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EXECUTIVE SUMMARY

Abandoned, Lost, or Otherwise Discarded Fishing Gear (ALDFG) or ghost gear, refers to fishing
gear and/or its components that are abandoned, lost, or discarded. To address the issue of ALDFG
in the ATSEA region, since June 2024, the ATSEA Program with support from the Australian
Department of Climate Change, Energy, the Environment and Water (DCCEEW), has been actively
addressing issues related to ALDFG. The analysis identified Indonesia, particularly Fisheries
Management Area (FMA) 718, as a major potential source of ALDFG, largely due to the high
intensity of fishing activity in the area. However, the situational analysis alone does not capture
the full complexity of fisheries in FMA 718, resulting in limited clarity on how best to address ALDFG
at its source.

Based on the results of data analysis, several key findings were identified. The Arafura Sea
contributes significantly to annual fish production, with an estimated output of 37,804.72 tons
annually. A total of 4,106 fishing vessels operate in this region, based on data from Dobo and
Merauke. Gillnet gear is widely used, accounting for 12.75% of the gear types in Dobo and a
dominant 96.5% in Merauke. Purse seine fishing was recorded only in the Dobo area, accounting
for an aggregate of 7.86%. The estimated number of lost gillnets varies across sampling locations,
in Dobo losses range from 1 to 24 pieces per year, Merauke, from 2 to 60 pieces, and in Jakarta,
from 2 to 100 pieces annually. These losses result in varying economic impacts, with estimated
annual losses ranging from IDR 200,000 to IDR 35 million in Dobo, IDR 2.5 million to IDR 216 million
in Merauke, and IDR 2.8 million to IDR 300 million in Jakarta.

Fishermen identified several dominant causes of gear loss, including nets snagging on the seabed
and strong currents. Other contributing factors include bad weather, damage from large marine
animals, operator error, and poor communication during fishing operations. A fault tree analysis
revealed eight root causes of gear loss: 1) limited access to information due to lack of technology,
2) insufficient mitigation efforts for marine mammals, 3) weak law enforcement, 4) inadequate
crew training and technological support, 5) low awareness among crew members, 6) limited
capacity for gear management, 7) lack of end-of-life gear collection facilities at ports, and 8) the
absence of business models to support the economic reuse of discarded gear.

Observations of fishing gear materials used by respondents showed that Polyamide monofilament
(PA) was the most common, used in 52.43% of gear, followed by Polyethene (PE) at 47.57%. From
55 net samples collected, PE was the most dominant material at 61.82%, followed by PA
monofilament at 29.09%, PA multifilament at 7.27%, and Polycaprolactam at 1.82%. To address these
findings, this report proposes several policy recommendations to address ALDFG in the Fisheries
Management Area (FMA) 718. These include strengthening awareness and human resource
capacity, improving the net loss reporting system, providing collection and recycling facilities,
promoting a circular economy based on ALDFG, and utilizing modern gear tracking and marking
technology.
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LIST OF DEFINITIONS

ALDFG

Abandoned, Lost, or Otherwise Discarded Fishing Gear
(ALDFGQ), often referred to as ghost gear, includes fishing
gear and/or its components that are no longer under the
control of its owner due to being lost, abandoned, or
intentionally discarded at sea.

Buoy

A floating device attached to fishing gear to mark its
location and assist in its retrieval. Buoys are typically
connected via buoy lines to traps, pots, or nets, and may
include additional features like flags, radar reflectors, or
radio beacons to improve visibility and tracking. The
length of the buoy line depends on water depth, tidal
range, and current strength.

Drift gillnet

A drift gillnet is a type of gillnet that is not fixed to the
seabed but allowed to drift with the current.

End of Life Fishing Gear (EOLFG)

EOLFG refers to fishing gear that has reached the end of
its usable life and is no longer fit for fishing operations,
often becoming waste unless properly managed.

ETP Species

Species that are listed as endangered, threatened, or
protected under international, regional, or national
conservation frameworks, and are vulnerable to
interactions with fishing activities. These include marine
mammals, sea turtles, seabirds, sharks, rays, and other
species that are at risk due to bycatch, habitat
degradation, or overexploitation

Fishing Gear

A tool used to catch fish and/or aquatic species, such as
hook and line, trawl, gill net, trap, spear, etc. Each of
these gears can have multiple configurations

Fisheries Management Area (FMA)

Fisheries Management Areas are officially designated
marine zones established for the purpose of managing
fishery resources based on ecological, biological, and
administrative considerations.

Flying fish egg collector (bale-bale):

Flying fish egg collector “bale-bale” is a passive trap
fishing gear consisting of a rectangular frame made
of bamboo, wood, or other suitable materials,
equipped with fringes such as coconut leaves or
similar materials, and used to attract flying fish for
spawning and for the attachment of their eggs.

Float

A buoyant device attached to fishing gear to provide
flotation and maintain the gear in a desired positionin the
water column

Gillnet

Gillnets are rectangular nets equipped with floats, a
headline, a footrope (or without), and sinkers, designed
to intercept fish either in a fixed position, drifting, or
encircling, deployed at the surface, midwater, or near the
seabed, thereby capturing fish through gilling, wedging,
snagging, or entanglement.

Ghost gear

Ghost gear is any fishing gear that has been abandoned,
lost, or otherwise discarded, and continues to catch fish
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or other marine organisms, entangle wildlife, damage
habitats, or pose navigational hazards.

Gross Tonnage (GT)

A measure of fishing vessels totals internal volume,
encompassing all enclosed spaces, such as the engine
room, storage holds, and accommodation, and is
calculated on a volumetric basis.

Large Marine Ecosystem (LME)

Regions of the ocean characterized by distinct
bathymetry, hydrography, productivity, and tropically
dependent populations

Mark buoys

A type of buoyant device used in fishing operations to
identify and mark the location of fishing gear deployed in
the water, often indicating ownership and facilitating
retrieval.

Net pieces/panel

A net piece is a single panel of netting (webbing) with
specified length and depth that serves as a building unit
of the gear (e.g., gillnets). Multiple net pieces are joined
to assemble a complete gillnet set.

Purse seine

A purse seine is a wall of netting designed to encircle a
school of pelagic fish near the surface and use a purse line
to close the bottom of the net. The purse seine is
characterized by a purse line threaded through purse
rings spaced along the bottom edge of the net, through
which the purse line can be drawn tight

Set gillnet

A set gillnet is a type of gillnet, rectangular netting
anchored or otherwise fixed in the water.

Set bottom gillnet

A set bottom gillnet is a type of gillnet, rectangular
netting anchored or otherwise fixed to the seabed.

Stick-held dip net (bouke ami)

The stick-held dip net is a type of lift net consisting
of a rectangular net mounted on the port side of the
vessel. The net is composed of a cod end, main net,
side net, and selvedge net. It is designed to scoop
fish that are attracted by light during nighttime
fishing operations.

Vessel Monitoring System (VMS)

VMS is a tool within the Monitoring, Control, and
Surveillance (MCS) framework that provides fisheries
authorities with accurate, timely data on vessel location,
speed, and heading, enabling better enforcement,
resource management, and detection of IUU fishing
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CHAPTER 1. INTRODUCTION

1.1. BACKGROUND

Marine plastic debris is defined as persistent solid materials, manufactured or otherwise
processed, that are discarded, disposed of, or abandoned in the marine and coastal environment
(UNEP, 2009). Marine environmental pollution from plastic debris constitutes an escalating global
challenge that demands urgent responses, as it causes significant environmental degradation and
results in the mortality of marine and coastal wildlife (Macfadyen et al. 2009; Claro et al. 2019;
Cheung et al. 2025). Approximately 72% of marine plastic litter has been identified as largely
originating from fishing activities (Galgani et al. 2015). In this context, fishing gear and/or its
components that contribute to marine litter are referred to as abandoned, lost or otherwise
discarded fishing gear (ALDFG) (Macfadyen et al. 2009; Hodgson, 2022). ALDFG has been crudely
approximated to account for less than 10% of global marine litter by volume (Macfadyen et al.,
2009). More recent estimates, globally, that nearly 2% of all fishing gear (including gillnets, purse
seine nets, trawl nets, longline mainlines, and pots and traps) is lost to the ocean each year as
ALDFG (Richardson et al. 2022). The ALDFG phenomenon poses a potential problem for Indonesia,
which, in 2010, ranked second globally in terms of plastic waste contributions to the ocean
(Jambeck et al. 2015).

Over the past decade, awareness of the ghost gear/ALDFG issue has increased significantly, both
locally and internationally (Hardesty et al. 2021). ALDFG has notable ecological impacts, including
ghost fishing (He & Pol, 2010), and can entangle Endangered, Threatened, and Protected (ETP)
species such as marine mammals, reptiles, and elasmobranchs (sharks and rays), with over 5,400
individuals from 40 different species reported as entangled in ALDFG (Stelfox et al. 2016). Its
environmental impacts include physical interactions with the seabed (benthos) (Macfadyen et al.
2009), for instance, causing coral colony mortality (Beneli et al. 2020). ALDFG can also contribute
to microplastic transfer (Gilman et al. 2021) due to photodegradation and other weathering
processes at sea (Barnes et al. 2009; 2010). Additionally, ALDFG has the potential to release toxins,
given that plastics can absorb hazardous substances (Teuten et al. 2007; Mato et al. 2001), which is
one reason synthetic polymers in the ocean are considered hazardous waste (Rochman et al. 2013).

Economically, ALDFG increases operational costs due to gear damage and loss (Macfadyen et al.
2009) and can result in broader economic losses (Mcintyre et al. 2023). Fishing gear debris,
primarily composed of plastics and other synthetic materials, can accumulate in ocean gyres, such
as subtropical convergence zones (Goldstein et al. 2013; Law et al. 2014), creating transboundary
challenges involving multiple countries (Chassignet et al. 2021). Furthermore, ALDFG poses hazards
to maritime navigation and safety, reduces coastal aesthetic value, and impacts tourism and
shoreline usability (Macfadyen et al. 2009). The ALDFG issue has been identified as one of the
strategic action program components within the ATSEA Strategic Action Program (SAP) for the
the Arafura and Timor Seas region (2024-2033), particularly in Fisheries Management Area of the
Republic of Indonesia (FMA) 718, which covers the Aru Sea, the Arafura Sea, and the eastern part
of the Timor Sea. This area is part of the Arafura and Timor Seas (ATS) region, itself a component
of the Northern Australian Large Marine Ecosystem (LME), extending from the Timor Sea to the

1 | AnAssessment of Abandoned, Lost, or Otherwise Discarded Fishing Gear (ALDFG) Associated with Gillnet and Purse Seine in
FMA 718, Indonesia



Torres Strait and including the Aru Sea, the Arafura Sea, and the Gulf of Carpentaria (ATSEA 2021).
FMA 718 is one of Indonesia’s most intensively fished areas, thus carrying a high potential for
ALDFG occurrence.

In 2024, a total of 2,365 fishing vessels operated within FMA 718, employing various fishing gear
types, including stick-held dip nets, pole and line, cast nets, shrimp trawls, gillnets, squid jigs,
handlines, tuna handlines, purse seines, seine nets, bottom longlines, and tuna longlines. Among
the various fishing gear types, gillnet and purse seine are the dominant gear operating in FMA 718,
accounting for 23% and 15.48% of the total, respectively (MMAF 2025). Gillnets are rectangular nets
equipped with floats, a headline, a footrope (or without), and sinkers, designed to intercept fish
either in a fixed position, drifting, or encircling, deployed at the surface, midwater, or near the
seabed, thereby capturing fish through gilling, wedging, snagging, or entanglement. A purse seine
is a wall of netting designed to encircle a school of pelagic fish near the surface and use a purse
line to close the bottom of the net. The purse seine is characterized by a purse line threaded
through purse rings spaced along the bottom edge of the net, through which the purse line can be
drawn tight (He et al. 2021). Gillnet and purse seine fisheries contribute substantially to fish
production in FMA 718. In 2022, gillnet landings totaled 50,839 tonnes with a production value of
IDR 549,741,646,924.66 (approximately USD 33.06 million), whereas purse seine landings reached
25,929 tonnes valued at IDR 542,870,427,980.27 (approximately USD 32.65 million).

However, in terms of the overall Relative Risk (RR) of ALDFG, the gillnet group (comprising set and
fixed gillnets, trammel nets, and drift gillnets) registers the highest scores. Tuna purse seines
operating with drifting FADs also exhibit elevated RR values, whereas non-tuna purse seines show
low RR of ALDFG (Gilman et al. 2021). Thus, increased fishing intensity using gillnets and purse seine
correlates with a higher probability of ALDFG generation, potentially polluting the marine
environment. ALDFG in FMA 718 poses potential transboundary issues, with reports indicating that
over 85% of net debris found in the Gulf of Carpentaria originates from fishing vessels likely
operating in Indonesian waters of the Arafura Sea (Edyvane & Penny, 2017). Nets lost or discarded
in the Arafura Sea are suspected to be transported by currents and prevailing monsoonal winds
towards the Gulf of Carpentaria (Gunn et al. 2010; Wilcox et al. 2013). In FMA 718, gear loss is
generally attributed to snagging on the seabed (78%), gear conflicts (19%), and adverse weather
(2%). Furthermore, Indonesian fishers have been reported to replace nets primarily due to damage
(67%) rather than end-of-life fishing gear, indicating low awareness in fishing gear management,
which increases the likelihood of gear loss (Richardson et al. 2018).

To address the issue of ALDFG in the ATSEA region, since June 2024, the ATSEA Program with
support from the Australian Department of Climate Change, Energy, the Environment and Water
(DCCEEW), has been actively addressing issues related to ALDFG. A Situation Analysis was recently
completed to better understand current trends, challenges, and opportunities across the ATS
region. The analysis identified Indonesia, particularly FMA 718, as a major potential source of
ALDFG, largely due to the high intensity of fishing activity in the area. However, the situational
analysis alone does not capture the full complexity of fisheries in FMA 718, resulting in limited
clarity on how best to address ALDFG at its source. Fisheries in this area span multiple jurisdictions
and involve a wide range of actors, including local communities (e.g., Merauke and Aru) as well as
distant fleets from Java and Bali.
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1.2. OBJECTIVE

The objective of this activity is to design and implement a field assessment on ALDFG in key
locations associated with FMA 718, to generate robust data and insights to inform the refinement
of the fault tree and the net identification guide, support the organization of a national validation
workshop, and contribute directly to the development of a coordinated, evidence-based regional
action plan (RAP) aimed at reducing ALDFG in the ATS region.

To develop a clearer picture of fishing dynamics in FMA 718 and more effectively address ALDFG, a
field assessment was undertaken in key locations where fishers operating in FMA 718 are primarily
based. The results of this assessment will play a critical role by:
e Detailing the qualitative and quantitative characteristics of fisheries and ALDFG in FMA 718;
e Validating and refining the fault tree (a diagnostic tool mapping the causes of gear loss);
e Updating the Net Identification Guide (which links ghost nets to specific fisheries);
e Supporting the preparation and delivery of a multi-stakeholder validation workshop in
Indonesia; and
e Providing key inputs to shape a coordinated, practical, and locally relevant RAP aimed at
minimizing the environmental and socioeconomic impacts of ALDFG in the ATS region.

1.3. SCOPE OF THE WORK

To conduct field assessment activities that will generate critical input to improve regional
understanding of ALDFG sources, fishing practices, and potential mitigation strategies in FMA 718.
The following activities will be undertaken:

e Design, coordination, implementation, and analysis of field assessments in key locations,
including Merauke, Aru, and one or more additional locations in Java. This will include desk-
based work to collect national fisheries data relevant to FMA 718, finalize data collection tools,
and identify sampling locations.

e Field assessments to collect net samples, analyze fisheries data, and provide input for two key
tools: a fault tree (used to assess the root causes of fishing gear loss) and a Net Identification
Guide (used to trace ghost nets to their fisheries of origin).

e Findings will be presented at a multi-stakeholder workshop and will directly inform the
development of RAP.

¢ Recommendation of potential workshop participants based on interactions during the field
assessment.
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CHAPTER 2. METHODOLOGY

2.1. STUDY SITE

Field surveys on ALDFG in gillnet fisheries were carried out at three locations:
e Dobo, Aru Islands, Maluku Province conducted from September 10 to 17, 2025
e Merauke, South Papua Province, conducted from September 10 to 17, 2025
¢ Nizam Zachman Oceanic Fishing Port, Jakarta Province, conducted from October 8 to 12, 2025

Each survey aimed to assess the presence and characteristics of ALDFG associated with gillnet
fisheries in the respective regions. The details of the survey sites for each sampling location are
presented in Table 1. The research site map is provided in Figure 1.

Table 1: Sampling Location

Area Detail Location

1. Dobo, Aru Islands e Dobo Fishing Port (PPP)
e Wangel Village
e Durjela Village

2. Merauke e Samkai Subdistrict
e Kamahedoga Subdistrict
e Koembe Village

3. DKl Jakarta (Additional location) e Nizam Zachman Oceanic Fishing Port (PPS)
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Figure 1 The research site map

(Source: GIS map constructed with the data obtained from Google Earth)
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The sampling area in Dobo, Aru Islands, consists of three (3) locations: Dobo Fishing Port, Wangel
Village, and Durjela Village. The Merauke area consists of three (3) locations: Samkai Subdistrict,
Kamahedoga Subdistrict, and Koembe Village, along with an additional area strongly indicated as
operating within FMA 718, namely Nizam Zachman Oceanic Fishing Port, Special Capital Region of
Jakarta. The general description of each survey area is presented as follows.

1. Dobo, Aru Islands, Maluku Province

Aru Subdistrict, Aru Islands Regency, Maluku Province (Lat. -5.769334°; Long. 134.194444°), and
features coastal buffer zones that play a crucial role in supporting community livelihoods, both as
a source of income and as a tourism attraction (Nanlohy et al. 2025). Durjela Village is also located
on Wamar Island, Pulau-Pulau Aru Subdistrict, Aru Islands Regency, Maluku Province (Lat. -
5.794951%; Long. 134.190270°). Both Wangel and Durijela Villages possess not only fisheries potential
but also tourism potential, as they are situated within the Aru Islands Marine Nature Reserve
(Suaka Alam Perairan/SAP), an area designated for diving and snorkeling activities (MMAF, 2014).
Dobo Fishing Port is located in Durjela Village, Pulau-Pulau Aru Subdistrict, Aru Islands Regency,
Maluku Province (Lat. -5.815296°% Long. 134.244460°), and was upgraded from a Fish Landing Base
(Pangkalan Pendaratan Ikan/PPI) to a Fishing Port (Pelabuhan Perikanan Pantai/PPP) under the
Decree of the Minister of Marine Affairs and Fisheries in 2019 (MMAF, 2019).

2. Merauke, South Papua Province
The sampling coverage area for the survey in Merauke, South Papua Province, comprises three (3)
locations:

Samkai Subdistrict, Kamahedoga Subdistrict, and Koembe Village. Samkai is an administrative
subdistrict located in Merauke District, Merauke Regency, South Papua Province (Lat. -8.505464%
Long. 140.373062°). Geographically, Samkai is a strategic coastal area that hosts traditional fishing
landing sites for vessels with a capacity of 3-30 GT, distributed across three main beaches: Lampu
Satu Beach, Yobar Beach, and Payum Beach (Wagemu et al. 2018).

Kamahedoga is an administrative subdistrict in Merauke District, Merauke Regency, South Papua
Province (Lat. -8.469590°% Long. 140.395119°). Geographically, Kamahedoga is traversed by the
Maro River Basin (DAS Maro), one of eleven rivers in Merauke Regency, which flows into the
Arafura Sea. The river extends from the southwest to the northeast, crossing seven administrative
districts, with its headwaters located in Papua New Guinea. In terms of socio-economic
characteristics, the majority of Kamahedoga’s residents work as small-scale fishers (Widiastuti et
al. 2020). The most used fishing gear in Kamahedoga is the drift gillnet with mesh sizes of 3, 4, 5,
and 10 inches (Lantang & Merly, 2019). In 2017-2018, Samkai and Kamahedoga served as project
sites for a capacity-building program initiated by SeaNet Indonesia. One of the implemented
activities was the management of discarded fishing nets (unused or end-of-life gear) originating
from gillnet fisheries. During the collection period, a total of 10,080 kg of discarded fishing nets
was retrieved over a 10-month period (October 2017-August 2018), which were subsequently
exported to Slovenia to generate added economic value for local fishers (SeaNet, 2018).

Koembe (also referred to as Kumbe) is a village located in Malind District, Merauke Regency, South
Papua Province (Lat. -8.355252°% Long. 140.227597°). The coastal area of Koembe is home to a
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fishing community largely composed of migrants from outside Merauke, with the Bugis ethnic
group from South Sulawesi forming a significant proportion. In general, the fishing fleet in Koembe
consists of vessels under 30 GT, with the primary fishing gear being drift gillnets (Sajriawati & Kaya,
2024).

3. DKI Jakarta Province

The sampling location in the Special Capital Region of Jakarta serves as an additional site, focusing
on the Nizam Zachman Oceanic Fishing Port (PPS Nizam Zachman). According to the latest central
licensing data for fishing vessels (SILAT) published by the Ministry of Marine Affairs and Fisheries
(https://perizinan.kkp.go.id/), fisheries resource utilization in FMA 718 is predominantly (34.28%)
conducted by vessels originating from DKI Jakarta Province. Specifically, gillnet fishing operations
in FMA 718 from DKI Jakarta consist of 76 units of oceanic drift gillnets and 17 units of anchored set
gillnets. The total gillnet catch production from these vessels in 2022 amounted to 2,951,116 kg or
approximately 2,951 metric tons.

2.2. DATA COLLECTION

The survey was conducted at each research location through interviews and direct observations.
Respondent selection was carried out using a purposive sampling method, whereby gillnet and
purse seine fishers were chosen based on specific criteria (Campbell et al. 2020). The selected
criteria included:
e Preferably the respondent is the vessel’s captain;
e Being a fisher operating any gillnet or purse seine fishing gear;
e Having more than two (2) years of experience working as a gillnet or purse seine fisher;
and
e Engaging in gillnet of purse seine fishing as a full-time or primary part-time occupation
(secondary or supplementary part-time occupations were not permitted).
These criteria were established to ensure a representative sample aligned with the research
objectives. The minimum sample size of respondents was determined using the sample size
calculation formula (Scheaffer et al. 2012), as presented below.

_ Npq
n= B2
(N-1) 7 +pq
q=1-p

Description:

= Number of gillnet fishers sampled

= Total number of gillnet fishers

= Probability of gillnet fishers contributing to ALDFG (0.5)
= Probability of gillnet fishers not contributing to ALDFG
= Bound of error (margin of error) 10%

QT =3

Based on the equation, the number of respondents for each survey location is presented in Table
2.
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Table 2 Number of respondents at each survey location

Area Number of Respondents
1. Dobo, Aru Islands 58
2. Merauke 40
3. DKl Jakarta (Additional location) 5
Total 103

The total number of respondents across all survey locations was 103 gillnet and purse seine fishers
(43.42%. In detail, interviews in the Dobo area will involve 58 fishers, distributed across Dobo
Fishing Port, Wangel Village, and Durjela Village. In the Merauke area, interviews will be conducted
with 40 fishers, distributed across Samkai Subdistrict, Kamahedoga Subdistrict, and Koembe
Village. For the Jakarta Fishing Port, the total number of respondents was 5 fishers, with selection
based on data from the Ministry of Marine Affairs and Fisheries regarding gillnet operations in FMA
718. The number of respondents from Jakarta was substantially lower than from Dobo and
Merauke. This was because, during the survey period, several vessels were still engaged in fishing
operations; additionally, while some vessels were in port, their crew was off-site and not available
to contact.

Interviews were conducted by posing a series of questions related to ALDFG, referring to the FAO
guideline titled “Global Fishing Gear Loss Assessment: Quantity, Causes, and Management Options —
Gillnets and Entangling Nets” (FAO 2021). Observations to identify the characteristics of gillnet
fishing gear followed the guidelines developed by the Ocean Earth Foundation, titled “Ghost Net
ID Guide” (Ocean Earth Foundation & Ghost Nets Australia 2025), as presented in Appendix 2. The
types, sources, and methods of data collection are presented in Table 3.

Table 3. Types, sources, and methods of data collection

No Research Objective Type of Data (Unit) Data Source Data Collection
Method
1 Identify the e Fisher’s profile Fishers and e Fisher
characteristics of e Fishing fleet (size, number of Local Interviews
gillnet fisheries crew, and engine capacity) ~ Authorities e  Observation

e Fishing gear and auxiliary
fishing equipment

e Fishing operation techniques
(fishing effort, fishing season
information, general
operational distribution, and
target species)

2 Estimation of the e Estimation of the number of  Fishers Fisher interviews
number of gillnet ALDFG
fishing gear lostand - Perceptions regarding the
the potential intensity of fishing gear loss
economic losses - Number of fishing gears lost
incurred (loss/year)

- Types of fishing gear
components lost, discarded,
or abandoned; common areas
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No Research Objective Type of Data (Unit) Data Source Data Collection

Method
where losses occur; and the
total netting area lost.
e Valuation of economic losses
due to ALDFG
- Technical lifespan of the
fishing gear (years)
- Age of the fishing gear at first
loss (loss/age year)
- Frequency and number of
gear repairs per trip
- Unit price of netting (IDR/ball
of netting)
- Unit price of netting twine for
repairs (IDR/spool of twine)
3 Determine the e Fishers’ perceptions of theFishers Fisher interviews
causal factors of causal factors leading to
Abandoned, Lost, ALDFG
and Otherwise e Fishers’ perceptions of the root
Discarded Fishing causes of the factors
Gear (ALDFG) in contributing to ALDFG
gillnet and purse
seine fisheries
4 Identification of net nsisting of: Fishers Observation and
types contributing e Gear type collection of net cut
to ALDFG to e Mesh shape samples
supplement the Net o Knot type
ID Guide data e Twine construction
e Twinesize
e Mesh size
e Material
5 Developing an o Actions taken by fishers to Fishers, Interviews with
ALDFG management  mitigate ALDFG Marineand  fishers and the
strategy document e ALDFG management Fisheries Marine and Fisheries
as input for the strategies Agency Agency
preparation of the
RAP

2.3. DATA ANALYSIS

Data analysis was performed on the collected data to address each research objective, as follows.

1. ldentify the characteristics of gillnet fisheries
Descriptive analysis was employed to explain and provide an overview of the characteristics
of gillnet fisheries operating in FMA 718. The descriptions include, among others, the
distribution/composition of gear types, mesh sizes, mesh knotting, twine types, and twine
sizes.

2. Estimation of the number of gillnet fishing gear lost and the potential economic losses
incurred
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The estimation of the number of gillnet fishing gear lost as ALDFG was calculated using the
estimation formula provided by Scheaffer et al. (2012), as follows:

)? — N 2?=oyi
n
Description:
X = Estimation of the number of fishing gears lost in gillnet fisheries
N =Total number of gillnet fishers

n = Number of gillnet fisher samples (respondents)
¥; = Total number of ALDFG gillnet fishing gear

Using this equation, the estimated value is obtained by multiplying the total number of gillnet
fishers by the total number of ALDFG and dividing by the sample size. The collected data are
tabulated and interpreted to present the analyzed results. An illustration of the estimation data
table is provided in Table 4.

Table 4. lllustration of ALDFG estimation data in gillnet fisheries within one year

Respondent’s . 1 Gillnets lost in one year (y;)
name Type of fishing gear Number of pieces Net Length (m) N n Total
A Set bottom gillnet X X X X X
B Drift gillnet X X X X X

The estimated potential economic losses attributable to ALDFG were computed by multiplying the
unit price of fishing gear (per net panel) by the number of net panels lost. The resulting data were
then analyzed to derive the range of losses accrued over one year and are presented in Table 5.

Table 5. Illustration of estimated economic losses due to ALDFG within one year

- Unit price of Fishing  Number of ALDFG  TotalLoss . "ange of
Type of Fishing Gear . . Cumulative loss
Gear per unit (IDR) per unit (IDR) (IDR)
Set bottom gillnet X X X X
Drift gillnet X X X X

3. Determine the causal factors of Abandoned, Lost, and Otherwise Discarded Fishing Gear
(ALDFG) in gillnet fisheries
In determining the causal factors of ALDFG, the Fault Tree Analysis (FTA) methodology was
employed to link the various causes of fishing gear loss identified from fisher interviews and
to illustrate how these events interact and lead to the occurrence of fishing gear loss (ALDFG)
(Richardson et al. 2022). FTA is a top-down graphical method used to represent the sequence
of causes leading to an undesired main event. The fault tree components are divided into
three categories: the “Top Event”, defined as the primary undesired event of concern in this
study, namely ALDFG; the “Intermediate Events”, defined as the branches of events that
ultimately result in the top event; and the “Basic Initiating Events”, defined as the
fundamental or initiating events that trigger the occurrence and thus require no further
development (Acosta & Forrest, 2009). This study outlines the various causes of ALDFG
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identified through fisher interviews and demonstrates how these events influence one
another, ultimately leading to ALDFG. Subsequently, descriptive analysis was applied to
describe the fault tree results (Figure 2), including the factors and root causes of ALDFG in
gillnet fisheries at representative locations within FMA 718.

Intermediate Events

Intermediate Events

Basic Initiating Events

Basic Initiating Events

(& J o
W Top [ Intermediate ] Branch Events Basic
Events Events Initiating
Events

Figure 2. lllustration of the Fault Tree Diagram
(Source: Acosta & Forrest, 2009)

Identification of net types contributing to ALDFG to supplement the Net ID Guide data

During the field survey, the types of nets constituting ALDFG at each survey location will be
collected. Net samples will be taken and photographed for identification based on the Net ID
Guide issued by Ghost Net ID Australia. Several aspects to be observed from the net samples

include:

a. Geartype

b. Mesh shape

c. Knottype

d. Twine construction
e. Twinesize

f. Mesh size

g. Material

Developing an ALDFG management strategy document as input for the preparation of the
RAP

The analysis results, including the types of fisheries generating ALDFG, the estimated
quantities, causal factors, actions undertaken by fishers to mitigate ALDFG, and management
strategies, will be presented at the RAP development workshop. The researcher will also
recommend the stakeholders to be involved in the RAP workshop.
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2.4, FRAMEWORK

Based on the objectives and methodology described above, the overall research framework is
presented in Figure 3.
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CHAPTER 3. RESULT AND DISCUSSION

3.1. GENERAL FISHERIES CHARACTERISTICS IN FMA 718

The Republic of Indonesia Fisheries Management Area 718 (FMA 718), which includes the Aru Sea,
Arafura Sea, and eastern Timor Sea, is one of the country’s most important fishing zones. This area

contributes approximately 13% of Indonesia’s total marine resource potential, with shrimp,

demersal fish, and small pelagic fish accounting for around 45%, 20%, and 13% of the national marine

fisheries potential, respectively. Shrimp and demersal fish have long been the primary targets of

fishing activities in the Arafura Sea.
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Figure 4. Number of fishing vessels in FMA 718 from 1990 to 2022

Table 6. Number of fishing fleets based on fishing gear issued

(Source: MMAF 2025)

Fishing gear FMA-RI Number of vessels

Stick-held dip net (bouke ami) 718 3
Pole and line 718 2
Cast net 718 192
Shrimp trawl 718 23
Gillnet 718 544
Squid jigging 718 700
Handline 718 172
Tuna handline 718 126
Purse seine 718 366
Seine net 718 6
Bottom longline 718 212
Tuna longline 718 19

Total 2365

(Source: MMAF 2024)
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According to the latest central licensing data for fishing vessels (SILAT) published by the Ministry
of Marine Affairs and Fisheries (https://perizinan.kkp.go.id/), the current vessel distribution in FMA
718 has records a total of 1,447 vessels with a combined gross tonnage (GT) of 158,973 GT. Vessels
identified through the Fishing Permit (SIPI) system are predominantly from outside the Aru Islands,
Maluku Province, with 34.28% originating from DKI Jakarta Province, 25.43% from Bali Province,
while only 0.65% and 2% are from Maluku and Papua Provinces, respectively. The fishing vessels
vary in size, with the majority ranging from 61-100 GT (32.14%), whereas those below 30 GT account
for only 11.20%. This indicates that fishing activities in the Aru and Arafura Seas are dominated by
large-scale vessels originating from outside the Aru Islands region. In terms of fishing gear
demographics, the fleet is dominated by squid jigs (46.79%), followed by longlines (15.25%), gillnets
(13.78%) (including drift gillnets and set gillnets), purse seines (12.97%), cast nets (9.06%), and less
than 1% each for stick-held dip nets, shrimp trawls, handlines, tuna handlines, and set longlines.

With respect to transshipment, the Government of Indonesia, through the Ministry of Marine
Affairs and Fisheries (MMAF) has issued several regulations, including MMAF Regulation No.
58/2020 and MMAF Regulation No. 28/2023. In principle, transshipment is permitted provided that
all applicable requirements are met. Fisheries record from Dobo and Merauke list a total of 138
transshipment vessels, 132 recorded in Dobo and 6 in Merauke. Key obligations under Regulation
No. 58/2020 include keeping the vessel-monitoring system (VMS) transmitter active, reporting
catches to the base port, carrying fish only from partner fishing vessels, sharing the same base port
as those partner vessels, accommodating on-board observers, landing fish at the designated base
port in accordance with the Fish-Carrier Vessel License (SIKPI), installing and activating on-board
monitoring cameras, and submitting a transshipment declaration within the FMA. Nevertheless,
transshipment practices in the Arafura Sea are not a focus of the present survey.
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Figure 5 Status of exploitation for Fisheries Resource in FMA 718. Status level: moderate (E < 0.5),
fully exploited (0.5 < E < 1.0), over exploited (E > 1.0).
(Source: MMAF Decree 19/2022)

According to the MMAF Decree No. 19/2022, the exploitation status of fisheries resources in FMA
718 is generally classified as fully exploited across most resource groups. Several resources are
assessed as overexploited, including reef (coral) fishes (E = 1.07), large pelagic fishes (E = 1.00; at
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the overexploitation threshold), and squids (E = 1.28). Notably, the shrimp fishery in the Arafura
Sea alone is valued at around IDR 10 trillion annually. The main challenge in this region is ensuring
sustainable management, particularly combatting illegal fishing and secure long-term benefits for
local fishers. Fishing activities in FMA 718 are carried out by both small- and medium-scale fleets (1
to 30 GT) operated by coastal residents with provincial permits, and industrial fleets (>30 GT)
operating under central government permits (Figure 4). The dominant fishing gears used in this
areainclude squid jigs, gillnets, and purse seines, with a total of 2,365 vessels recorded in operation
in 2024. The decline in the fishing fleet operating in FMA 718 is plausibly linked to strengthened
surveillance and enforcement against illegal, unreported and unregulated (IUU) fishing in the
Arafura Sea, which has markedly reduced the presence of prohibited vessels. In addition,
increasing pressure on fisheries resources (Figure 5) has likely led some vessels to reduce trip
frequency or shift their fishing grounds. Nevertheless, because this study focuses on the
assessment of ALDFG, a dedicated analysis of the fleet decline in FMA 718 lies beyond the present
scope and should be pursued in future work.

3.1.1. LOCAL FISHERIES DEMOGRAPHY IN DOBO

Dobo exhibits substantial fisheries potential, with an average production of 32,172.54 tonnes per
year during 2019-2024. Total capture fisheries production declined over the period, with a
maximum of 38,860.17 tonnes in 2019 and a minimum of 29,940.70 tonnes in 2020. Landings by
locally based Dobo vessels (<30 GT) contributed 12-15% of the total. Their output also declined year-
on-year, averaging 4,038.35 tonnes during 2019-2024, with a maximum of 4,663.22 tonnes in 2019
and a minimum of 2,809.05 tonnes in 2024 (Figure 5). Based on records from the Regional Vessel
Licensing Information System (SIMKADA) and the Dobo Fishing Port, there were 3,536 vessels in
2024. The fleet is dominated by 1-5 GT vessels, which account for 61.23%. Industrial vessels (26-30
GT) and above (>) 30 GT classes, collectively account for 32.69% of the fleet (15.05% and 17.65%,
respectively). The least represented size class is 11-15 GT, comprising 0.82% of vessels (Table 7).
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Figure 6. Average annual catch production
(Source: Dobo Fishing Port 2024)
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Table 7. Number of Fishing Fleets Based on GT Size

Gross Tonnage (GT) Number of Vessels Proportion (%)
1-5 2,165 61.23
6-10 35 0.99
11-15 29 0.82
16-20 55 1.56
21-25 96 2.71
26-30 532 15.05
> 30 624 17.65
Total 3,536 100.00

(Source: SIMKADA 2024; Dobo Fishing Port 2024)

Table 8. Number of Fishing Fleets Based on Fishing Gear

Gear Category Number of Vessels Proportion (%)
Handline 828 23.42
Trolling line 632 17.87
Tuna handline 334 9.45
Bottom longline 312 8.82
Small pelagic purse seines with one boat 276 7.81
Set gillnet (anchored) 249 7.04
Squid jigging 245 6.93
Drift gillnet 187 5.29
Transshipment boat 132 3.73
Squid angling 88 2.49
Tuna longline 69 1.95
Boat-operated cast net 52 1.47
Pole and line 47 1.33
Flying fish egg collector (bale-bale) 38 1.07
Trap 12 0.34
Shrimp trawler 1 0.31
Combined gillnet 10 0.28
Stick-held dip net (bouke ami) 5 0.14
Encircling gillnet 3 0.08
Lift net 1 0.03
Trammel net 1 0.03
Combined gillnet-trammel net 1 0.03
Small pelagic purse seine group 1 0.03
Big pelagic purse seine one boat 1 0.03
Set net 1 0.03
Total 3,536 100

(Source: SIMKADA 2024; Dobo Fishing Port 2024)

By gear category, the fleet comprises 24 fishing gear types plus a transshipment boat. The handline
fleet dominates, accounting for 23.42% of vessels. Gillnet fleets collectively represent 12.75%,
consisting of set gillnets (anchored, 7.04%), drift gillnets (5.29%), combined gillnets (0.28%),

15 | AnAssessment of Abandoned, Lost, or Otherwise Discarded Fishing Gear (ALDFG) Associated with
Gillnet and Purse Seine in FMA 718, Indonesia



encircling gillnets (0.08%), trammel nets (0.03%), and combined gillnet—trammel nets (0.03%). Purse
seine fleets account for 7.86% in aggregate, consisting of small-pelagic purse seines (single-boat,
7.81%), small-pelagic purse-seine groups (0.03%), and large-pelagic purse seines (single-boat,
0.03%). Transshipment boats constitute 3.73% of registered vessels. Company origins indicate that
transshipped catch is consigned not only to Dobo-based firms, but also to firms in Maluku, DKI
Jakarta, West Java, Bali, Southeast Sulawesi, South Sulawesi, East Java, Riau Islands, and Central
Java (Table 8).

3.1.2. LOCAL FISHERIES DEMOGRAPHY IN MERAUKE

Merauke has significant fisheries potential, with an average annual fish catch of 5,632.18 tons
recorded between 2021 and 2024. Catch production fluctuated during this period, starting at
4,920.65 tons in 2021, rising to a peak of 6,825.71 tons in 2023, and then declining to 4,919.65 tons
in 2024. This trend indicates a temporary increase followed by a notable drop in production (Figure
7). According to the data, fishing activity is dominated by local vessels from Merauke, accounting
for 90.08% of the total, while vessels outside the Merauke region account for only 9.92%. The
fishing vessels registered at the Merauke Fishing Port come from Indramayu (West Java), Batang
(Central Java), Probolinggo (East Java), Pekalongan (Central Java), Jakarta, and the Riau Islands.
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Figure 7. Average annual production in Merauke
(Source: Merauke Nusantara Fishing Port 2024)

Fishing fleet data for Merauke, sourced from the Merauke Nusantara Fishing Port, includes vessels
both under and over 30 GT. Vessels under 30 GT, which are licensed by the Regional Government,
are predominantly in the 26-30 GT size category, accounting for 73.09% of the fleet. Meanwhile,
vessels over 30 GT, licensed by the Central Government, are mostly in the 51-100 GT range, making
up 50.67% of the fleet (Table 9).
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Table 9. Number of Fishing Fleets Based on GT Size

Permit by Gross Tonnage (GT)  Number of Vessels Proportion (%)
Provincial government 0s/d5GT o] 0.00
6 s/d10 GT 0 0.00
11s/d 15 GT 20 4.94
16 s/d 20 GT 37 9.14
21s/d 25 GT 52 12.84
26 s/d 30 GT 296 73.09
Total 405 100
Central government 31s/d 50 GT 11 14.67
51s/d 100 GT 38 50.67
101 s/d 150 GT 19 25.33
151s/d 200 GT 5 6.67
>200GT 2 2.67
Total 75 100

(Source: Merauke Nusantara Fishing Port 2024)

Table 10. Number of fishing fleets based on fishing gear

Gear Category Number of Vessels Proportion (%)
Gillnet 219 45.63
Drift gillnet 182 37.92
Set gillnet (anchored) 59 12.29
Squid jigging 10 2.08
Transshipment boat 6 1.25
Bottom longline 2 0.42
Gillnet oceanic 2 0.42
Total 480 100

(Source: Merauke Nusantara Fishing Port 2024)

Based on the data, gillnet gears dominate the fleet, accounting for 96.25% in aggregate, comprising
gillnets (45.63%), drift gillnets (37.92%), set gillnets (12.29%), and oceanic gillnets (0.42%)
(percentages may not sum exactly due to rounding). In contrast to Dobo, no purse-seine fleet is
recorded in Merauke. The dataset also lists six transshipment boats (2.08%). All of these originate
from PPP Mayangan, East Java, with gross tonnage (GT) ranging from 124 to 262 GT, they are also
the largest vessels recorded at the Merauke Nusantara Fishing Port (Table 10).

3.1.3. FISHERIES CHARACTERISTICS IN FMA 718: BASED ON FIELD SURVEY

The fishery characteristics derived from field surveys focus on gillnet and purse seine fishing units
that were operated in Fisheries Management Area (FMA) 718. The characterization covers the
fishery profile, fishing vessel size, fishing effort (including of fishing trips, days per trip, and the
time activity of fishing), key months of fishing activity, the number of gillnet and purse seine units,
and target species groups of each fishing units.
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1. Fishers Profile

The study involved a total of 103 respondents, distributed across three locations (Figure 8):
Merauke (40 people), Dobo (58 people), and Jakarta (5 people). In terms of age distribution,
fishers in Merauke and Dobo shared similar demographics, with the majority falling within the 30-
39 age group. In contrast, most fishers in Jakarta were aged 40-49 years (Figure 9). Regarding
fishing experience and educational background, fishers in Merauke generally had moderate
experience ranging from 5 to 20 years and a relatively higher level of education, typically from
elementary school to high school or vocational school. Fishers in Dobo tended to have longer
fishing experience, exceeding 21 years, but generally having lower educational attainment, mostly
limited to elementary or junior high school. Meanwhile, fishers in Jakarta had an average of 5 to 20
years of experience and an education level like those in Merauke, ranging from elementary school
to high school or vocational school (Figure 10).

(a) (b) ()
Figure 8. Fishers respondent: (a) Merauke; (b) Dobo; (c) DKI Jakarta
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Figure 9. A bar plot shows the age-classes distribution of the respondents
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Figure 10. A bar plot shows the year classes of experiences

2. Fishing vessel size

Fishers in the study locations operated vessels of various sizes. Figure 11 illustrates the distribution
of vessel lengths by location. In Merauke, medium-sized vessels (12-24 meters) dominated,
totaling around 26 units (Figure 12). In Dobo, small vessels (less than 12 meters) were the most
common, with approximately 33 units (Figure 13). Meanwhile, in Jakarta, there were 5 vessels
larger than 24 meters (Figure 14). The vessels were constructed from different materials, including
wood, fiberglass, or a combination of both. The types of engines used varied, such as “ketinting”
or modified lawn mower engines, outboard motors, diesel engines, and in some cases, small-scale
fishers still used paddles. Engine power ranged from 5 to 600 horsepower (PK — Paardenkracht).
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Figure 11. A bar plot shows the vessel length distribution of the respondent
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(a) (b) (©)

Figure 12. Fishing vessels operated by fishermen in Merauke. (a) smaller than 12 m;
(b) 12-24 m; (c) more than 24 m

(a) (b) (c)
Figure 13. Fishing vessels operated by fishermen in Dobo. (a) smaller than 12 m;
(b) 12-24 m; (c) more than 24 m

Figure 14. Fishing vessels operated by fishermen in Jakarta: more than 24 m

3. Fishing effort (the number of fishing trips)

This study focused on fishing activities using gillnets and purse seines. Fishers in Merauke, Dobo,
and Jakarta who used gillnets conducted fishing trips either daily or monthly. In Dobo, gillnet
fishers carried out between 3 and 220 fishing trips per year. In Merauke, the number of trips ranged
from 3 to 330 annually. Meanwhile, gillnet fishers in Jakarta conducted between 1 and 8 trips per
year. The annual number of gillnet fishing trips is presented in Figure 15. For purse seine fishing,
only fishers in Dobo were recorded, with annual fishing trips ranging from 1 to 120 (Figure 16).
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Figure 16. A box plot displaying the Estimate number of purse seine fishing trips in one year

4. The estimated number of days for a single fishing trip

The estimated number of days for a single fishing trip varied across locations and gear types. Gillnet
fishermen in Dobo generally conducted very short trips, with most lasting just one day (28
individuals), although the longest recorded trip extended up to 330 days. In Merauke, trip
durations were more varied. While some fishers conducted one-day trips (8 individuals), there was
also a notable concentration of medium-to-long trips, particularly in the 30-60 day range, with 10
individuals reporting trips of 60 days. In Jakarta, although responses were limited, the data showed
a tendency toward very long trips, ranging from 240 to 540 days. Detailed data on the duration of
gillnet fishing trips is presented in Figure 17. For purse seine operations, only fishers in Dobo were
recorded. They typically conducted trips lasting 2-3 days, although some trips extended up to 330

days (Figure 18).
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The soaking time of fishing gear

drift gillnets,
by 10 respondents, while in Dobo, soak times are shorter and more evenly distributed between 3
and 6 hours.
but also disp
soak time was 12 hours (6 respondents). In Jakarta, the use of both gillnet types was minimal, with

The soaking time of fishing gear varied across locations and gear types, as shown in Figure 19. For
fishers in Merauke tend to use longer soak durations, with a peak at 12 hours reported

For set gillnets, Merauke shows a concentration at 1, 2, and 12 hours (5 respondents),
lays a wider distribution ranging from 1 to 24 hours. In Merauke, the most frequent

soak times ranging from 6 to 18 hours. For purse seine operations in Dobo, soaking times were
shorter, ranging from 1to 3 hours (Figure 20).
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6. Data on the key months for fishing activity

Data on the key months for fishing activity, along with the intensity of operations across the three
study locations, is presented in Figure 21. The trend shows a gradual increase in fishing activity from
the beginning of the year, reaching a peak around mid-year. During January to March, many
respondents reported that they either did not fish or fished only occasionally. From April to
September, there was a significant rise in the number of respondents who reported fishing
consistently, with the highest activity occurring between June and September. Toward the end of
the year, from October to December, fishing activity began to decline again, with December
showing an increase in the number of respondents who reported not fishing at all.
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Figure 21. A bar plot shows the respondents rank of importance of a month of fishing activities
7. Number of gillnets and purse seines operated

The distribution of gillnets used by fishermen varied significantly across the observation locations,
as shown in Figure 22. Gillnet fishermen in Jakarta consistently used the largest number of nets,
with a median of approximately 500 pieces and a range between 250 and 900. In Merauke, the
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number of nets was moderate, with a median of 35 and a range from 9 to 169 pieces per set. Dobo
fishermen showed a narrow distribution with a low median of 20 nets, although there were notable
outliers, some reaching up to 1,500 pieces, resulting in high variance despite the low median.

The dimensions of gillnet fishing gear vary across locations, reflecting the operational
characteristics of each area. In Dobo, net lengths range from 12 to 60 meters, with an average of
27.93 meters, and an average depth of 4.09 meters (ranging from 1.5 to 19.5 meters). In Merauke,
net lengths are more consistent, averaging 41 meters (ranging from 15 to 50 meters), with an
average depth of 5.8 meters (ranging from 3 to 8 meters). Meanwhile, in Jakarta, the gillnets used
tend to be shorter, with an average length of 16.8 meters (ranging from 13 to 25 meters), but have
greater depth, averaging 10.2 meters (ranging from 8 to 12 meters). Additionally, 10 purse seine
fishermen in Dobo were recorded using single purse seine nets (Figure 23).
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Figure 23. A bar plot displays the number of single purse seine used in Dobo
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8. The target species groups

The target species groups caught using gillnets across the observation locations are presented in
Figure 24. Pelagic fish were the primary target group, with the highest number of responses at
importance levels 1 and 2. Demersal fish also ranked highly, appearing frequently at the same
levels. Cephalopods were moderately targeted, with notable catches reported at levels 2 to 4,
especially at level 3. In contrast, crustaceans and benthic species were much less commonly
targeted, appearing only at lower importance levels. For purse seine operations, all 10 respondents
in Dobo identified pelagic fish as their main target species (Figure 25). Demersal fish and
cephalopods were secondary targets, with more responses at importance level 2 (demersal: 2
respondents; cephalopods: 4 respondents). At level 3, both groups were only slightly represented
(demersal: 1 respondent; cephalopods: 2 respondents).
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Crustaceans (Prawn, scampi, lobster, crabs
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Figure 24. A bar plot shows the importance of target groups as ranked by gillnet fishers, where1 is
most important, and 5 is least important. Respondents did not have to rank all groups if they did
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Figure 25. A bar plot shows the importance of target groups as ranked by purse seine fishers,
where importance 1is most important, and 5 is least important
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3.2. ESTIMATING OF LOST GEAR AND POTENTIAL ECONOMIC LOSSES

3.2.1. ESTIMATING OF LOST GEAR

Gillnet fishermen at the observation sites reported varying frequencies of gear loss. The most lost
component was net cut-offs, with most respondents (91) indicating losses occurred very often. In
contrast, the loss of an entire gillnet set was the least frequent, with most respondents (69)
stating it never happened. Losses of individual net pieces were relatively common, with many
responses falling under the sometimes (51) and very often (29) categories. For floats, the loss
distribution was fairly balanced across the categories of never, rarely, and sometimes, with 32-36
responses in each, and almost no reports of very often. Buoys showed a few instances of very
often losses (7 responses) but were more frequently reported under never and sometimes
categories. Examples of nets found as ALDFG in Merauke and Dobo are shown in Figure 26. The
documentation from the survey can be found in Appendix 1. The loss rates of various gillnet
components are illustrated in Figure 27.

R

A. Merauke B. Dobo

Figure 26. ALDFG (gillnets) found in Merauke and Dobo during the survey
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Figure 27. A bar plot showing number of different answers of how often lost elements could
happen
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Figure 28 presents data on gillnet losses over a one-year period across the three observation sites.
The number of gillnets lost varied significantly by location. In Dobo, fishermen reported losing
between 1 and 24 pieces annually. In Merauke, losses ranged from 2 to 60 pieces per year. Jakarta
fishermen experienced the highest losses, with annual figures ranging from 2 to 100 pieces.

3.2.2. MONTHS WITH THE HIGHEST NUMBER OF LOST GEAR

Figure 29 illustrates the monthly distribution of gillnet losses across the observation sites. The data
show a significant increase in gear losses from May to October, with the highest number of
incidents reported in September (60 respondents). Those months fall within the fishing season,
during which nearly all fishers are actively engaged in fishing. The high level of fishing activity
increases the likelihood of gear loss. During June to August, a large proportion of respondents
indicated they always experienced losses, while reports of never losing gear were minimal. In
contrast, the months of January to March and December were dominated by never-or-rare
responses, suggesting lower fishing activity or fewer gear losses during these periods.
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Figure 29. A bar plot showing how frequently fishing gear could be lost each month
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3.2.2. POTENTIAL ECONOMIC LOSSES

The estimated annual losses of gillnets vary across the observation locations, as shown in Table 11.
Dobo recorded the lowest range of losses, between 1 and 24 pieces per year, with an estimated
economic impact ranging from IDR 200,000 to IDR 35 million, indicating relatively minimal financial
risk. In Merauke, losses were higher, ranging from 2 to 60 pieces annually, with potential costs
between IDR 2.5 million and IDR 216 million. Jakarta experienced the highest losses, with a range
of 2 to 100 pieces per year and estimated financial losses between IDR 2.8 million and IDR 300
million, suggesting that this location faces the greatest economic risk from gillnet loss.

Table 11 Estimated annual economic loss of gillnet fishermen due to lost fishing gear

Location Estimated number of lost Minimum loss estimate Maximum loss estimate
gillnets (piece/year) (IDR)/year (IDR)/year
Dobo 1-24 200,000 35,000,000
Merauke 2-60 2,500,000 216,000,000
Jakarta 2-100 2,800,000 300,000,000

3.3. DETERMINE THE CAUSAL FACTORS OF ALDFG

3.3.1. CAUSAL FACTORS OF ALDFG

Based on interviews with 103 respondents from Dobo, Merauke, and Jakarta, a total of 16 factors
contributing to ALDFG were identified (Figure 30). The most frequently reported causes were gear
becoming stuck on the seabed and strong ocean currents. Other notable factors included bad
weather, damage caused by large marine animals, operator error, and lack of communication
during fishing operations.
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Figure 30. Main causes of gear loss

Figure 31 presents the various efforts made by fishermen to prevent the loss or damage of fishing
gear. These efforts reflect a proactive approach and awareness of the risks associated with gear
loss. Among the most common measures taken are collaborating with fellow fishermen during
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fishing activities, ensuring that fishing gear is in good condition, and using clear and effective gear
markers. Fishermen also maintain communication with other vessels, store their gear securely
when not in use, and study the depth and characteristics of the fishing grounds to avoid gear
entanglement or loss. Additionally, they regularly repair or replace worn-out components of their
gear and conduct training for crew members to ensure proper handling and operation. These
collective actions demonstrate a strong commitment to minimizing fishing gear loss and enhancing
operational efficiency.
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Figure 31. Practices to Avoid Fishing Gear Loss or Damage by Fishers
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Figure 32. Perception Element for Avoiding ALDFG by Fishers

Based on interview results, fishermen shared their perceptions regarding key elements that can
help reduce the occurrence of ALDFG, as illustrated in Figure 32. According to their views, several
elements are considered highly important in preventing ALDFG. These include the fishermen’s
skills in handling and operating fishing gear, effective communication between vessels, the use of
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technology to track the location of fishing gear, clear and reliable gear marking, and the use of
high-quality materials in the construction of fishing gear. These perceptions highlight the
fishermen’s awareness of the importance of responsible gear management to minimize the risk of
ALDFG.

3.3.2. FAULT TREE ANALYSIS

Based on field observations that identified several contributing factors, a fault tree analysis was
developed to determine the root causes of ALDFG in the Arafura Sea, as shown in Figure 34. The
fault tree diagram reveals that the top event, derelict fishing nets, can arise through three main
proximal pathways: (1) fishing gear lost or abandoned during operations, (2) remnants from gear
repairs or unusable gear discarded at sea, and (3) end-of-life fishing gear that is not properly
managed. This analysis helps to systematically trace the underlying causes and highlights critical
points for intervention to reduce ALDFG occurrences.

Figure 33. Preparation of the draft fault tree analysis

From the fault tree analysis developed based on field observations, several root causes of ALDFG
in the Arafura Sea were identified across three main causal pathways:
1. Gear Lost or Abandoned During Operations
Root causes include:
e Limited access to information due to inadequate use of technology.
e Lack of mitigation measures, particularly in areas where fishing operations overlap with
marine mammal habitats (e.g. dolphins).
e Weak enforcement of regulations related to lllegal, Unreported, and Unregulated (IUU)
fishing practices.
e Insufficient crew training and limited technological support.
2. Remnants from Gear Repairs or Unsuitable Gear Discarded Overboard
Root cause: Inadequate crew training and low awareness regarding proper disposal practices.
3. Unmanaged End-of-Life Fishing Gear
Root causes include:
e Limited capacity for gear management among stakeholders.
e Absence of facilities at ports for storing end-of-life fishing gear.
e Lack of business models that demonstrate the economic potential of reusing or recycling
end-of-life gear.
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Figure 34. Fault tree identifying the causes of Derelict Fishing Nets from Gillnet and Purse Seine fishing in FMA 718
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3.4. IDENTIFICATION OF NET TYPES

During the survey conducted in Dobo, Merauke, and DKI Jakarta, data was successfully collected
from 103 respondents. In addition to interviews, direct observations were made on the types of
fishing gear used by fishermen (Figure 35). Most fishing units observed were Drift Gillnets,
comprising 57.28% (59 units), followed by Set Gillnets at 33.01% (34 units), and Purse Seines at 9.71%
(10 units), as shown in Figure 36. Analysis of the main net components revealed two dominant
materials: Polyamide monofilament (PA) and Polyethylene (PE). PA was used in 54 fishing gear
units (52.43%), while PE was found in 49 units (47.57%). A detailed summary of the number of fishing
gear units and the materials used is presented in Table 12.

Figure 35. Observations of Net Materials Used by Respondents

Observations revealed distinct patterns in the materials used for different types of fishing gear.
Purse Seine units consistently used Polyethylene (PE), with 100% of the observed gear made from
this material. Drift Gillnet units showed a more balanced composition, with 52.54% using PE and
47.46% using Polyamide monofilament (PA). In contrast, Set Gillnet units predominantly used PA,
accounting for 76.47%, while only 23.53% used PE. These findings are illustrated in Figure 31 and
highlight material preferences that may influence gear durability and the likelihood of gear loss.

Table 12. Summary of Material Use by Gear Category

Number of materials used by gear category

firea Gear Category Polyethylene (PE) Polyamide monofilament (PA)
Dobo Purse Seine 10 0
Drift Gillnet 4 21
Set Gillnet 5 18
Merauke Drift Gillnet 23 7
Set Gillnet
DKl Jakarta Drift Gillnet 4
Set Gillnet 1
Total 49 54

Observations revealed that the fishing gear used by fishermen varied in mesh size across gear
types. Drift Gillnet fishing gear featured 13 different mesh sizes, ranging from 1.25 inches to 9.5
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inches. Similarly, Set Gillnet gear also had 13 mesh size variations, ranging from 2 inches to 20
inches. In contrast, Purse Seine gear used mesh sizes ranging from 1inch to 4 inches. Among Drift
Gillnet users, the most used mesh sizes were 1.5 inches (27.1%) and 8 inches (20.3%). Set Gillnet users
predominantly used 8-inch mesh sizes (17.6%), while Purse Seine users most frequently used 1-inch
mesh sizes (50%). These findings are illustrated in Figure 36 and highlight the diversity in gear
specifications among different fishing methods.
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Figure 36. Distribution of Mesh Size (inches) by Gear Category

In addition to interviews and field observations, the survey also involved the collection of fishing
net samples from Dobo, Merauke, and Jakarta. These samples were obtained not only from the
fishermen who participated in the survey but also from net debris found on land. A total of 55 net
samples were collected and subsequently analyzed at the Laboratory of the Faculty of Fisheries
and Marine Sciences, IPB University (Figure 37). Examples of the identification results from these
samples are presented in Figure 38.

Figure 37. Net sample identification documentation
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Figure 38. Representative Identified Net Samples. (a) Polyethylene (Drift gillnet); (b)
Polyethylene (Purse seine); (c) Polyamide monofilament (Set gillnet); (d) Polyamide
monofilament (Drift Gillnet Traditional); (e) Polyamide monofilament (net debris sample)
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Figure 39. Composition of Net Samples

The identification results revealed four types of net thread materials: Polyethylene (PE), Polyamide
monofilament (PA), Polyamide multifilament, and Polycaprolactam (Figure 39). The most found
material was PE, accounting for 61.82% of the samples, followed by PA monofilament at 29.09%, PA
multifilament at 7.27%, and Polycaprolactam at 1.82%. The diversity of materials identified reflects
the broader sampling approach, which included not only active fishing gear but also discarded and
unused nets. A detailed list of net samples from Fisheries Management Area (FMA) 718 is provided
in Appendix 2.

3.5. DEVELOPING AN ALDFG MANAGEMENT STRATEGY

3.5.1. HAZARD MAPPING

As part of the survey process, spatial mapping data was collected through interviews using a Grid
Survey Map with a resolution of 5 nautical miles by 5 nautical miles. This mapping was based on
information provided directly by respondents. The collected data included various key locations
related to fishing activities, such as fishing operation areas, sites where fishing gear was lost, areas
with strong ocean currents, locations of vessel accidents, places where fishing gear was
intentionally discarded, zones of operational conflict between fishing vessels, and spots where net
debris was encountered during fishing operations. In this context, the perception level expresses
the frequency with which each area-specific factor occurs, as reported by interviewed fishers, and
is expressed on a 0-100% scale. The mapping of these points is illustrated in Figure 40 and provide
valuable insights into the spatial distribution of ALDFG-related risks.
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(a) (b)

Figure 40. Mapping Data Collection Documentation: (a) Dobo sampling area;
(b) Merauke sampling area

Based on the collected mapping data, a hazard mapping analysis was conducted by integrating
four key factors: the distribution of fishing operation locations, areas with strong water currents,
zones of operational conflict, and locations where ALDFG incidents occurred. Additionally, the
mapping includes areas where fishermen reported encountering fishing gear waste (ALDFG)
during their operations. To support this analysis, a risk index classification was first developed, as
shown in Table 13. This classification helped to assess and visualize the relative risk levels across
different areas, providing a clearer understanding of potential ALDFG hotspots.

Table 13. Classification of risk levels based on a combination of factors

Risk classification Value Index Note

High Risk 4 e ALDFG data is present with a perception level of 50%-100%.
e Three combined factors are present, each with a perception
level of at least 25%-50%, along with ALDFG data.
¢ All four factors overlap, regardless of perception levels.
Moderately high 3 e ALDFG data is present with a perception level of 25%, but no
risk other supporting factor data.

e Two overlapping factors (e.g., fishing operations and conflict
zones) have perception levels of 75%-100%, but no ALDFG data.
e Two overlapping factors (e.g., fishing operations and strong
currents) have perception levels of 75%-100%, but no ALDFG
data.
e Three overlapping factors are present, but without ALDFG
data.
Moderate risk 2 Two overlapping factors are present, each with a perception level
of 25%-50%, and no ALDFG data.
Low risk 1 Only one factor is present with a perception level of 25%, and no
ALDFG data.
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Figure 41 Hazard mapping: (a) Hazard mapping of ALDFG; (b) Overlay Hazard Mapping and
ALDFG Sightings During Fishing Operations

Based on the collected data, hazard mapping was developed for the areas of Dobo, Merauke, and
the broader Fisheries Management Area (FMA) 718, as shown in Figure 41. The map illustrates the
distribution of ALDFG-related hazards using a risk scale from 1 to 4. Two main high-risk zones were
identified: (1) the Aru Islands region near Dobo, particularly around reef edges and narrow
channels between islands, and (2) the southern coastal area of Papua near Merauke, extending
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along the shoreline to the Papua New Guinea border. Dark red areas on the map represent high-
risk zones (risk level 4), indicating frequent gear loss and intense fishing activity. Lighter red shades
show low to moderate risk areas, which are more dispersed and located offshore. The linear
pattern along the Merauke coast suggests the influence of shallow waters and coastal currents,
while the clustered high-risk zones around the Aru Islands are likely linked to fishing gear
movement through coral reef areas and local navigation routes. A second map overlays
fishermen’s perception points (represented by grey-to-black symbols with intensity values ranging
from 0.25 to 1), indicating locations where ALDFG was observed during fishing operations. These
perceptions align closely with the hazard zones, reinforcing the validity of the spatial patterns
particularly in the Arafura Sea region.

3.5.2. INSIGHTS FROM INTERVIEWS WITH OTHER STAKEHOLDERS

As part of the field survey, interviews were conducted not only with fishermen but also with other
key stakeholders, including policymakers and local business actors. These stakeholders included
local government officials, boat owners, fish catch collectors, and fishing net sellers. The purpose
of these interviews was to gather additional insights and to validate reports of fishing gear loss
from multiple perspectives. At the government level, interviews were held with representatives
from the Regency Fisheries Office, the Regency Environmental Office, and the local Fisheries Port

(Figure 42).

Figure 42. Documentation of Interviews with Other Stakeholders: (a) Interview with the Head
of Merauke Nusantara Fishing Port (PPN Merauke); (b) Interview with the Head of the Aru
Islands Regency Department of Fisheries; (c) Interview with the Head of Dobo Coastal Fishing
Port (PPP Dobo); (d) Interview with the Division Head, Aru Islands Regency Department of
Environment; (e) Interview with a shipowner; (f) Interview with a local fishing-net retailer.

Interviews with stakeholders beyond the fishing community such as local government officials,
boat owners, fish collectors, and net sellers, revealed strong support for the ATSEA Program's
efforts to address the ALDFG issue, particularly in the Arafura Sea. The Acting Head of the Aru
Islands Regency Fisheries Office noted that abandoned fishing nets are commonly found at sea

39 | AnAssessment of Abandoned, Lost, or Otherwise Discarded Fishing Gear (ALDFG) Associated with
Gillnet and Purse Seine in FMA 718, Indonesia



and on land, including in coastal residential areas. There have also been incidents where nets
became entangled in ship propellers. Similar conditions were reported in Merauke, where net
debris is frequently found along the coast. As an immediate response, the Aru Islands Regency
Government is drafting a Regional Regulation on plastic waste management, particularly
concerning fishing net waste. However, in areas like Dobo, marine waste management is not yet a
specific focus. Current waste management efforts are limited to household waste, following a flow
from temporary collection points (TPS) to final disposal sites (TPA). There is no dedicated recycling
program for fishing gear waste, and no specific containers are available for collecting used nets.
Despite this, some local partners, especially waste collectors manage certain types of inorganic
waste such as plastic, glass bottles, metal, and cardboard. During the survey, the team observed a
small number of used nets stored in a boat owner's warehouse, although they appeared to be
stacked without any further processing (Figure 43).

@ (b)

Figure 43 Stockpiled End-of-Life Fishing Gear in the company warehouse: (a) Drift gillnet; (b)
Set bottom gillnet

3.5.3. POTENTIAL MANAGEMENT OPTIONS FOR ALDFG IN FMA 718

Based on the results of the field survey, stakeholder input, and discussions during the Strategic
Planning Workshop, a set of recommended actions to reduce ALDFG was developed and
summarized in Table 16. These actions are organized into three key stages: Preventive, Mitigation,
and Curative.

e Preventive Stage focuses on avoiding the occurrence of ALDFG through awareness-raising
activities, the use of modern technologies and gear marking systems (such as Global
Positioning Systems (GPS), Radio Frequency Identification (RFID), tags, and automatic
identification systems (AIS)), and careful planning to avoid placing gear in areas prone to
entanglement.

e Mitigation Stage aims to reduce the impact when gear loss incidents occur. This includes
marking gear to facilitate tracking, using technologies like beacons or position detection
systems, and encouraging prompt reporting of lost gear to enable timely retrieval.

e Curative Stage addresses post-loss and end-of-life gear management. This involves
continued use of technology and gear marking for retrieval, providing disposal facilities at
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ports with incentives, and promoting circular economy approaches such as recycling, buy-
back schemes, material recovery, and Extended Producer Responsibility (EPR) models.

Overall, this policy package represents an integrated upstream-downstream approach, prioritizing
prevention, bridging response through mitigation, and ensuring proper handling through curative
measures.

Table 14 ALDFG Reduction Efforts
No Policy measures Preventive  Mitigation Curative
1 Ghost gear socialization v

2 Use of modern technology v v %
3 Fishing gear marking v v v
4 Avoid placing fishing gears in areas where they v

frequently become stuck

5 Lost gear reporting v v

6 Offering facilities for storing discarded %
fishing gear and providing incentives

7 Circular Economy of ALDFG v

3.5.4. RECOMMENDATIONS FOR RAP DEVELOPMENTS AND FUTURE ON-GROUND
INTERVENTIONS

Based on field survey results, stakeholder input, strategic planning workshops, and efforts to
reduce ALDFG, the following policy recommendations have been formulated:

e Strengthening Awareness and Human Resource Capacity
This recommendation emphasizes the importance of education and capacity building to
reduce ALDFG. It focuses on three key areas:
- Raising awareness about ghost gear and its impacts.
- Engaging local communities (fishermen, processors, port managers) in planning and
collective action.
- Providing training on gear marking and tracking technologies.

Awareness campaigns serve as a preventive measure, helping fishermen understand the
causes and consequences of ghost gear. Increased awareness encourages more responsible
behavior and mitigation efforts. In addition, improving fishermen’s skills in operating fishing
gear can reduce the likelihood of gear loss. Technical implementation includes tagging gear
with tools such as RFID, trackers, and other devices to improve reporting and traceability.
Overall, this combination of literacy, participation, and technical capacity strengthens both
prevention and response to ALDFG.

e Improving the Reporting System
An effective reporting system is essential for rapid response and data-driven decision-making.
This can be achieved by:
- Developing a national digital platform (web and mobile) for reporting lost or found
fishing gear.
- Integrating the platform with existing systems such as e-logbooks and Vessel Monitoring
Systems (VMS).
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- Introducing incentives for active reporters, such as gear repair vouchers, retrieval
bounties, or priority access to services.

Providing Collection and Recycling Facilities

Establishing facilities for collecting and recycling end-of-life fishing gear is critical for
sustainable gear management. These facilities should be located at fishing ports and
developed in collaboration with the private sector and NGOs. Participation can be encouraged
through economic incentives for fishermen, such as payments per kilogram/unit of gear,
service coupons for port facilities, gear repairs, or tagging.

Developing a Circular Economy Based on ALDFG

This approach treats discarded fishing gear as a valuable raw material for recycled products.
It can involve small and medium enterprises (SMEs) and fishermen cooperatives as key drivers
of the local economy. Supportive regulations and product standards are also needed to
ensure quality and sustainability of recycled goods.

Utilizing Modern Technology

Modern technology enhances both prevention and rapid response to ALDFG incidents.
Recommended technologies include:

- RFID for gear tagging.

- GPS and sensors for location tracking and early warning systems.
These technologies make it easier to detect and retrieve lost gear, reducing environmental
impact and improving operational efficiency.
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CHAPTER 4. CONCLUSION

Based on the results of data analysis, several key findings were identified. The Arafura Sea
contributes significantly to annual fish production, with an estimated output of 9,670 tons
annually. A total of 4,106 fishing vessels operate in this region, based on data from Dobo and
Merauke. Gillnet gear is widely used, accounting for 12.75% of the gear types in Dobo and a
dominant 96.5% in Merauke. Purse seine fishing was recorded only in the Dobo area, accounting
for an aggregate of 7.86%. The estimated number of lost gillnets varies across sampling locations:
in Dobo losses range from 1to 24 pieces per year, in Merauke, from 2 to 60 pieces, and in Jakarta,
from 2 to 100 pieces annually. These losses result in varying economic impacts, with estimated
annual losses ranging from IDR 200,000 to IDR 35 million in Dobo, IDR 2.5 million to IDR 216 million
in Merauke, and IDR 2.8 million to IDR 300 million in Jakarta.

Fishermen identified several dominant causes of gear loss, including nets snagging on the seabed
and strong currents. Other contributing factors include bad weather, damage from large marine
animals, operator error, and poor communication during fishing operations. A fault tree analysis
revealed eight root causes of gear loss: limited access to information due to lack of technology,
insufficient mitigation efforts for marine mammals, weak law enforcement, inadequate crew
training and technological support, low awareness among crew members, limited capacity for gear
management, lack of end-of-life gear collection facilities at ports, and the absence of business
models to support the economic reuse of discarded gear.

Observations of fishing gear materials used by respondents showed that Polyamide monofilament
(PA) was the most common, used in 52.43% of gear, followed by Polyethene (PE) at 47.57%. From
55 net samples collected, PE was the most dominant material at 61.82%, followed by PA
monofilament at 29.09%, PA multifilament at 7.27%, and Polycaprolactam at 1.82%. These findings
proposed several policy recommendations to address ALDFG in the Fisheries Management Area
(FMA) 718. These include strengthening awareness and human resource capacity, improving the
reporting system, providing collection and recycling facilities, promoting a circular economy based
on ALDFG, and utilizing modern gear tracking and marking technology.

Key recommendations for RAP development and future on-the-ground interventions include
strengthening awareness and human-resource capacity, improving the reporting system,
providing collection and recycling facilities, developing a circular economy based of ALDFG, and
utilizing modern technology.
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Appendix 1: Documentation of the Survey
A. Sampling Location in Dobo, Aru Island’s Regency

Interview with a purse seine fisher (<30 GT) in  Interview with a gillnet fisher (<10 GT) in Dobo
Dobo

Foe]
Qmmmm

Pulau-pulauAru, Maluku, Indonesia mms

66rp+74p, G IbU, Pulau-pulau Aru, Maluku , Indonesia

Interview with a gillnet fisher (<30 GT) in Dobo Interview with a local fishing net retailer in Dobo

TS T~ ] w

ru, Maluku,

Interview with the Ad Interim (Plt.) Head of the Interview with the Head of Dobo Coastal Fishing
Aru Islands Regency Department of Fisheries Port (PPP Dobo)
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B. Sampling Location in Merauke, Merauke Regency

Interview with a gillnet fisher (<5 GT) in Merauke  Interview with a gillnet fisher (<10 GT) in
Merauke

Interview with a local fishing net retailer in Interview with the Merauke Regency
Merauke Department of Fisheries

Interview with the Head of Merauke Nusantara  Observation of a gillnet undergoing repair in
Fishing Port (PPN Merauke) Merauke
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C. Sampling Location in Nizam Zachman Oceanic Fishing Port (PPS Nizam Zachman), DKI Jakarta

* ) B R T —

S NS 7

Interview with a gillnet fisher (> 100 GT) in Interview with a gillnet fisher (> 100 GT) in
Nizam Zachman Oceanic Fishing Port Nizam Zachman Oceanic Fishing Port

Interview with the Head of Harbormaster Nizam Interview with the Operations Division of Nizam
Zachman Oceanic Fishing Port Zachman Oceanic Fishing Port

Collecting net samples at Nizam Zachman  Observation of a drift-gillnet undergoing repair
Oceanic Fishing Port in Nizam Zachman Oceanic Fishing Port
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Appendix 2: List of Net Samples Identification
A. Purse Seine

st it

4l /.”

y, a A /' s y -—
Identified net material of a 2 inch mesh Identified net material of a 2 inch mesh purse
purse seine (Polyethylene) seine (Polycaprolactam)
Identified net material of a 1inch mesh Identified net material of a 1inch mesh purse

purse seine (Polyethylene) seine (Polyethylene)

i

Identified net material of a 4-inch mesh Identified net material of a 1.5-inch mesh purse
purse seine (Polyethylene) seine (Polyethylene)
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B. Gillnet
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Identified net material of a 10-inch mesh Identified net material of a 4-inch mesh
Set bottom gillnet (Polyamide monofilament) Drift gillnet (Polyamide multifilament)

Identified net material of a 6-inch mesh Identified net material of a 7-inch mesh
Drift gillnet (Polyethylene) Drift gillnet (Polyethylene)
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Identified net material of a 8-inch mesh ldentified net material of a 2-inch mesh

Drift gillnet (Polyethylene) Drift gillnet (Polyamide monofilament)
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