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ABSTRACT

Fish Aggregation Devices (FADs) are usually used by fishermen to concentrate fish for an efficient
catching activity. However, the number, distance, and distribution in the waters need to be assessed in
relation to the productivity of the FADs in order to maintain the sustainability. This study was aimed to
map the distribution of FADs; to analyze the distribution of species, number and size of fish associated
with FADs; and to calculate FAD productivity based on distribution in the Outer Ambon Bay waters. Data
was obtained by observation and interview. Field observation, including: coordinates and number of
FADs, species, number and size of fish. The distance and distribution of FADs, was mapped using
software (Argis web), while the productivity of FADs was analyzed base on catch per unit effort (CPUE).
The result, FAD in Outer Ambon Bay waters was found 25 unit and the average distance of FAD was
obtained 0.47 nautical miles, and the placement of the device was irregular. The placement pattern of
FADs were generally straight to coastline. Small pelagic fish was found 7 species and the 5 of the
dominant species were obtained Decapterus sp, Selar crumenophthalmus, Rastreliger sp, Sardinella sp
and Selaroides sp. The species were unevenly spread at each FAD with quite varied sizes. FAD
productivity showed that the highest productivity was found in the middle group FAD at Ambon Bay
waters.
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ABSTRAK

Rumpon digunakan oleh nelayan untuk mengkonsentrasikan ikan sehingga mudah untuk ditangkap.
Akan tetapi jika penempatan rumpon tidak memperhitungkan jarak, maka diduga akan mempengaruhi
produktivitas rumpon dan dapat berdampak terhadap keberlanjutannya. Penelitian ini bertujuan untuk
memetakan distribusi rumpon; menganalisis distribusi spesies, jumlah dan ukuran ikan yang tertangkap
dengan pukat cincin pada rumpon, dan menganalisis produktivitas rumpon berdasarkan distribusinya di
perairanTeluk Ambon Luar (TAL). Data diperoleh dengan cara observasi dan wawancara. Observasi
lapangan meliputi: koordinat dan jumlah rumpon, jenis, jumlah dan ukuran ikan. Data dari jenis, jumlah
dan ukuran ikan dianalsis secara deskriptif, sedangkan posisi rumpon dipetakan dengan menggunakan
software (Argis web). Produktivitas rumpon dianalisis melalui pendekatan catch per unit effort (CPUE).
Hasil Penelitian ini ditemukan 25 unit rumpon di Teluk Ambon Luar, dengan jarak rata-rata antara
rumpon 0,47 mil laut. Pola penempatan rumpon adalah tidak beraturan. Jenis ikan pada rumpon
diperoleh 7 spesies, dan spesies yang dominan diperoleh 5 spesies, yaitu: Decapterus sp, Selar
cumonepthalmus, Rastreliger sp, Sardinella sp dan Selaroides sp. Spesies-spesies tersebut menyebar
tidak merata pada setiap rumpon dengan ukuran cukup bervariasi. Produktivitas rumpon tertinggi
diperoleh pada kelompok rumpon yang terletak di bagian tengah.

Kata Kunci: Jarak, ukuran, pelagis kecil, produktivitas.

1. Introduction and sub-tropical waters because it is quite
productive in an effort to concentrate fish to
make it easier to be caught by fishermen.
Fishermen no longer explore for fish and fishing

Fish Aggregation Device (FAD) is one of
the fishing aids that widely is used in tropical
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activities around the FADs is increased fishing
productivity (Sudirman 2013; Nurani et al.,
2014; Cabral et al., 2014). Whereas Beverly et
al., (2012) stated that fishing around FAD for
high value pelagic species is very effective in
terms of cost and time if compared to without
using FAD. The condition encourages
fishermen to use FADs to increase their
catches, especially The fishing target is small
pelagic fish that have economic value.

The same condition was found in small
pelagic fisheries by fishermen in Ambon Bay
coastal. Geographically Ambon Bay water is
divided into two parts, namely: Inner Ambon
Bay waters (TAD: perairan Teluk Ambon
Dalam) and Outer Ambon Bay waters (TAL:
perairan Teluk Ambon Luar). The Outer Ambon
Bay waters (TAL) is one of the areas with high
potential for small pelagic fish species such as:
Decapterus sp, Selar sp, Rastreliger sp,
Selaroides sp and others. Purse Seine
fisherman is fishing around FADs in the waters
of Outer Ambon Bay waters. However, the
catch of the purse seine tends to decrease at
this time. Initial information from interviews to
fishermen over the past 5 years, some of FAD
in TAL are decrease in production due to
increasing the number of FADs. Increasing
number of FADs in this region since the
government provided assistance and
permission to operate FADs to facilitate the
purse seiner after the humanitarian conflict in
Ambon in 2004 (Tiven et al., 2018).

Local fishermen state that the aplication of
FADs in the Outer Ambon Bay waters (TAL), the
distance between FAD are very close (less than
1 mile), impact of the condition, fishermen
difficult to choose FADs as concentrating the
fish. Government have stated that the distance
between FADs 10 nautical miles (Kepmen KP
RI Number 26/ Permen-Kp /2014) to keep the
highest of FAD productivity and the
sustainability of fisheries resources for long
usage. Important questions are need to answer
base on scientific data of FADs that have
operated in the Outer Ambon Bay waters are:
How many and the distance of FADs to the
other ?, what is the species and sizes of fish that
distributed in FAD ? and how much productivity
of the FADs?.

Species of Decapterus sp, Katsuwonus
pelamis and Thunnus albacares are caught
around the FADs that the fish are dominated by
immature and juvenile fish (Prayitno et al.,
2017). The condition is due to the increasing
number of FADs and fishing efforts (Davies et
al., 2014). Cabral et al., (2014) stated that the
use of FADs can increase the catch per unit of

the vessel when the number of fishing attempts
is still low. However, it can threaten the
sustainability of fishery activities, if the number
of fishing attempts is too high. In addition,
Taquat et al.,, (2007) stated that the fish
gathered around FADs are mostly juvenile from
large pelagic fish and reef fish. These fish swim
near the surface to a depth of 10 m and the fish
in range of the depth of the purse seiner, and
the fish can be easily caught by the net. The
capture of immature and juvenile fish from tuna
or other fish will threaten the survival of these
fish species (Dagorn et al., 2012; Prayitno et al.,
2017). The objectives of this study were: (1) to
analyze and to map the distribution of FADs; (2)
to analyze the species distribution, number and
size of fish in FAD, and (3) to calculate FAD
productivity in TAL.

2. Material and methods

The research was conducted in Outer
Ambon Bay waters from July to September
2018. Field survey, interview and observation
were done twice to collect the position of FADs,
fish species, fish measurement, and the data
are analyzed descriptive-qualitatively. FADs
position are fixed using Global Positioning
System (GPS) on a single longboat. The first
observation, the data of FADs locations were
collected and assisted by local expert long-term
fishermen. The second observation:
identification of fish species and fish measure-
ment are collected from the purse seiner in each
FAD as much as 10% of the total catch.
Whereas to find out the productivity of FAD,
data are obtained directly from the logbook of
each FAD owner. The data are tabulated,
analyzed and mapped towards basic map of
Ambon Island waters. FAD position in Outer
Ambon Bay waters is shown in Figure 2 and
construction of FAD operated is shown in Figure
1. Productivity of FAD is analyzed base on
Gulland 1983; Sparre and Venema 1992, as
follow :

PR= Cr1+Cr2....Crn/N

where:
PR is Productivity of FAD,
Cr is CPUE of FAD (Fadi-n),
N is number of FAD,
CPUE is catch per unit effort (c/f),
c is catch, and f is effort (number of trip).

Based on the distribution of FAD position and
FAD distance are divided into 6 groups, as is
shown in Table 1.
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Figure 1. Construction of FAD using in Outer Ambon Bay waters

Table 1. Astronomical Position, Group and Distance of FADs in the Outer Ambon Bay waters

21

Position Distance of FAD
No Latitude Longitude Group of FADs (nautical mile)
1 03°44'49. 21" S 128° 04' 55. 27" E Group A 0.5-0.76
2 03" 44' 35. 62"S 128° 04' 53. 37" E
3 03" 42' 55. 02"S 128° 05'56. 71" E
4 03°45'21.13"S 128 "06' 15. 50" E Group B 0.2-0.72
5 03°45' 08. 54" S 128° 05'35. 27" E
6 03" 43'54. 29"S 128° 06' 07. 75" E
7 03°44'26.14"S  128°06'08.43"E
8 03°44'39.33"S  128°06'08.94"E
9 03°44' 55. 38" S 128° 06' 09. 66" E
10 03°45'08.47"S  128°06'11.03"E
11 03°45'03.85"S  128°06'01.95" E
12 03°43'41.60"S  128°07'09.88"E Group C 0.40-0.56
13 03°43'30.62"S  128°06'06. 12" E
14 03°42'34.12"S  128°07'59.95"E Group D
15 03°43'35.69"S  128° 07'00.00" E 0.05-0.20
16 03°43'37.96"S  128°07'03.39"E
17 03°42'33.56"S  128°07'56.79"E Group E 0.05-0.07
18 03°42'39.61"S  128°08'10.89"E
19 03°42'55.42"S  128°08'27.37"E
20 03°42'32.01"S  128°08'20.87"E
21 03°42'33.31"S  128°07'56.27"E
22 03°42'55.42"S  128°08'27.37"E
23 03°44'07.49"S  128°04'51.31"E Group F 0.69-0.86
24 03°41'37.63"S  128°08'12.78"E
25 03°41'56.94"S  128°08'12.43"E

Sources: primary data (2018)
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Figure 2. Map of distribution of 25 FADs in Outer Ambon Bay waters

3. Results and Discussions
3.1. Distribution of FADs

Total number of FADs at the Outer Ambon
Bay waters (TAL: Teluk Ambon Luar) was found
25 units. Those FADs were belong to the
fishermen from Laha and Hative Besar, Teluk
Ambon District. The position of FADs from
seaside to Ambon Bay waters were show that
the FADs position between 128° 04 '55.27' '-
128° 04' 51. 31 " E and 03°44 '49.21 "- 03" 44"
07.49" S (Fig. 2). FADs were fixed at depth of
400-700 m. The distance of FAD to other were
very close, i.e. between 0.05-0.86 nautical miles
and the average distance was found 0.47
nautical miles, whereas the position distribution
pattern of FADs were obtained irregular. Some
FADs or group of FAD were placed straight to
the coastline and some FADs were seemed to
form a group in irregular pattern (Fig. 2).
Referring to the Minister of Maritime Affairs and
Fisheries Regulation No. 26 / PERMEN-KP /
2014, the distribution of FADs in TAL waters,
especially the distance and the distribution
pattern were shown contrary to the intended
regulation. The distance between FADs based
on the regulation is 10 nautical miles and the
placement pattern does not produce a fencing
effect to the fish migration.

3.2. Distribution of Species, Amount and Size
of Fish

The waters of Ambon Bay was a fertile
habitat for various of small pelagic fish species,
the water was directly influenced by Banda Sea,
Arafura Sea. Zamroni et al (2014) stated that
the main habitat of mackerel scad is in deep
ocean waters which form a large groups in the
surface layer. Scads (Decapterus sp) from
Ambon waters is caught throughout the year
(Sangaiji et al (2014); Ongkers et al 2016). The
species is caught by purse seiner that operated
near FADs and the fish was as dominant
species that catch from Ambon waters by
fisherman (Silooy et al, 2019). As well, big eye
scad (Selar sp) is dominant fish species that
catch by drift gillnetter in Inner Ambon Bay
waters (Matrutty et al 2019). The condition is
suspected that the difference of the presence of
small pelagic fish in FADs from Outer Ambon
Bay waters was influenced by season (Figure
3).

Two of fish species, namely scads
(Decapterus sp) and big eye scad (Selar
crumenopthalmus), the fishes were often
appear and dominate inhabit in the Ambon
waters. The difference of species distribution
and number of fish in FADs in TAL were not
impact from technical factors.The number of
FADs or the distance of FADs that very close to
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Figure 3. Percentage of fish species from FADs by purse seiner in the Outer Ambon Bay waters.

Table 2. Distribution of Fish Lengths in FADs.

Period Fish Length (cm) Average sd
n max min

Juli
Decapterus sp 76 20.4 14.5 184 1.39
Rastreliger sp 63 19.5 16.2 17.7 0.96
Selar crumonepthalmus 59 18 14.8 16.65 0.76
Selaroides sp 50 21.5 16 19.59 1.76
Agustus
Decapterus sp 146 245 8.4 16 4.09*
Rastreliger sp 45 215 10.8 15.93 3.87
Selar crumonepthalmus 74 19.5 14.9 17.05 0.89
Selaroides sp 46 215 17.1 16.15 0.46
September
Decapterus sp 56 21.5 17.1 18.82 3.35
Rastreliger sp 41 24.7 20 21.61 1.68
Selar crumonepthalmus 49 21.6 14.7 16.71 211
Selaroides sp 76 23.5 17 19.38 1.33

each other and the installation pattern were
suspected affect to fish migration. The factor
was greatly affect to the productivity of the
FADs, Simbolon et al. (2013) stated that the
management of FADs by the government is
intended to increase production. The
development as FAD management, some
problem such as irregular installation of FADs
and location of FADs placement that near of
each to the other have impact to the fish
migration patterns. The other side, disrupting
the ecological balance and impacting
overfishing were impact to fish migration. Based
on the total fish catch, Decapterus sp was as
dominant species, namely 103,136 fishes or
31.58 %. The fish species was always catch
throughout the year from Ambon Island waters.
According to fishermen information, these fish
species were always caught yearly, while the
presence of Selar Crumenophthalmus,

Sardinella sp., Rastreliger sp., and Selaroides
sp. were greatly influenced by the season. The
monthly fish size for each fish species was
found differ (July, August, September), (Table
2).

The distribution of fish length (Table 2), if
compared with some previous research and the
fishes were caught with purse seiner in FADs at
Outer Ambon Bay waters was categorized as
adult fish, and the fish have passed of the size
of the first matured gonad, namely Decapterus
ruselii (Ongkers et al 2016), based on the
regulations, the fishes were feasible to be
caught, whereas the average length of
Rastreliger sp on July and September were
obtained less than 24 cm or the fish length was
not reach the size of the first matured gonad.
According to Mosse and Hutubessy (1996) that
first maturity gonad of Rastreliger sp is 24 cm.
The fish length variations were highly
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dependent on seasons, populations, and
dynamic of environmental conditions (Froese,
2006). Meanwhile, according to Kimmerer et al
(2005) that the variation of fish length between
location and sampling time is important and
cannot be ignored in the application of the
length-weight relationship of fish.

The average length of scad (Decapterus
sp) that caught in FADs at Outer Ambon Bay
waters was obtained between 16-18.82 cm. The
fish length was demonstrated that the fish
length have exceeded to the size of the first
matured gonad, according to that gonad
standard that have approved in several
previous research. Ongkers et al. (2017)
showed that Decapterus ruselii that catch by
purse seine in Latuhalat, Ambon Island that the
first gonad maturity and the longest of length
was represented 17.4 cm for female and 14.5
cm for male. Widodo (1988) ) said that
Decapterus sp in the Java Sea that first matured
is 13.9 cm of length and 14.8 cm as the catch
size. Prihatini et al. (2006) also mentioned that
the length of Decapterus sp is 14.0 cm and the
mature for the first time because it has reached
the maturity level of the third gonad.

The average length Selaroides sp that
captured in FADs at TAL waters was obtained
between 16.15 to 19.59 cm. The range of length
was indicate that fish was exceeded to the size
of the first adult gonads. Size and GML of
Selaroides leptolepis from the Sunda Strait
(Suciati, 2013) and Andriani et al. (2015) from
Pemalang-Banten Regency waters are 15.7
cm. According to Hestiana et al. (2019) that the
size of first gonad maturity of Selaroides
leptolepis for female is 11.8 cm and 14.0 cm for

140.00
120.00
100.00

83.19
80.00

CPUE

60.00

20.00

male. Yusfiandayani et al. (2015), mentioned
that the FAD management for responsible
fisheries should consider the aspect of fish
biology from the location, fishing gear, social
and economic.

FAD productivity was determined based on
catch per unit effort (CPUE) of each FAD group
(A, B, C, D, E, and F) (Figure 4). The highest
CPUE value of FAD was obtained group D
(117.78) that the location of the FAD at the
middle group of FAD at LAT waters. CPUE of
FAD in group B was 83.19; CPUE group C
(75.75) and CPUE group E (74.26). The lowest
value of CPUE of FAD was obtained for groups
F (19.52). The productivity of FADs as CPUE of
each group of FADs was found varies, which the
middle FAD groups was obtained as the highest
productivity, if the group was compared to the
outer and inner at LAT waters. The
phenomenon was indicated that the migration of
small pelagic fish from sea move to the Ambon
Bay waters and stay in outer of FADs group,
then most of fish are move and concentrate in
the middle group of FADs at the Ambon Bay
waters, and the position pattern of FAD was
tend irregular. Based on government regulation
(Kepmentan Nomor 51/KPTS/IK.250/1/1997
ayat f) that the irregular pattern of FAD is impact
to the sustainability of pelagic fish. We
suspected that the location of FADs and middle
group of FAD are the migration route of pelagic
fish from sea to Ambon Bay waters.

Yusfiandayani (2013) states that the use of
FADs are impact to increase the effectiveness,
efficiency and importance to regulate of fishing
activities, and furthermore is stated that FADs
affect to the fish capture ability of fish

117.78

75.75 74.26

19.52

0.00
A B

Group of FADs

C D E F

Figure 4. Distribution group of FADs productivity based on CPUE values in Outer Ambon Bay waters
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abundance. Another impact that the fish stock
become more vulnerable to overfishing
(Mathews and Monintja 1996). Therefore, it is
necessary to notice and to manage of FADs in
TAL waters, in order to maintain the efficiency
and effectiveness of small pelagic fisheries
activity, as well as to develop the FAD and
purse seine fisheries business at Ambon
waters.

4. Conclusions

The highest productivity of FAD was found
at middle group of FAD than at Outer and Inner
group of FAD at Ambon Bay waters. The FAD
installation was obtained irregular and is not
according to government regulations, that the
distance of the FAD was less than 10 nautical
miles. To create sustainability fisheries, high
productivity of FAD, high of fish catch and the
fishing business remains sustainable, the
installation of FAD should pay attention to the
migration route of the small pelagic fish
resources.
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Suggestion

FADs in the Outer Ambon Bay need to be
managed properly, for instance the number of
FADs, proximity and installation patterns in
order to maintain the sustainability of fishing
activities in Ambon Bay, especially focusing on
small pelagics.
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