahimah (2016), the map assists them in providing information on the 

fishing ground. The selected locations that measure 1 x 1 km are reprocessed by the 

Google Earth program using the Arc Map software to discover the latitude and longitude. 

The processed map is analyzed descriptively to discover the dominant location per fishing 

time. 

3. Characterizing the climate per monsoon: data and information on climate are based on 

rainfall and wind speed in the Kei Kecil Island region. Furthermore, they were tabulated 

based on the monsoon. A detailed comparative analysis of the catches and fishing ground 

is carried out to interpret and compare the events during the study. Furthermore, a 

descriptive statistics report was presented in a tabular form, graphs, pie charts, and 

pictograms, in to calculate the mode, median, mean, decile, percentile, deviation and 

percentage (Sugiyono 2011). 

 

Results. The fleet spatial and temporal dynamics in small-scale fisheries conducted by 

fishermen in the Eastern Kei Kecil Island vary greatly according to the monsoon, fish 

resources diversity and dispersal, and economic values. This dynamic identification is 

carried out per monsoon, by type of gear dominantly operated with a capacity of <10 GT 

(DKP 2016), catches, fishing ground and climate. The prevalent fishing gears are bottom 

gillnet, gillnet drift, troll, hand and vertical lines, lift net and purse seine. The monsoons 

are the west monsoon (December-February), the transition 1 (March-May), the east 

monsoon (June-August) and the transition 2 (September-November). 

 

Lift net fleets dynamics. According to the spatial and temporal map in Figure 2, lift net 

fishing grounds were discovered in the west monsoon until the end of transition 1, in the 

Nerong Strait waters (Watlus and Daar islands). However, it later migrated to the Er and 

Ngodan islands in August. Throughout the east monsoon, most of the lift net fishing 

grounds are located in the Dulah Sea, Ut, and Ubur islands. 

 

 
Figure 2. Maps of lift net fishing ground (a-West monsoon; b-Transition period 1). 
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Figure 3. Maps of lift net fishing ground (a-East monsoon; b-Transition period 2). 

 

Figure 3 shows that in the middle of the east monsoon, July till September, the lift net 

fishing ground tends to exist in the waters of Ohoitel, Ohoitahit, Tamedan, Ngadi, and 

Dullah Darat villages. At the beginning of transition 2, most of the lift net fleet has 

returned to the Nerong strait waters and remained there till the end of the west 

monsoon. 

 

 

 
   Figure 4. Percentage and average catch of lift net for monsoon. 

 

According to Figure 4, the highest lift net catch of 29,439 kg occurred during the east 

monsoon, the dominant fish species were white anchovies (Stolephorus indicus) 

(66.16%), and mud anchovies (Stolephorus commersonnii) (25.45%), fringescale 

sardinella (Sardinella fimbriata) (3.05%), Indian scad (Decapterus russelli) (2.80%), and 

bigeye scad (Selar crumenophthalmus) (2.54%). The lowest average catch, of 15,512 

kg, occurred during the transition 1 and was dominated by D. russelli (28.63%), S. 

crumenophthalmus (20.82%), S. commersonnii (18.79%), and S. indicus (15.62%), as 

well as S. fimbriata (16.14%). The average catch during the west monsoon and transition 

2 was of 16,700 kg, and 21,851 kg, respectively. 
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Purse seine fleets dynamics. According to Figure 5, the spatial and temporal map 

showed that, during the west monsoon to the beginning of the east monsoon, the fishing 

ground in the fish aggregating devices (FADs) waters was scattered along the Straong 

and eastern Tayando straits, like the eastern Kei Besar fishing ground. Furthermore, 

fishermen switch to fishing gear such as lift net, bottom and vertical lines. Based on 

Figure 6, the highest average catch, of 37,278 kg, occurred in during the transition 1, 

and it was dominated by D. russelli (96.03%), yellow stripe scad (Selaroides leptolepis) 

(2.47%), frigate tuna (Auxis thazard) (1.29%), trevally (Caranx spp.) (0.11%), mackerel 

(Rastrelliger spp.) (0.08%), and Barred queenfish (Scomberoides tala) (0.11%) and 

(0.03%), respectively. 

                                                                    

 

 
Figure 5. Maps of purse seine fishing ground (a-West monsoon; b-Transition period 1;  

c-Transition period 1). 

 

The lowest average catch of 4,663 kg occurred during the east monsoon, and was 

dominated by D. russelli (92.22%), A. thazard (5.36%), S. leptolepis (2.04%), Caranx 

spp. (0.21%), Rastrelliger spp. (0.11%), and S. tala (0.06%).  
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Figure 6. Percentage and average catch of purse seine for monsoon. 

 

Troll line fleets dynamics. The spatial and temporal map in Figure 7 shows that during 

the west monsoon, the fishing ground was situated in the Nerong Strait (location of 

FADs), Ngaf Island, Tanjung Nijun, Ohoider and Marang waters. However, during the 

transition period 1, it migrated to the Ngiarvarat and Ngodan Islands. Figure 7c-d shows 

that during the East monsoon it migrateds to the Nerong Strait (Rat, Mastur and Elar), 

Ngodan, Ngiarvarat, Matwaer, and Lairkasber islands. Although, during the transition 2, 

the fishing ground was located in the Rat, Mastur, Elar, Danar, Marang, Ngodan, and 

Ngaf and Ngiarvarat Islands.  

 

 
Figure 7. Maps of troll line fishing ground (a-West monsoon; b-Transition period 1;  

c-East monsoon; d-Transition period 2). 
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Figure 8. Percentage and average catch of troll line for monsoon. 

 

Figure 8 shows that the highest average catch of 3,922 kg occurred in the east monsoon 

and was dominated by A. thazard (61.19%), D. russelli (32.69%), skipjack tuna 

(Katsuwanus pelamis) (2.29%), trevally (Caranx sexfaciatus) (2.04%), and mackerel 

(Scomberomorus commersonni) (1.78%). The lowest average catch of 2,073 kg occurred 

during the west monsoon. It was dominated by D. russelli (46.63%), A. thazard 

(41.83%), C. sexfaciatus (4.33%), S. commersonni (3.85%), and skipjack tuna 

(Katsuwanus pelamis) (3.37%). The average catch during the transitions 2 and 1 was of 

3,023 kg and 2,086 kg respectively. 

 

Hand line fleets dynamics. The spatial and temporal map in Figure 9 shows that during 

the west monsoon the fishing ground migrated to the waters of Tayando, Nusren, Mas, 

Er, Ngodan, Ngaf, Dulah Laut, Kus, Namkot, Watlus and Daar Islands, as well as the 

Tanjung Burang, Kelapa Tiga, Nguret, Matan, Marang, met Ngar-ngar, met Hamatan, 

Ohoi Revav (met Ver, and met Kebul), Ohoi Rat, Ohoi Mastur, Ohoi Elar, Ohoi Langiar fer, 

and Ohoi Danar (met Ngon, met Roa, met Tenbav, met Bai).  

 

 
Figure 9. Maps of hand line fishing ground (a-West monsoon; b-Transition period 1). 
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Figure 10. Maps of hand line fishing ground (a-East monsoon; b-Transition period 2). 

 

Meanwhile, during transition 1, the fishing ground migrated to the waters of Er, Ngaf, 

Ngodan, Watlus, Daar, Dulah and Mas islands, as well as Vasay, Matan, Kus, Pal, met 

Banghu, Kelapa tiga, met Hamatan, Tanjung Burang, Ohoi Revav (met Ver and met 

Kebul), Ohoi Rat, Ohoi Mastur, Ohoi Elar, Ohoi Langiar fer, and Ohoi Danar (met Ngon, 

met Roa, and met Tenbav, met Bai). Figure 10 shows the East monsoon, fishing grounds 

were discovered in the waters of Ngaf, Er, Ngodan, Kus, Nai, Tayando (Ree island, west 

Tayando, and north Tayando), subsequently in the waters of Watlus, and Daar islands, as 

well as in the waters of Ohoi Revav (near the beach), Ngurtawardan, Namkot, Tanimbar 

kei, Dusun, Nerong strait (FAD area), and Ohoi Danar (near the beach). In transition 2, 

the fishing ground was found in the surrounding waters of Er and Ngodan islands, Ngaf, 

Kus (Ut), Nai, Warbal, Tam, Nusreen, east and north Tayando island, Watlus, and Daar 

islands, as well as in the Tanjung Nijun, Tanimbar Kei, Revav (met Ver and met Kebul), 

and Danar Ohoi (met Ngon, met Roa, met Tenbav and met Bai), met Faruk, met Faet, 

and met Ngane.  

    

 

 
Figure 11. Percentage and average catch of hand line for monsoon. 
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Figure 11 shows the highest average catch that occurred during transition 2, and it was 

dominated by the pink ear emperor (Lethrinus lentjan) (19.46%), trevally (Carangoides 

coeruleopinnatus) (12.81%), red snapper (Lutjanus malabaricus) (11.66%), rusty jobfish 

(Aphareus rutilans) (10.90%), vanuatu snapper (Paracaesio gonzalesi) (10.81%), deep 

water red snaper (Etelis carbunculus) (10.43%), blue stripe snapper (Lutjanus kasmira) 

(10.22%), grouper (Plectropomus leopardus) (10.00%), and D. russelli (3.70%). The 

lowest average catch, of 979 kg, occurred in transition 1 and it was dominated by L. 

lentjan (20.12%), C. coeruleopinnatus (14.30%), L. kasmira (11.25%), L. malabaricus 

(11.13%), A. rutilans (10.66%), P. gonzalesi (10.07%), P. leopardus (9.09%), E. 

carbunculus (8.48%), and D. russelli (4.70%). The average catch during the west and 

east monsoon was of 1,263 kg and 1,126 kg respectively. 

 

Vertical line fleets dynamics. The spatial and temporal maps in Figure 12, show that 

during the west monsoon, the fishing ground was located in the waters near Er, Ngodan, 

Ngaf, Watlus and Daar Islands, Tanjung Company, Nguret, Namkot, Met Ngar-ngar, 

Lairkasber, Ohoi Revav (Ver and Met Kebul), and Ohoi Danar (Met Ngon, Tenbav, Bai, 

Roa). In transition 1, the fishing ground was found in the surrounding waters of Er and 

Ngodan islands, Met Vait and Vasay, Kelapa Tiga, Met Ngar-ngar, Nguret, Ohoider, 

Lairkasber, and Ohoi Danar (Met Ngon, Met Roa, Met Tenbav, Met Bai). During the east 

monsoon, the fishing ground was situated in the surrounding waters of Er, Ngodan and 

Ngaf islands, Ngiarvarat, Ngurtawadan, Kelapa Tiga, Nguret, Namkot, met Ngar-ngar, 

Lairkasber, Ohoi Rat, Ohoi Mastur, and Ohoi Elar. 

 

 
Figure 12. Maps of vertical line fishing ground (a-West monsoon; b-Transition period;  

c-East monsoon; d-Transition period 2). 

 

Conversely, during transition 2, the fishing ground was located in the surrounding waters 

of Er, Ngodan, Ngaf, Watlus and Daar islands, as well as in Dusun, Tanjung company, 

Kelapa Tiga, Nguret, Ohoider, Met Ngar-ngar, Lairkasber, Ohoi Revav (Met Ver and Met 

Kebul), Ohoi Danar (Met Ngon, Met Roa, Met Tenbav, Met Bai) and West Kei Besar 

(location of FADs).  
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Figure 13. Percentage and average catch of vertical line for monsoon. 

 

Figure 13 shows that the highest average catch of 1,805 kg occurred during the east 

monsoon, and it was dominated by A. thazard (24.93%), emperor (Lethrinus spp.) 

(21.33%), D. russelli (19.39%), snapper (Lutjanus spp.) (14.96%), Caranx spp. 

(11.08%), and Scomberomorus sp. (8.31%). The lowest average catch of 703 kg 

occurred during the west monsoon, and was dominated by Lethrinus spp. (23.47%), 

snapper (Lutjanus spp.) (18.49%), Caranx spp. (17.07%), Scomberomorus sp. 

(15.36%), D. russelli (14.22%), and A. thazard (11.38%). During transitions 2 and 1, 

the average catch was of 1,696 kg and 763 kg, respectively.  

 

Drift gillnet fleets dynamics. The spatial and temporal maps on Figure 14 showed that 

during the west monsoon, the fishing ground was located in the waters of Kelapa Tiga, 

Ngiarvarat, but it was also found between Ngodan and Er islands, Ngurtawardan and 

Metwair, Watlus, Daar islands, Ohoi Revav, and Ohoi Danar (met Ngon, met Roa, met 

Tenbav, met Bai).   

 

 
Figure 14. Maps of drift gillnet fishing ground (a-West monsoon; b-Transition period). 
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Figure 15. Maps of drift gillnet fishing ground (a-East monsoon; b-Transition period 2). 

 

Furthermore, during transition 1, fishing grounds were discovered in the waters between 

Ngodan and Er islands, ahead of Ngaf, Ngiarvarat, Dusun, Marang, Watlus and Daar 

islands, Ohoi Revav, and Ohoi Danar (Ngon, Met Roa, Tenbav, Met Bai). However, in 

Figure 15, in the east monsoon, fishing grounds were found in the surrounding waters of 

Ngodan and Er, Ngaf, Karang Panjang, Namkot, Watlus, and Daar islands, Ohoi Revav 

(all located near the beach), as well as Ohoi Danar beach (met Roa, met Tenbav, met 

Bai). During the transition 2, the fishing ground was situated in the surrounding waters of 

Er and Ngodan, Ngaf, Ngiarvarat, Ngurtawardan, Ohoider, Watlus, Daar islands, Ohoi 

Revav (met Ver and met Kebul), and Ohoi Danar (met Ngon, met Roa, met Tenbav, met 

Bai).   

 

 

 
Figure 16. Percentage and average catch of drift gillnet for monsoon. 

 

Figure 16 shows that the highest average catch of 1,271 kg occurred in transition 2, and 

was dominated by Rastrelliger spp. (27.54%), black-barred halfbeak (Hemiramphus far) 

(25.18%), Lethrinus spp. (17.39%), Caranx spp. (15.74%), and A. thazard (14.16%). 

The lowest average catch of 569 kg occured in transition 1 and it was dominated by 

 837  

 569  
 678  

 1,271  

 -

 500

 1,000

 1,500

West monsoon Transition period 1 East monsoon Transition period 2

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

West

monsoon

Transition

period 1

East

monsoon

Transition

period 2

Restrellinger kanagurta

Hemirhampus far

Lethrinus lenjtan

Carangoides coeruleopinnatus

Auxis thazard



AACL Bioflux, 2020, Volume 13, Issue 5. 

http://www.bioflux.com.ro/aacl 2847 

Lethrinus spp. (26.36%), A. thazard (22.67%), trevally (Caranx spp.) (21.09%), 

Rastrelliger spp. (15.82%), and H. far (14.06%). During the west and east monsoon, the 

average catch was of 837 kg and 678 kg, respectively. 

 

Bottom gillnet fleets dynamics. According to the spatial and temporal maps in Figure 

17, during the west monsoon the fishing ground was situated in the surrounding of Nai, 

Ngaf, Er, Ngodan, Dusun, Ohoider, Namkot, Kelapa Tiga, Nguret, Vasay, Matan, Met 

Ngar-ngar, Mas, Dulah Laut, met Hamatan, Daar, and Watlus islands, as well as Ohoi 

Revav, Ohoi Rat, Ohoi Mastur and Ohoi Elar. In transition 1, the fishing ground was 

located in the islands of Er, Ngoda, Ngaf, Ngurtawadan, the Tanjung company, Ohoider, 

Namkot, Nguret, Met Hamatan, Ohoi Tamedan, Mas, Daar, Watlus, Ohoi Revav, Ohoi Rat, 

Ohoi Mastur and Ohoi Elar. During the east monsoon, the fishing grounds were found in 

the northwest and east Tayando, the islands of Nai, Ngaf, Er, Daar, Watlus and Ngodan, 

the Tanjung Company, Namkot, Ohoider, Lairkasber, Kelapa Tiga, Nguret, Matan, 

Marang, Met Ngar-ngar, Ubur Island, Met Hamat, Ohoi Revav, Ohoi Rat, Ohoi Mastur and 

Ohoi Elar. 

 

 
Figure 17. Maps of bottom gillnet fishing ground (a-West monsoon; b-Transition period 1; 

c-East monsoon; d-Transition period 2). 

 

During the transition 2, the fishing ground was found near the islands of Er, Ngodan, 

Ngaf, Nai, Ohoiwa, Mas, Ubur, Daar, Watlus, Ngurtawadan, Lairkasber, Ohoider, Kelapa 

Tiga, Nguret, Vasay, Karang Panjang, Matan, Met Hamat, Ohoi Tamedan, Ohoi Revav, 

Ohoi Rat, Ohoi Mastur and Ohoi Elar. 
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Figure 18. Percentage and average catch of bottom line for monsoon. 

 

Figure 18 shows that the highest average catch of 1,602 kg occurred during the 

transition 2, and it was dominated by L. lentjan (32.02%), rabbit (Siganus spp.) 

(26.84%), goatfish (Parupeneus spp.) (22.13%), silver-biddy whipfin (Gerres sp.) 

(10.36%), and parrotfish (Scarus spp.) (8.66%). The lowest average catch of 696 kg 

occurred in transition 1, and was dominated by L. lentjan (31.31%), Siganus spp. 

(26.57%), Parupeneus spp. (21.82%), Scarus spp. (10.82%), and Gerres sp. (9.49%). 

In the west and east monsoon, the average catch was of 1,054 kg and 830 kg, 

respectively. 

 

Discussion. This study reported that the fishermen's behavior towards the allocation of 

passive and active fishing gear in the exploitation of pelagic and demersal fish resources 

differs according to the monsoon. The operation of various fishing gears such as vertical 

hand, and trolling fishing lines, drift, and basic gillnet, as well as purse seine in different 

fishing grounds, particularly in the east monsoon and transition 2 (Figures 2-18), is 

influenced by external factors such as the distribution, price and abundance of fish. 

Therefore, there is a need for an understanding of these external factors as well as the 

for fisheries management measures implementation (Charles 2001; Wiyono et al 2006). 

The fishermen's decision to switch from purse seine to vertical and hand lines, and lift net 

during the east monsoon, is influenced by the fluctuations in resources (Bene & Tewfik 

2001), the number of seasonal catch, the income as well as the avoidance of risks due to 

climatic conditions (Wiyono et al 2006). Changes in the fishing ground and the allocation 

of fishing gear during each monsoon influence the amount of catches. The highest 

catches of pelagic and demersal fish occurred in the east monsoon and transition 2, 

respectively, as shown in Figures 4-18. Generally, the fishing fleet dynamics conducted 

by fishermen in the Eastern Kei Kecil Island during the monsoon (west, east, transition 

period 1 and 2) aims to maximize the economic values of both targeted and non-targeted 

fish. According to Maticskoko et al (2011), small scale fisheries usually involve a variety 

of fishing gear, techniques and fishing grounds to maximize catches and profits. The 

most economically valuable dominant catches in the Eastern Kei Kecil Island are: D. 

russelli, A. thazard, anchovy (Stolephorus spp.), L. lentjan, C. coeruleopinnatus and L. 

malabaricus. Important economic fish resources that contribute the largest income in the 

Kei Islands are Stolephorus baganensis, Caesio xanthonota, Euthynnus affinis, 

Decapterus macrosoma, L. lentjan and Auxis rochei (Hamid et al 2020). 
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Various types and sizes of fleet dynamics are used in small-scale fisheries as well 

as in exploiting fish resources. In this study, a technical interaction was discovered to 

exist between the fleet, namely lift net, purse seine, troll line, vertical line and gillnet 

drift, and the resources, such as D. russelli, A. thazard, Caranx spp. and Scomberomorus 

sp., in the Nerong strait, during the western monsoon. This is the primary interaction 

that exists between fishing efforts, fishing grounds and resources (Ulrich et al 2001). This 

has an impact on the competitive contributions of these fleets in obtaining economically 

valuable catches. According to Boncoeur et al (1998), competition occurs due to the need 

to fight over fish resources in the same fishing ground, fight over the same fish resources 

(Ulrich et al 2001), at the same depth where the fishing gear is operated (Pranata 2013; 

Yusuf et al 2019). 

The changes in fishermen's behavior and the allocation of fishing gear on a 

monsoon basis at the Eastern Kei Kecil Island aim to maximize catches and income. 

However, a decline in fish resources tends to occur, assuming this condition is 

continuously carried out without controlling the narrow fishing ground (0-4 miles). It was 

discovered during the purse seine operation, which caused the fishing ground to migrate 

to the east of Tayando Island in 2019. Furthermore, the increase in fishing gear utilized 

every year causes an increase in the exploitation of fish resources in the tropics as well 

as damages the food webs (Pauly et al 2001). This condition increases the pressure on 

fish resources, thereby causing a drastic decline in production (Wiyono 2011). Therefore, 

successfully managing resources depends on monitoring and regulating fishing efforts 

(Rosenberg & Brault 1993; Stefansson & Rosenberg 2005). The main step in controlling 

fishing effort in capture fisheries relies on the input and output control techniques (Belido 

et al 2019). 

 

Conclusions. This study stated that the fishermen's behavior towards the allocation of 

passive and active fishing gear in the exploitation of pelagic and demersal fish resources 

differed according to the monsoon and was influenced by the abundance of fish, its 

distribution, and price. The fleet dynamics of small-scale fisheries aim to maximize 

catches and income. This condition led to the operation of several fishing fleets, namely 

lift net, purse seine, troll, vertical and hand lines, as well as gillnet in the same fishing 

area. Furthermore, this led to the competition for economically valuable fish resources, 

namely D. russelli, A. thazard, L. lentjan, C. coeruleopinnatus and L. malabaricus. 

Assuming this condition is continuously carried out without regulation, it tends to have an 

impact on decreasing the fish resources; therefore it is necessary to monitor and control 

the input and output techniques. 
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