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Glossary of terms

Acronyms | Name
ALDFG Abandoned, lost or discarded fishing gear
API Application programming interface
BSC Black Sea Commission
EC European Commission
EMFF European Maritime and Fisheries Fund
EU European Union
GESAMP Joint Group of Experts on the Scientific Aspects of Marine Environmental
Protection
GGGl Global Ghost Gear Initiative (known as the “triple GI")
GISIS IMO Global Integrated Ship Information System
GPS Global positioning system
GT Gross tonnage
HDPE High density polyethylene (plastic)
IMO International Maritime Organisation
IUu lllegal, unreported and unregulated (fishing)
NOAA National Oceanic and Atmospheric Administration
OSPAR The Convention for the Protection of the Marine Environment of the North-
East Atlantic (the OSPAR Convention)
PA Polyamide (Nylon)
PHA Polyhydroxyalkanoate
PRF Port reception facility/facilities
RFMO Regional fisheries management organization
ROV Remotely operated vehicle
RFVS Responsible Fishing Vessel Standard
SSS Side scan sonar
SUP Single use plastic
UAV Unmanned aerial vehicle
C-BPF Capture fisheries-Best practice framework
CIL Cold intermediate layer
CFP Common Fisheries Policy
BSIMAP Black Sea Integrated Monitoring and Assessment Program
DFG Derelict fishing gear
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Executive summary

“From theory to action: the BlackNETs Guide to mitigating ghost gear in the Black Sea” is a flagship output of the
BlackNETs project, “Exorcising the Black Sea’s Silent Killers.” The guidebook addresses one of the most dangerous
forms of marine litter, that is ALDFG (abandoned, lost, or otherwise discarded fishing gear), a persistent threat to
marine biodiversity, fisheries sustainability, and coastal livelihoods in the Black Sea region.

The guidebook translates scientific research and policy frameworks into practical, actionable strategies structured
around the “3 R's” — Reduce, Remove, and Repurpose. It provides practical guidance, technical protocols, and
operational procedures for the monitoring, collection, disposal, and recycling of ALDFG. Clear principles, criteria,
and requirements are presented to support the establishment of effective management systems for recovered
fishing gear, ensuring ecological protection while strengthening community resilience.

Recognizing that effective solutions must integrate both technical and social dimensions, the guidebook also offers
awareness-raising guidance and stakeholder engagement strategies to actively involve fishers, local communities,
and relevant actors in co-designed approaches. Case studies from Romania, Bulgaria, Turkiye, and Georgia illustrate
successful interventions and highlight transferable models of innovation, collaboration, and policy alignment.

As a core output of the BlackNETs project, this guidebook serves as a regional roadmap for policymakers,
practitioners, and coastal communities. It bridges theory and action by equipping stakeholders with the knowledge,
tools, and practical frameworks required to mitigate ghost gear, protect marine ecosystems, and contribute to
global commitments under SDG 14 and the UN Ocean Decade.
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Part I: The ALDFG challenge in the

Introduction to ghost gear

The earliest documentation of ghost fishing refers to the
ability of lost fishing gear to keep catching marine life
after its control has been lost by fishers. The problem
was first recognised in gillnet fisheries and discussed at
an FAO meeting in Rome in 1960. Derelict fishing gear
(DFG) continues to capture marine organisms after being
lost originated from trap also reports in the United States
(Demory, 1971; Lively & Good, 2019). In response, trap
designs were modified with escape panels to assess their
effectiveness in reducing ghost fishing (Pecci et al., 1978;
Smolowits, 1978). Initial investigations concentrated on
abandoned gillnets (e.g., cod and turbot gillnets) and
traps (e.g., king crab Paralithodes camtschatica traps),
which persisted in catching and killing marine life long
after being lost underwater. Subsequent research
examined both the extent and causes of gillnet losses
(Way, 1977; High, 1985; Carr et al., 1985). Efforts to
mitigate ghost fishing in gillnets began in the mid-1980s
(Barney, 1984; Carr et al, 1985), with findings
highlighting net height and visibility as the primary
factors influencing their continued fishing capacity (Carr
et al., 1992; Erzini et al., 1997). These studies marked the
first formal recognition of derelict fishing gear as an
environmental issue through its ghost fishing impacts
(Sheppard, 2001). then, the challenge of
Abandoned, Lost or otherwise Discarded Fishing Gear
(ALDFG) has gained increasing attention, particularly
during the 1990s, when marine litter surveys and
expanded research began documenting its ecological

and socioeconomic conseauences worldwide.
Despite this growing awareness, comprehensive data on

the scale of fishing gear losses remain limited. Regional

Since

estimates have been reported, such as 5,000 m of net lost
annually in Newfoundland, Canada (Fornaes, 1975),
80,000 m lost along Canada’s Atlantic coast between 1982-
1992 (Anonymous, 2001), and 3,700 m of gillnet lost each
year in Spain's Cantabrian region. Only a few studies have
addressed this issue in detail. For example, in Turkiye's
lzmir Bay, ghost fishing from lost gillnets was estimated at
200-800 km in 2002 (Ayaz et al., 2004; Ucar & Oztekin,
2023).

Beyond its impact on fisheries, ghost nets also pose
significant risks to diving tourism. The Food and
Agriculture Organisation (FAO) has identified ghost nets
as a source of reduced gear selectivity, increased bycatch
and habitat degradation, and has recommended the
retrieval of lost nets to mitigate these impacts (FAO,
1995).

Though the global problem of plastic marine debris,
including fishing gear, was recognized internationally in
the 1970s (leading to regulations like MARPOL Annex V,
which prohibited plastic discharge from ships starting in
1988), specific documentation of the scale and impact of
derelict fishing gear within the Black Sea's ecosystem
followed later.

Early regional assessments and reports often identified
fishing activities as a clear contributor to seafloor debris,
particularly in areas near intense fishing and shipping
routes. For instance, studies on the Romanian Black Sea
shelf in the early 2000s reported fishing gear (nets,
ropes, etc.) as a constituent of the collected marine litter,
frequently linked to illegal, unreported, and unregulated
(IUV) fishing activities.

Prior to the mid-2000s, the understanding of marine
litter in the Black Sea was largely fragmented, relying on
scattered sightings and localized, non-standardized
surveys. This changed with the publication of "Marine
Litter in the Black Sea Region: A Review of the Problem"
(2007) published by the Commission on the Protection of
the Black Sea Against Pollution (the Black Sea
Commission). This document stands as the first
comprehensive scientific record to formally identify and
categorize derelict fishing gear (DFG) across the entire
basin. Unlike previous studies that focused on general
this report
established a regional baseline for solid waste, explicitly
distinguishing fishing gear as a critical transboundary
issue rather than a localized nuisance.

eutrophication or chemical pollution,

The primary contribution of the 2007 report was its
methodological shift from anecdotal observation to
systematic categorization. The authors aggregated data
from national consultants across the Black Sea littoral
states to assess the sources and types of marine debris.
Crucially, the report moved beyond treating marine litter
as a homogenous mass of "garbage."
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Instead, it formally isolated abandoned, lost, or
otherwise discarded fishing gear as a specific pollutant
category. By doing so, the report provided the first
formal acknowledgment that fishing activities were a
primary driver of marine debris in the region, distinct
from municipal waste or riverine input.

One of the report's most significant findings was the
identification of derelict gear as a severe threat to
regional biodiversity, particularly to the Black Sea’s
vulnerable cetacean populations. Drawing on Birkun’s
extensive background in marine mammal research,
the review highlighted the mechanism of "ghost
fishing," where abandoned gillnets and bottom trawls
continue to entrap species long after they are lost. The
text explicitly linked the presence of DFG to the
mortality of harbour porpoises (Phocoena phocoena)
and bottlenose dolphins (7ursiops truncatus). This was

a pivotal moment in Black Sea conservation, as it
provided the evidentiary link required to classify lost
gear not merely as "litter," but as an active, lethal
instrument affecting the ecosystem's apex predators.

Figure 1 - Marine mammals by-catch
This dual identification of DFG as both a navigational
hazard and an ecological threat established the
foundation for the subsequent inclusion of marine
litter protocols in the Black Sea Integrated Monitoring
and Assessment Program (BSIMAP).

While the 2007 Black Sea Commission report served as
the qualitative wake-up call, research conducted
between 2016 and 2020 represents a shift toward
high-precision  quantitative  monitoring.
surveys, particularly those conducted under the
EU/UNDP-funded EMBLAS-Plus (Improving
Environmental Monitoring in the Black Sea) project,
have moved beyond general categorization to specific
density mapping.

Recent

Pl|6

While the 2007 baseline relied heavily on beach surveys
and volunteer observation, the 2018-2019 Joint Black Sea
Surveys utilized trawling and deep-water sampling to
analyze the water column and seafloor. These modern
assessments revealed a stark reality: the Black Sea contains
almost double the litter density of the
Mediterranean Sea, with some areas exceeding 90 items
per square kilometer (Slobodnik, J., et al. 2019).

The modern data reinforces the 2007 warning regarding
"ghost gear," but with a new emphasis on the longevity of
synthetic materials on the anoxic seafloor. Recent findings
indicate that while packaging materials dominate surface
litter, derelict fishing gear constitutes a significant portion
of the seafloor debris, particularly in the northwestern
shelf. Unlike the 2007 report, which focused on the
immediate threat to cetaceans in the water column, recent
studies (2018-2020) highlight that the seabed acts as a
permanent "sink" for these nets. Because the Black Sea's

marine

deep waters are anoxic (lacking oxygen), the bacterial
degradation of these synthetic nets is significantly slower
than in other seas, meaning the "ghost fishing" potential of
gear lost today will persist for decades longer than initially
estimated.

Finally, the narrative has evolved from simple problem
identification to active mitigation analysis. The 2007 report
framed DFG as a pollution problem; however, reports from
2018 onwards, such as the Black Sea State of Environment
Report (Black Sea Commission, 2019), frame it as a circular
economy failure. The discourse in your report should
reflect this transition; the problem is no longer just about
"cleaning up" (as implied in early recommendations) but
has moved toward preventative frameworks, such as the
"Fishing for Litter" initiatives now piloted in Turkiye and
Bulgaria, and the implementation of gear marking schemes
to trace abandoned nets back to their source - strategies
that were theoretically proposed in 2007 but only

operationally tested in the last five years.

Figure 2 - ALDFG
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What is ALDFG and why is it a global problem?

Early reports noted that bottom-set cod gillnets,
recovered months or years after loss, still contained
fish skeletons and live fish. This was especially evident
in the Icelandic fishery, where synthetic fibre nets
with plastic and metal floats remained effective for
long periods. As a solution, nets were attached to
floats with natural fibre twine, which would rot if lost,
causing the nets to sink and preventing continued
fishing. Later reports (1975-1979) from the North
Pacific and Northwest Atlantic highlighted that lost
gillnets and trawl nets were entangling marine
mammals, seabirds, and commercially valuable fish.
Then in the 1980s, the term “ghost fishing” became
widely used in fisheries science to describe the
continued capture of organisms by abandoned gear.
A landmark FAO report in 1984 discussed ghost
fishing mortality as a serious fisheries management
and environmental issue (Smolowitz RJ., 1978).
Fishing gear has been abandoned, lost or otherwise
discarded ever since fishing began. A ghost net is
fishing gear abandoned, lost, or forgotten in the seas
or oceans. Commonly encountered as gill nets, trawl
nets, purse seine nets, and cage nets, they are
typically made of plastic materials and continue to
fish uncontrollably underwater over time. Numerous
scientific studies show that these nets do not
decompose naturally and continue to catch fish
passively.

These nets pose a threat to marine life by entangling
and killing organisms and seriously damaging the
marine ecosystem. By covering marine habitats, they
reduce light and oxygen permeability, thereby
threatening habitats like seagrasses and coral reefs.
The ghost nets adversely affect marine biodiversity
and those who rely on fishing for their livelihoods.
Ghost nets broadly threaten marine life, fishing, and
fish consumption.

The activities and studies of this issue have increased
with time, and much scientific research/projects have
been done and published.

The Capture Fisheries-Best Practice Framework (C-
BPF) is intended for use by a broad spectrum of
stakeholders, including gear manufacturers, fishers
in both commercial and artisanal fisheries, port
authorities, management authorities,
seafood companies and other interested parties.

fisheries
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As the interest in ALDFG as a global issue continues to develop,
and as lessons are learned from case studies around the world,
there is a need to incorporate the latest technologies,
methodologies and studies into the C-BPF to ensure it remains up
to date and relevant. A literature review to assemble the main
events and research outputs since the original version was written
in 2017. These include, but are not limited to:

% Recent release of the State of World Fisheries and
Aquaculture 2020 (FAO, 2020a),

% Finalization of the “Voluntary guidelines on the marking of
fishing gear” (FAO, 2019),

% The emerging outputs from the Joint Group of Experts on
the Scientific Aspects of Marine Environmental
Protection’s (GESAMP) Working Group 43 on sea-based
sources of marine litter (GESAMP, 2021),

% Various documents on fish aggregating device (FAD) best

o,
Q

management by the International Seafood Sustainability
Foundation (ISSF) (Restrepo et al, 2019);

% Work done by The Convention for the Protection of the
Marine Environment of the North-East Atlantic (OSPAR)
Commission on best practices for the design and recycling

o,
Q

of fishing gear as a means to reduce quantities of fishing

gear found as marine litter in the NE Atlantic (OSPAR,

2020);

% There are many international organisations that directly
and indirectly belong to the ghost net issues all over the
seas (The Global Ghost Gear Initiative; World Wildlife Fund,
Greenpeace, Ocean Wise, United Nations Environmental
Programme (UNEP), Food and Agriculture Organisation
(FAO), NOAA, etc.);

ALDFG has negative impacts
navigational hazards and associated safety issues, the
ability of ALDFG to continue to fish, with detrimental
impacts on fish stocks, with no generation of economic
benefits and with potential impacts on vulnerable or
threatened species and on benthic and
environments (Macfadyen et al., 2009);
Basically, ghost nets get into the seas and are a negative side effect
of fishing. The nets end up in our seas in various ways. Even the
most responsible fishing operations can lose gear due to the
unpredictable nature of the ocean.

* Snagging and entanglement: trawl nets towed along the
seabed can become snagged on coral reefs, shipwrecks,
or rocky outcrops, forcing the crew to cut them loose.

= Severe weather: strong storms and powerful currents can
tear stationary gill nets from their anchors, carrying them
far from their original locations.

®,
o’

numerous include

inter-tidal
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= Shipping accidents: during maritime collisions
or weather  events, entire
consignments of fishing gear may be
accidentally washed overboard.
Economic pressures and a lack of infrastructure often
contribute to the prevalence of ghost nets.
= High disposal costs: in many regions, disposing
of old or damaged nets at port facilities is
expensive. For struggling fisheries, these costs
can lead to the "free" but illegal alternative of
ocean dumping.

extreme

= |nadequate waste management: during routine
on-board maintenance, small sections of
netting cut out during repairs may accidentally
fall overboard if proper waste protocols are not
in place.
= Prioritizing yield over gear: in rare instances, if
a vessel encounters a high-value "million-dollar
catch" that exceeds its storage capacity, crews
may discard older gear to make room for the
more profitable haul.
lllegal fishing is a primary driver of the ghost net crisis,
as these operations bypass environmental safeguards.
= Evasion of authorities: if an illegal vessel is at
risk of being intercepted by maritime patrols,
the crew will often cut their nets and gear loose
to destroy evidence or facilitate a faster escape.
= Unmarked gear: because illegal fishers do not

register their equipment, there is no
accountability when their nets are abandoned
or lost.

The Black Sea:

The Black Sea lies between 40°55'N and 46°32'N
latitude and 27°27'E and 41°42'E longitude, situated in
an east-west depression between two alpine fold belts:
the Pontic Mountains to the south and the Caucasus
Mountains to the northeast. The northwestern coast,
with the exception of Crimea, is relatively low-lying.
Recognised as the world's
marginal sea, the Black Sea's physical and chemical
structure is primarily governed by its hydrological
balance (Caspers, 1957; Sorokin, 1983).

The continental shelf is widest in the northwest,

largest semi-enclosed

whereas much of the remaining basin is unexpectedly
deep for a marginal sea.

P|8

The Bosporus Strait, ranging from 0.76 to 3.60 km in width
and less than 93 m in depth, serves as the only natural
connection between the Black Sea and the Mediterranean.
The sill depths are approximately 32-34 m at the southern
end and 60 m at the northern end (Gunnerson and
Ozturgut, 1974; Latif et al., 1991). This narrow passage
allows the inflow of saline water into the basin while
exporting fresher surface waters. Deep-water salinity
reaches S = 22.33, while surface salinity remains lower (S =
18.0-18.5 basin) due to substantial
freshwater inputs from major European rivers such as the
Danube, Dniester, Dnieper, Don, and Kuban.

in the central

As a result, the water column is strongly stratified by salinity
and density. Evaporation exceeds precipitation, and the net
surface outflow is nearly twice the volume of the deep
inflow through the Bosporus. Currents in both directions
are intense. Vertical stratification leads to striking chemical
and ecological contrasts. The surface layer (0-50 m) is well
oxygenated, supporting marine life. The deep layer (100-
2000 m) is entirely anoxic, enriched in hydrogen sulphide,
and biologically uninhabitable except for microorganisms.
At the subtoxic boundary zone (50-100 m), concentrations
of both oxygen and hydrogen sulphide are extremely low
and exhibit little vertical or horizontal variation (Murray et
al., 1989; Codispoti et al., 1991).

The Black Sea is globally recognised as the largest internal
water body and the largest meromictic basin on Earth. Its
history is equally remarkable: during the last Ice Age,
approximately 10,000 years ago, it alternated between a
dry seabed, a freshwater lake, and ultimately a marine
basin.

Figure 3 - Black Sea sunrise
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The sea is bordered by Ukraine, Russia, Georgia, Turkey, Romania, and Bulgaria. Although often described as an
inland sea, some sources classify it as a bordering Mediterranean Sea of the Atlantic Ocean, despite being thousands
of kilometres away.
The Black Sea's water budget reflects a delicate equilibrium. It receives about 350 km? of river discharge and 230
km3 of precipitation annually, while evaporation removes approximately 354 km3. This hydrological balance
maintains its stratified structure, in contrast to the shallower Marmara Sea, where freshwater and saline interactions
differ. Temperature and nutrient dynamics also vary significantly between layers: the surface zone sustains
productive ecosystems, while the vast deep waters remain biologically dead, devoid of higher life forms. Only
oxygen-rich shallow waters support fish and other marine species, whereas the deep anoxic regions are inhabited
solely by microbial communities (BSC, 2025). The Black Sea ecosystem is both unique and fragile. While its
oxygenated surface waters support rich biodiversity and important fisheries, they are under growing pressure from
pollution, overfishing, invasive species, and climate change. Sustainable management, regional cooperation, and
stronger conservation measures are essential to protect this remarkable ecosystem and ensure its long-term
resilience.
The Black Sea is one of the most isolated marine systems in the world. While its unique geography has fostered a
specialized ecosystem, it also makes the sea exceptionally vulnerable to human-induced and environmental
stressors.
These pressures can be categorized into five primary areas of concern:

a) Pollution and eutrophication

The Black Sea acts as a basin for several major European rivers, which unfortunately carry high levels of pollutants
into its waters.

e Nutrient overload: runoff from agricultural fertilizers and untreated urban wastewater leads to
eutrophication. This process triggers massive algal blooms that consume oxygen, creating "dead zones"
where marine life cannot survive.

e Chemical contaminants: the accumulation of heavy metals, microplastics, and industrial chemicals poses a
long-term threat to biodiversity and enters the human food chain through commercial fishing.

b) Overfishing and resource depletion

Decades of intensive fishing have altered the Black Sea’s food web.

e Stock collapse: excessive pressure on key species has led to a sharp decline in fish populations, disrupting
the natural predator-prey balance.

e |UU fishing: lllegal, Unreported, and Unregulated fishing further undermines conservation efforts, making it
difficult for fish stocks to recover to sustainable levels.

¢) Invasive Alien Species (IAS)

As a major hub for global shipping, the Black Sea is highly susceptible to "biological pollution."

e The Comb Jelly crisis: the accidental introduction of the comb jelly (Mnemiopsis leidyi) in the 1980s famously
caused the collapse of local fisheries by devouring plankton and fish larvae.

e Ballast water risks: non-native species continue to arrive via the ballast water of international ships,
threatening to outcompete and displace native Black Sea flora and fauna.

Figure 4 - Anthropic impact
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d) Climate change
Global warming is accelerating changes in the Black Sea's physical and biological makeup.
Temperature shifts: rising sea temperatures alter plankton dynamics, forcing native fish to migrate or adapt

e)

to a rapidly changing environment.

P |10

Coastal erosion: sea-level rise and an increased frequency of extreme storms threaten delicate coastal
wetlands and river deltas, which serve as vital breeding grounds.

Hydrological vulnerability

The Black Sea is a "meromictic" basin, meaning its deep layers do not mix with the surface. This delicate balance is
easily disturbed.

The Bosporus connection: the sea relies on a narrow exchange of water with the Mediterranean through
the Bosporus Strait and a steady influx of freshwater from rivers.

Stratification risks: human activities, such as the damming of major rivers or climate-driven changes in

rainfall, can destabilize the sea’s salinity and oxygen layers, leading to catastrophic shifts in ecosystem

health.

Fishing
The Black Sea supports a diverse fishing sector, ranging Bottom trawls (demersal fishing)
from large-scale industrial fleets to traditional, small-

on high-volume pelagic species like anchovy and sprat,

as well as high-value demersal fish like turbot.
The gear used is highly specialized, dictated by the
target species’ habitat and the regulations of the

surrounding coastal nations.
Purse seines (the primary industrial gear)
Purse seining is the most economically significant

method in the Black Sea, responsible for the vast

majority of the anchovy harvest.

How it works: a large wall of netting is deployed
to encircle a school of fish. Once the school is
surrounded, the bottom of the net is pulled
shut like a drawstring purse, trapping the fish
inside.

Target species:
encrasicolus), sprat, and horse mackerel.

anchovy (Engraulis

Midwater (pelagic) trawls
These are active nets used to capture schools of fish

that swim between the surface and the seabed.

How it works: a cone-shaped net is towed
through the water column. Unlike bottom
trawls, these are designed to stay above the
seafloor, often utilizing sonar and light
attraction to locate and herd fish.

Target species: anchovy, sprat, and horse

mackerel.

Bottom trawling targets fish that live on or near the
scale coastal operations. The industry primarily focuses seafloor.

How it works: large nets are dragged along the
seabed. Because this method can significantly
impact benthic habitats (the
environment) and result in high levels of bycatch,
it is strictly regulated or banned in certain sensitive

seafloor

areas of the Black Sea.
Target species: turbot (Scophthalmus maximus),
whiting, and red mullet.

Gillnets and trammel nets (artisanal and small-scale)
These are "passive" gears, meaning they are set in one

place and wait for fish to swim into them.

Gillnets: single-layered nets that catch fish by their
gills when they try to swim through the mesh.
Trammel nets: three-layered nets (two large-mesh
outer layers and one fine-mesh inner layer) that
create a pocket to trap fish more effectively.
Target species: turbot, spiny dogfish, and various
demersal species.

Longlines and handlines
Known for being more selective and having a lower
environmental footprint than netting.

How it works: a main line is set with hundreds of
baited hooks. These can be set near the surface
(pelagic) or on the seabed (demersal).

Target species: Large predatory fish such as
bonito, bluefish, and sharks.
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Traditional and specialty gear

While industrial methods dominate the
economy, traditional gear remains vital for
local coastal communities.

e Beach seines: traditional nets deployed
from the shore and hauled in by hand;
used primarily for catching small
nearshore fish.

e Traps and pots: stationary, baited
cages used to capture mobile
crustaceans and mollusks. Used for
crabs, whelks, and occasionally eel.

o Dredges: heavy metal frames dragged
along the seabed specifically to harvest
shellfish such as scallops, clams, and
whelks.

ROMANIA
The "sinuous evolution" of Romanian coastal

fishing fundamentally reflects the periods of
boom and bust that characterize the sector,
driven by a complex interplay of natural and
man-made influences. This historical trajectory
is far from linear, instead showing sharp peaks
and deep declines that directly mirror the
health of the marine ecosystem and the
prevailing economic conditions. Understanding
this uneven development requires examining
the key environmental, technological, and
socio-economic forces at play over the last half-
century.

One of the primary drivers of this variability is
the
availability within the Black Sea ecosystem.

unpredictable nature of resource
Being a semi-enclosed sea, it is particularly
vulnerable to environmental shifts and human
pressure. For example, the viability of the
entire fishing industry was severely impacted
by major events in the 1970s and 1980s,
specifically the drastic drop in key pelagic
species like the European anchovy and sprat.

This decline was attributed both to increased
overfishing and significant environmental
changes, including widespread eutrophication.
Furthermore,
mammal’s population, often viewed as an apex
predator, had indirect but profound effects on
the overall balance and structure of the marine
food web, further contributing to the instability

of commercial fish stocks.

the decline of the marine
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Technological capabilities have also dictated the evolution of
fishing effort. During the communist era, the focus was heavily
placed on developing large state-owned fleets designed for
deep-sea and international waters, largely neglecting the
modernization of the small-scale coastal sector, which remained
relatively basic in its equipment and methods. The post-1989
economic transition triggered a significant shift towards smaller,
privately-owned boats. This period saw an introduction of more
efficient and modern gear, replacing older methods, although
this transition was often hampered by lack of capital and clear
regulatory frameworks, resulting in a heterogeneous fleet
utilizing varying levels of technology. Finally, the evolution of the
socio-economic systems has been a critical determinant. The
move from a centrally planned, state-controlled economy to a
market economy resulted in sweeping restructuring of the
fishing industry. This transition presented major hurdles,
regulation, securing
funding, and establishing sustainable business models. Most
recently, Romania's 2007 accession to the European Union

particularly concerning challenges in

necessitated rigorous adaptation to the Common Fisheries
Policy (CFP) requirements. Complying with EU quotas, fishing
effort limitations (especially for species like turbot), and
conservation measures has been a persistent regulatory
challenge, forcing the sector to redefine its operational
strategies within a much stricter international framework.

The activity of commercial fishing is a complex, multi-stage
endeavor that extends far beyond the mere act of catching fish.
It is fundamentally defined as a comprehensive chain of
operations, beginning with significant capital investments—in
specialized fishing gear, vessels, onshore processing and storage
facilities, and critically, the training of qualified personnel. This
preparatory phase is supported by research and operational
actions focused on identifying, locating (concentration), and
efficiently harvesting (retention) the target aquatic resources,
followed by necessary onboard and onshore processing. The
ultimate goal of this entire process is the procurement of
commercially viable catches of fish and other edible biological
resources.

Along the Romanian Black Sea coast, commercial fishing
companies utilize a diverse technological arsenal to exploit
available marine stocks. Their methods are categorized primarily
by the mobility of the gear: stationary gear (such as set nets or
traps), filtering/encircling nets (like purse seines), and towed gear
(such as trawls).
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These varied technologies and gear types are strategically deployed to capture the two main categories of
commercially important stocks: pelagic species (those living in the water column, like sprat and anchovy) and
demersal species (those living near the seabed, like turbot and sole). This varied approach reflects the need for
specialized equipment to efficiently harvest different species across the dynamic marine environment.

Gear group: Seine Nets

Gear code: SDN Gear name: Danish Seine

Gear description: Danish seine is also known as Anchor Seine. In Danish seine a net,
similar to a lightweight trawl, is shot on the seabed. It has very long weighted ropes on
each side and the whole gear is shot so that it lays on the seabed in a large rounded
triangular shape. The ropes are gradually hauled in, trailing over the seabed to herd the
fish in towards the net, eventually falling back into the net as it is hauled to the boat. In
Danish seine the vessel drops an anchor (hence the name anchor seine) at one end of
the ropes and picks this up again after shooting all the ropes and the net, they then use
the anchor to keep the vessel in position as they slowly haul in the ropes and haul the
net back to the vessel. They will often shoot several hauls in different directions to cover
different areas of seabed from the same anchor point.|

Illustration of gear taxon:

. o - e oy
g o

oo S o oot 3
around the sanme snchor point. - S

Figure 5 - Seine nets (photo original NAFA Romania)
Gillnets (Entangling fishing gear)

The mesh size of the gillnets is established based on the
fish species intended to be caught and the size of the
specimens. From a construction standpoint, gillnets can
be:

e Simple: made from a single web of netting.
e Compound: called ave (trammel nets).

Depending on the method of use, gillnets are of several
types: fixed, floating, and drifting. Their length varies
between 18 and 150 meters.

Gear group: Gill Nets and Entangling Nets

Gear code: GNS Gear name: Set Gill Nets

Gear description: A gill net is a single panel of thin netting hung in the water like a
curtain with a float line at the top and a weighted footrope or groundline at the bottom.
The net is shot on the seabed or at a set distance above the seabed and kept in position
by an anchor or weight at each end. Smaller vessels may use nets that are 100-
300metres in length, larger vessels will use many kilometres of netting.

Illustration of gear taxon :

Float line

Encircling filtering gear:

Marine seines: depending on the location where they
fish, these are: marine shore seines and marine
offshore seines.

e Shore seines are used in littoral zones and can
be symmetrical or asymmetrical. They have
lengths up to 2,500 meters and heights of 10-
25 meters.

e Offshore marine seines (or distance seines)
are used at depths of 4-5 meters. Their
traction is performed from aboard ships
(vessels). The length of these seines varies
between 200 and 800 meters, and the height
between 3 and 10 meters.

Gear group: Seine Nets

Gear code: SB Gear name: Beach Seine

Gear description: This is a lona low net that is shot from the shoreline by hand or with a
small boat. It is shot in a semi-circular shape to encircling fish living close to the shoreline
then gradually hauled by hand from both ends, back onto the beach. The headrope with
floats on is desianed to stay on the surface with the netting suspended beneath it right
down to or close to the seabed.

Hlustration of gear taxon :

Figure 6 - Gill nets (photo original NAFA Romania)

Figure 7 - Beach seine (photo original NAFA
Romania)

The purse seine (plasa punga): this is the largest tool in
the category of encircling filtering gear and is intended
for catching pelagic fish in the open seas.



Interreg [l o oen
MEXT giack sea Basin

BlackNETs #as.

Sear group: SURROUNDING NETS

Sear code: PS | Gear name: Purse seine

Sear description: A purse seine is a large net used to surround a shoal of pelagic fish,
Once shot, the bottom of the net is drawn together by hauling in a long wire called the
purse line’ to form purse seine into a huge cup shape of netting just below the surface
>f the water with the targeting fish inside. The net is gradually hauled onboard the vesse
and the catch taken onboard the vessel.

[~ S TP T TR Ty Sy
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Figure 8 - Surrounding nets (photo original NAFA
Romania)

Trawl net is an active fishing tool with a conical shape
resembling a sack. Depending on the horizon (depth
level) at which fishing occurs, the trawl can be: pelagic,
semi-pelagic, or bottom.

Gear group: Trawls

Gear code: OTM Gear name: Single Boat Midwater Otter Trawl

Gear description: This is a cone shaped net that is towed in midwater to target pelagic
fish. The trawl has very big meshes in the mouth getting smaller as it tapers towards
the cod end. The net is towed by one boat using a pair of pelagic trawl doors to open the
net.

Tllustration of gear taxon :

Figure 9 - Trawl net (photo original NAFA

Gear group: TRAWLS

Gear code: TBI I Gear name: BEAM TRAWLS

Gear dolcriptlon A beam trawl is held open by a frame of a wood or steel beam,
d above the bed on beam shoes at each side. The net is towed behind this
framework to target fish that live close to the seal

Illustration of gear taxon

Steel beam and beam
shoes to hold the net open

Netting of the tawl Cod ends

Figure 11 - Fishing technique (photo original NAFA
Romania)

Gear group: TRAWLS

Gear code: OTB | Gear name: SINGLE BOAT BOTTOM OTTER TRAWL

Gear description: A cone shaped trawl that is towed on the seabed to target demersal
fish. The mouth of the trawl is held open by a pair of trawl doors (otter boards). The net
is predominately made from HDPE netting in various thicknesses. During construction
the netting is lashed to the frame ropes (Headline, footrope and wing lines) usually with
a nylon (PA) twine.

Illustration of gear taxon :

Floats Headline

Extension Cod-end

ootrope
A Single Boat Bottom Otter Trawl

Figure 12 - Single boat bottom otter trawl (photo
original NAFA Romania)

Gear group: TRAWLS

Gear code: OTT Gear name: TWIN BOTTOM OTTER TRAWL

Gear description: A cone shaped trawl that is towed alongside a similar trawl to make
them ‘twin trawls’. Twin rig trawls are generally used to target fish and shellfish that
live on or close to the seabed.

Illustration of gear taxon :

Figure 10 - Beam trawls (photo original NAFA
Romania)

Figure 13 - Twin bottom otter trawls (photo original
NAFA Romania)
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Trap-type gear has different shapes and dimensions,
sharing only one common element, namely the guiding
wing (leader). These are fixed tools used in flowing
waters, standing waters, and at the marine littoral. In
practice, three types of trap gear are used: closed, mixed,
and open.

Among the towed filtering gear, the representative type
is the trawl.

An inkwell style pot with a A nephrops pot wrapped with blue ‘D’ shaped pot often referred to
plastic entrance plastic fame PE rope to minimise abrasion ana cm! with two entrances
and base (HDPE) damage The frame 13 of plastic and a parlour section.

A Plastic Whelk pot with a
nylon (PA) netting entrance

End line or Leader with
markes bouy and flag
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Longlines (paragate)

Hook fishing gear is used in industrial fishing in seas
and oceans (longlines — paragate), and in continental
waters (set lines — pripoane). Among the towed
filtering gear, the representative type is the trawl.

Gear group: Hooks and lines

Gear code: LLS Gear name: Set Longlines

Gear description:

Long lining can be used to target both pelagic and demersal fish with the lines being
rigged and set at a position in the water column to suit the particular species. A basic
long line consists of a long length of line, light rope or more common now is heavy nylon
monofilament, the ‘main line’, this can be many miles in length depending on the fishery.
To this main line, multiple branch lines with baited hooks on (snoods) are attached at
regular intervals. This rig is set either on the seabed (demersal) or in midwater (pelagic)
with a buoy at either end, and allowed to fish for a set period.

Illustration of gear taxon :

Figure 14 - Trap gear (photo original NAFA Romania)

Open traps are high-yield fishing tools generically called
pound nets (taliene). At the Black Sea coast, marine
pound nets are used; these are large in size and can be
installed in waters of different depths. Depending on the
depth, they can be installed either on piles or with the
help of floats.

Figure 16 - Hooks and lines (photo original NAFA
Romania)

The length of longlines is up to several kilometers.
Bottom longlines, pelagic longlines for sharks, pelagic
for tuna, and endless pelagic lines are used.

Gear group: Hooks and lines

Gear code: LHM Gear name: Mechanised lines and Pole and Lines

Gear description: Traditionally hand lines were worked by hand, but with the advent of

electronic y for handing the lines many ﬁlherles are developing into a
mechanised hand line ﬁsherv These can be used on all sizes of vessel. The introduction
of jigging hi as d in even the very small vessels becoming
mechanise. Pole -lines can nlao be mechanised, e.q. for tuna catching, with the pole
movement being entirely automated.

Illustration of gear taxon :

Figure 15 - Pound net (photo original NAFA Romania)

BULGARIA

Figure 17 - Hooks and lines (photo original NAFA

The Bulgarian fisheries sector functions primarily in the Black Sea (GSA 29) and is largely characterised by small-
scale fisheries (fishing boats and vessels with a length overall of less than 12 meters), using gillnets as the main
fishing gear and typically operating in coastal waters. The primary fishing equipment used in Bulgarian fisheries

includes the following:
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Passive (static) gears, including bottom-set gillnets, are designed to target demersal species and those residing in
near-bottom habitats. The standard placement of the gear is on the seafloor or in proximity to the bottom; Trammel
nets and combined nets (standard placement on the seabed) - more selective for larger benthic fish species;
Longlines are main lines equipped with baited hooks and anchored to the seabed, exploited by small-scale vessels
for capturing spiny dogfish; pots and traps.

Active (mobile) gears, including Pelagic (midwater) trawls, are being used by bigger vessels in coastal and shelf
waters to target pelagic species or mixed fisheries. Purse seine nets are not used. Beam trawls are typically

employed to drag along the seabed for the collection of rapa whelk; Bottom trawling is forbidden in Bulgaria.

TURKIYE

Purse seine (Girgir agj):

A purse seine is a net used to surround surface-dwelling fish.
A purse line closes the bottom, while weights and heavy
materials help the net sink quickly to prevent fish from
escaping. In purse seine fisheries, schooling species such as
anchovy, horse mackerel, bonito, sprat, and bluefish are
targeted. For anchovy fishing, nets are 400-800 fathoms
(1,82m) long (average 640) and 60-100 fathoms deep, with a
mesh size of 10-16 mm.

For bonito fishing, nets range from 300 to 600 fathoms in
length and have a mesh size of about 32 mm, allowing use for
other species like horse mackerel, bluefish, sardine, and
mackerel.

Purse seine - main components

float

headrope

main body

netting (PA or PES)

T

purse line

I\I Y

\ootrope (chain)

& S &
\

purse ring

Figure 18 - Purse seine (components)

Trawl:

a) Bottom Trawl (Dip trolii)

In the Black Sea of Turkiye, whiting, red mullet and turbot fish
species are caught with bottom trawl nets. In the Black Sea,
the mesh size of the bag net cannot be smaller than 40 mm,
and the mesh size of the protective cover placed outside the
bag must not be smaller than 80 mm.

Fishing with all types of trawls is prohibited in many areas
along the Black Sea coast. Roughly speaking, trawling is
banned in the provinces of Zonguldak and Sinop, and the area
between Ordu and Hopa, i.e., throughout the entire Eastern
Black Sea.

wawier

otter board
headrope and floats

upper bridle

\

groundgear (footrope)

" lower bridle

sweep

Figure 19 - Bottom trawl

Figure 20 - Midwater trawl (Ortasu troll)

Gill net (Uzatma ag)):

A gillnet is a single-layer rectangular net fixed to the
seabed or not. It stands vertically with floats on top
and weights at the bottom and is marked on the
surface with buoys.

In the Black Sea of Turkiye, coastal fishing, pelagic
and demersal species such as bonito, turbot,
whiting, red mullet, shad, mullet, garfish and horse
mackerel are caught with pelagic and bottom
gillnets. In gillnets, the use of nets with a maximum
length of 6000 m per boat and a mesh size of less
than 16 mm is prohibited in the Black Sea of Turkiye.
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The gill net is the most common fishing gear in the eastern Black
Sea coasts of the Turkiye. It uses for coastal fisheries. Sea bass,
mullet, red mullet, etc. This net is a single layer and has a high
selectivity.

buoy and highflyer

fl/oal hanging twine

headrope
/

netting
(PA or PE)

anchor
(or weight)

footrope

sinker

Figure 21 - Gillnet

Trammel nets (Fanyali ag):

A trammel net is a two or three-layer gillnet with two outer
large-mesh layers and a loose inner small-mesh layer. Fish get
trapped when the inner net forms a pocket through the outer
mesh. Fish are caught by becoming entangled in the net. It is
used in coastal and offshore waters. The target species of this
net are bluefish, bonito, turbot.

~ large mesh

~ small mesh

Figure 22 - Trammel nets

Beam trawl (Algarna)

Beam trawls are usually towed on the seabed, often targeting
organisms that live on or near the seabed. Rapa whelk is caught
by beam trawl in the Black Sea.

The beam trawl used for whelk fishing must have a maximum
mouth width of 4 meters, a maximum mouth depth of 40 cm, a
maximum bag length of 1.5 meters, and a mesh size of 72 mm
in the net in the Turkish Black Sea coastal area.

¥ TTraw! head

Figure 24 - Beam trawl components

GEORGIA
Fisheries in the Georgian Black Sea are dominated

by anchovy (£Engraulis encrasicolus), which has
historically made up a large portion of the
commercial catch. Other commonly harvested
species include sprat (Sprattus sprattus), whiting
(Merlangius  merlangus),
(Trachurus mediterraneus ponticus), red mullet

horse mackerel
(Mullus barbatus), black mullet (Mugil cephalus),
bonito (Sarda sarda), stargazer (Uranoscopus
scaben), flounder (Platichthys flesus), turbot (Psetta
spp.), and herring (Alosa immaculata).

In addition to fish, permitted annual quotas allow
the harvest of approximately 500 tons of the
mollusk rapana (Rapana venosa).

The primary commercial fishing hub in Georgia is

Poti, while Batumi also serves as an important port
for both commercial and recreational fishing.
Despite significant potential, the sector faces
several challenges, including the widespread use
of outdated vessels. Currently, around 30 fishing
vessels operate out of Poti. With support from the
state program “Produce in Georgia”, several old
Soviet-era seiners have been replaced by nine
modern vessels built in Turkey. This program has
enabled local fishermen to acquire vessels that
meet contemporary technological and safety
standards, thereby contributing to
development and the introduction of modern
fishing technologies. The new Georgian vessels will
be crewed by retrained Georgian fishermen and
sailors.

sectoral
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Georgian fishermen use three main types of nets: purse seines (used on modern vessels), pelagic trawls, and bottom
trawls (used on older vessels).

a) Pelagic trawl:

A large, cone-shaped net towed in midwater or near the surface to catch fish that swim in the water column. Target
species include anchovy (£Engraulis encrasicolus), horse mackerel (7rachurus mediterraneus), and other pelagic
fishes.

b) Bottom trawl:

A weighted net dragged along the seafloor to catch species living on or near the bottom. The main target species is
red mullet (Mullus barbatus). Although efficient, bottom trawling is highly destructive—it damages benthic habitats,
results in significant bycatch of non-target species, and releases stored carbon from the seabed.

¢) Purse seine:

A large wall of netting used to encircle schooling fish such as anchovy, sprat, and horse mackerel. Once the fish are
surrounded, the bottom of the net is drawn closed (“pursed”) to prevent escape. The catch is then hauled aboard or
brought alongside the vessel.

Map 1. Territorial waters of
Georgia. The areas where bottom
trawling is permitted are shown
in red shading.

Figure 25 - Territorial waters of Georgia (map)

The ripple effect (ecological damage, economic costs
and social consequences):

Abandoned, lost, or otherwise discarded fishing gear (ALDFG) in  The primary mechanism of this destruction is
the Black Sea causes a ripple effect of ecological damage, "ghost fishing," a phenomenon where lost nets
economic costs, and social consequences. It continues to continue to catch fish for decades. Synthetic nets,
capture marine life, harms endangered species, degraded particularly those made of nylon or
habitats, creates navigational hazards, and imposes financial monofilament, do not degrade quickly; instead,
burdens on fisheries and coastal communities. they drift through the water column or anchor to
The most immediate ripple is the direct destruction of marine the bottom, effectively trapping commercially
life and habitats. In the Black Sea, which has a closed and valuable fish species such as turbot and sturgeon
sensitive ecosystem, these impacts are amplified. In the Black long after the nets have been lost.
Sea, which possesses a closed and sensitive ecosystem, these  This "silent killer" poses a severe threat to
impacts are amplified significantly. endangered species specific to the region. The
Black Sea is home to critical populations of
harbor porpoises (Phocoena phocoena) and
dolphins, which are frequently entangled in lost
gillnets.
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to breathe,
Furthermore,

Because these mammals cannot surface

entanglement often leads to
sturgeons, which are already critically endangered in the
Danube-Black Sea region, face significant mortality risks from

these uncontrolled traps. Beyond the direct catch, the gear

drowning.

degrades over time due to UV exposure and wave action,
breaking down into microplastics. These particles enter the
food web, are ingested by plankton and small fish, and
eventually accumulate in higher predators, presenting a long-
term toxicological threat. Additionally, heavy gear like trawls or
pots can drag along the seabed, physically scouring sensitive
benthic habitats and disrupting the bottom-dwelling
communities that support the entire marine food chain. The
ripple effects (ecological damage, economic cost, and social
consequences) of the ALDFG are explained below.

The ecological damage:

The ecological damage caused by abandoned, lost, or otherwise
discarded fishing gear (ALDFG) translates directly
substantial economic losses for both the fishing industry and
the wider regional economy. The most immediate and visible
cost is the loss of catch revenue. It is estimated that up to 90%

into

of the species captured by ghost gear are of commercial value.
For Black Sea fishers, each fish trapped in a ghost net
represents a dual loss: it is a resource that can no longer be
harvested and sold, and it is permanently removed from the
reproductive stock, contributing to long-term declines in fish
populations and reducing future harvest potential.

Beyond its economic impacts, ALDFG poses serious threats to
the already fragile ecosystems of the Black Sea. Lost nets and
traps continue to capture both target and non-target species
long after their abandonment, altering species composition and
further depleting fish stocks. Over time, these gears shift from
actively catching fish to passively entrapping a wide range of
marine organisms, with impacts that can persist for months or
even years depending on depth and environmental conditions.
Entanglement of endangered species such as monk seals, sea
turtles, and dolphins has been widely documented at the global
level and remains highly relevant for the Black Sea, where
biodiversity is under increasing pressure from overfishing and
pollution.

In addition, ALDFG contributes to the degradation of benthic
habitats by smothering seagrass meadows and damaging
benthic substrates, including Zostera spp. seagrasses and
Mytilus galloprovincialis mussel beds.

This habitat destruction leads to reduced biodiversity and the
loss of critical nursery grounds for juvenile fish.
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Furthermore, the degradation of synthetic fishing
gear made from plastics such as polyamide (PA) and
(PE) the
microplastics and chemical additives into the water

polyethylene results in release of
column and sediments, allowing these pollutants to
enter the marine food web and threatening the long-
term resilience of marine ecosystems (Macfadyen et

al., 2009).

Economic loss:

The economic loss of abandoned, lost, or otherwise
discarded fishing gear (ALDFG) are multifaceted and
acutely felt across the Black Sea region. Ghost fishing
reduces available fish stocks and undermines the
productivity of both commercial and artisanal
fisheries, as lost gillnets can continue to catch fish at
reduced efficiency for months, causing unaccounted
mortality equivalent to a significant proportion of
landed catch. This abandoned gear directly competes
with active fishers by capturing commercially
valuable species that never reach the market, thereby
eroding profitability and threatening food security.

Beyond stock depletion, ALDFG generates substantial
operational risks and navigational hazards: drifting
nets and heavy ropes frequently foul propellers, clog
engine intakes, and become entangled with active
fishing gear, resulting in costly repairs, vessel
downtime, and lost fishing days for both fishing fleets
and commercial shipping. For small-scale fishers in
the Black Sea, who often operate on narrow profit
margins, fishing gear represents a major capital
investment; its not only an
environmental issue but also a direct financial
setback that
jeopardizes economic viability. Additional financial

loss constitutes

increases operational costs and
burdens arise from the retrieval, disposal, and
recycling of lost gear, costs that are often borne by
national authorities and conservation initiatives,
diverting limited resources from other fisheries
management priorities. Collectively, these visible and
hidden costs weaken the sustainability of fisheries,
coastal resilience, and

undermine community

underscore the urgent need for coordinated

prevention and mitigation strategies in the Black Sea.
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Social consequences:

The ripple effects of abandoned, lost, or otherwise
discarded fishing gear extend well beyond ecological and
damage, profoundly affecting coastal
communities and society across the Black Sea region. As
ghost gear continues to capture marine life, harm
endangered species, degrade habitats,
navigational hazards, it simultaneously undermines
livelihoods, public safety, and cultural heritage. Declining
fish stocks caused by ghost fishing threaten the viability
of artisanal fishing communities in Romania, Bulgaria,
Turkiye, and Georgia, increasing economic insecurity and

economic

and create

risking the gradual loss of traditional Black Sea fishing
practices. At the same time, ALDFG poses direct safety
hazards to divers, swimmers, and recreational boaters
through entanglement, particularly in tourist-intensive
coastal areas, discouraging recreational use of coastal
waters. Stranded nets and ropes that wash ashore
contribute to visual pollution, degrading the aesthetic
quality of beaches,
generating additional cleanup costs for municipalities
and taxpayers. The persistent presence of ghost gear in
marine and coastal environments also erodes public trust
in fisheries management and raises concerns about

reducing tourism appeal, and

seafood safety. Collectively, these social and cultural
impacts expose governance challenges, as inadequate
waste management systems and weak
enforcement perpetuate gear losses, underscoring the

regulatory
for collaboration
governments, non-governmental
fishers to protect community resilience and safeguard
the long-term integrity of the Black Sea's coastal

urgent need stronger among

organizations, and

environment.

Unraveling the problem:

How and why gear becomes abandoned, lost, or
discarded in the region?

Abandoned, lost, or otherwise discarded fishing gear
represents a major source of marine plastic pollution
originating from both artisanal and industrial capture
fisheries. It encompasses a wide range of equipment,
including nets, lines, traps, pots, and auxiliary devices
such as fish aggregating devices (FADs), most of which
are manufactured from highly durable synthetic
materials polypropylene, polyethylene,
polyamide (nylon), and polyester.

such as
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At the global scale, it is estimated that approximately 2%
of active fishing gear becomes ALDFG each year,
contributing up to 640,000 tons of debris and accounting
for nearly 70% of macroplastic litter in oceanic gyres.

Understanding the pathways through which fishing gear
becomes abandoned, lost, or discarded in the Black Sea
is essential for addressing the ghost gear crisis. In most
cases, ALDFG is not the result of deliberate or malicious
actions by legitimate fishers; rather, it emerges from a
complex interplay of environmental forces, operational
challenges, economic pressures, and systemic
governance failures. Evidence from a regional survey
conducted across Bulgaria, Georgia, Romania, and
Turkiye confirms that ALDFG in the Black Sea is driven by
a combination of direct environmental and operational
hazards, underlying economic and behavioural drivers,

and broader structural and institutional constraints.

Figure 26 - ALDFG after a fishing session

Among these factors, illegal, and
unregulated (IUU) fishing stands out as one of the most
significant contributors to ghost gear accumulation in
the region, particularly in fisheries targeting high-value

species such as turbot and sturgeon. lllegal operators

unreported,

frequently deploy unmarked gillnets in restricted areas
or during closed seasons to avoid detection.

When enforcement vessels are encountered, these
fishers often cut their nets loose and flee to evade
prosecution and vessel confiscation.
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The strong economic incentives associated with the
black-market trade in turbot encourage high-risk
behaviour, while the absence of gear marking or
registration renders abandoned gear untraceable,
making abandonment a comparatively low-cost strategy
compared to the penalties for being apprehended.
Operational conflicts between fishing methods further
contribute to unintentional gear loss in the Black Sea,
which is characterized by dense and overlapping fishing
activities. Physical interactions commonly occur when
mobile gear, such as bottom trawls, intersects with
passive static gear, including gillnets, trammel nets, and
pots set on the seabed. Heavy trawl doors and nets can
easily snag static gear, sever marker buoys or drag
entire net sets far from their original locations. These
conflicts persist due to insufficient spatial zoning, weak
enforcement, and poor communication among vessels,
making accidental gear loss difficult to preventin heavily
fished areas.
Environmental conditions represent the most
immediate and frequently cited causes of gear loss.
Fishers consistently identify strong currents, rough seas,
and sudden storms as primary drivers, as the Black Sea's
highly dynamic marine environment readily dislodges or
entangles nets and longlines. Storm surges can
submerge marker buoys, break mooring lines, or
transport gear into deeper waters where recovery
becomes impossible. These risks are particularly
pronounced during winter, when turbot fishing activity
peaks and weather conditions are most unpredictable.
The problem is further exacerbated by technological
limitations, as many small-scale fishers lack access to
GPS
equipment, meaning that once visual contact with gear
is lost, retrieval is rarely feasible.

Even under calm weather conditions, the physical

tracking systems or mechanized retrieval

characteristics of the Black Sea seabed pose significant
challenges. Bottom-set gillnets, trawls, longlines, and
aquaculture nets frequently become snagged on rocky
outcrops, seabed, the
shipwrecks found throughout the region. For safety
reasons, fishers are often forced to cut entangled gear,
leaving portions behind. Economic constraints also
compel many operators to continue using old or
degraded equipment, increasing the likelihood of gear
failure under tension during deployment or retrieval.

uneven and numerous
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Underlying these direct causes are powerful economic
and behavioural The high financial
associated with retrieving lost gear often renders
recovery attempts economically unviable, particularly for
small-scale fishers operating on narrow profit margins.
This reality can lead to the intentional discarding of
damaged or obsolete gear, a practice further encouraged
by the desire to avoid formal disposal fees. IUU fishing
practices reinforce this dynamic, as illegal operators may
deliberately abandon gear to avoid detection and
enforcement.

drivers. cost

These challenges are further amplified by systemic
deficiencies in infrastructure and governance. Across
much of the Black Sea region, there is a critical lack of port
reception facilities dedicated to ALDFG management.
Most fishers report the absence of designated drop-off
points, collection containers, or affordable disposal and
recycling options for end-of-life fishing gear. In the
absence of accessible waste management systems,
improper disposal at sea becomes the default option.
This infrastructure gap is compounded by weak
regulatory frameworks, limited retrieval programmes,
and a general lack of awareness-raising initiatives. Many
fishers and other stakeholders report that no substantive
or coordinated ALDFG management measures currently
exist in their communities. The problem is further
intensified by sector-specific developments, such as the
expansion of aquaculture, which introduces additional
sources of ALDFG through lost or damaged cage nets.

Figure 27 - ALDFG removed from Black Sea
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Policy landscape
The challenge of ALDFG cannot be solved by isolated
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national or regional actions alone. The transboundary
nature of marine ecosystems, which defy geopolitical
borders, necessitates a more integrated strategy. This
requires a multi-tiered approach that effectively combines
robust domestic policies with comprehensive international
collaboration.

Effective legislative frameworks must be both stringent and
adaptable. A key development in numerous nations is the
shift toward implementing Port State Measures (PSMs).
These legislative tools mandate fishing gear inspections as
vessels enter port territories. PSMs are crucial because
they act as a strong deterrent, elevating ALDFG from a
mere environmental transgression to a serious legal and
economic liability. By enforcing rigorous checks on gear
integrity, usage, and disposal, PSMs significantly enhance
the rigor
management.

overall and accountability of fisheries
While strong national measures provide the necessary
foundation, the ultimate success in addressing ALDFG
relies on global collaboration. Several international bodies
are leading this effort. A prime example is the Food and
Agriculture Organization's (FAO) landmark initiative, the
Voluntary Guidelines on the Marking of Fishing Gear. By
standardizing gear marking protocols, the FAO is doing
more than just promoting traceability; it is driving a
paradigm shift toward accountability. This makes the origin
of abandoned, lost, or discarded gear discernible, making
it increasingly difficult to avoid responsibility. Such
international for reinforcing
responsibility and sustainability within the global fishing
community.

initiatives are crucial

The role of Regional Fisheries Management Organizations
(RFMOQs) is crucial in tackling ALDFG. As groups of nations
sharing marine ecosystems, RFMOs have successfully
elevated ALDFG to a priority issue in international fisheries
management. Their influence goes beyond mere policy
discussion. By integrating specific ALDFG provisions into
their operational mandates, RFMOs are actively redefining
regional marine stewardship. Their strategies, which often
rely on scientific evidence and regional specifics, add
necessary detail and rigor to the broader ALDFG mitigation
efforts.

Collaboration extends seamlessly from high-level policy to
ground-level operations, reinforcing the overall strategy.
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Joint retrieval missions: multiple nations are coordinating
joint missions, pooling resources and expertise to actively
retrieve lost or discarded gear from identified hotspots.
Shared data and intelligence: the development of shared
databases is proving invaluable. These repositories collate
and disseminate critical data on gear loss patterns, oceanic
currents, and vulnerable marine habitats. By making this
intelligence accessible, interventions transition from reactive
measures to proactive, data-driven strategies.

Knowledge and technology exchange: the international
community serves as a crucial platform for mutual learning.
Nations, regardless of their economic or technological
status, share research, innovations, best practices, and
lessons learned. This mutualistic exchange fosters a holistic
and integrative solution to the ALDFG challenge.

Regional, EU and other legislation and
collaboration are listed.

international

United Nations Convention on the Law of the Sea (UNCLOS):
UNCLOS provides the overarching legal framework for the
protection of the marine environment. Articles 192 and 194
obligate States to prevent, reduce, and control pollution of
the marine environment from all sources, including sea-
based activities such as fishing. Although UNCLOS does not
explicitly mention ghost nets, ALDFG falls within its definition
of marine pollution, establishing a clear legal basis for State
responsibility.

International Convention for the Prevention of Pollution
from Ships (MARPOL 73/78): MARPOL Annex V explicitly
prohibits the discharge of plastics, including synthetic fishing
gear, into the sea. Fishing nets and ropes made of plastic are
covered under this annex, making their deliberate disposal
illegal. MARPOL also requires ports to provide adequate
reception facilities for ship-generated waste, including
fishing gear, thereby addressing one of the key drivers of
ALDFG.

FAO Code of Conduct for Responsible Fisheries (1995): The
FAO Code is a voluntary but widely adopted framework that
promotes responsible fishing practices. It calls on States and
fishers to minimize waste, reduce gear loss, and mitigate
environmental impacts. The Code has been instrumental in
shaping national fisheries policies and provides a normative
foundation for addressing ghost gear.
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FAO Voluntary Guidelines on the Marking of Fishing
Gear (2018): These guidelines represent a major
advancement in global ALDFG governance. By
encouraging standardized gear marking, they improve
traceability, facilitate gear recovery, and enhance
accountability. Gear marking helps identify the origin of
lost or abandoned gear, discouraging intentional
discarding and supporting enforcement actions.

UN Environment Assembly (UNEA) Resolutions on
Marine Litter and Microplastics: UNEA resolutions have
repeatedly identified fishing gear as a significant source
of marine plastic pollution. These resolutions promote
international and the
development of best practices, and they have paved the
way for negotiations toward a legally binding global
agreement on plastic pollution.

Bucharest Convention, 1992: The Convention on the
Protection of the Black Sea Against Pollution (Bucharest
Convention, 1992) provides the primary regional legal
framework for environmental protection in the Black

cooperation, data sharing,

Sea. All six Black Sea coastal states - Bulgaria, Georgia,
Romania, the Russian Federation, Turkiye, and Ukraine
Although the
Convention does not explicitly refer to “ghost nets” or
ALDFG by name, its provisions clearly encompass
marine litter and abandoned fishing gear as sources of
pollution requiring coordinated regional action.

Under Article V of the
Contracting Parties are obliged to prevent, reduce, and
control pollution of the marine environment from land-
based sources, vessels, and offshore activities. Marine

- are Parties to the Convention.

Bucharest Convention,

litter, including lost or discarded fishing gear made of
plastics, falls within the Convention's definition of
pollution as substances introduced into the marine
environment that result in harm to living resources,
ecosystems, human health, or legitimate uses of the
sea. Consequently, ghost nets are implicitly covered
under the Convention’s pollution control obligations.
The Convention is supported by several Protocols, most
notably the Protocol on Protection of the Marine
Environment of the Black Sea from Land-Based Sources
and Activities (LBS Protocol). This protocol provides an
important entry point for addressing marine litter
through waste management, port infrastructure, and
land-sea interaction, which are key drivers of ALDFG.
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e Black Sea Strategic Action Plans (BS SAPs), which
explicitly identify marine litter as a transboundary
environmental threat and call for harmonized
regional measures.

e Regional Action Plan on Marine Litter, aligned with
global and  European initiatives,  which
acknowledges fishing gear as a major source of
macroplastic pollution in the Black Sea.

e Promotion of monitoring, assessment,
reporting of marine litter, including seabed and
beach litter
frequently recorded.

While ALDFG is not yet governed by a dedicated binding
instrument under the Convention, it is

and

surveys where ghost nets are

increasingly
integrated into regional policy discussions and action
frameworks.
Regional Fisheries Management Organizations (RFMOs):
RFMOs play a critical role in managing ALDFG within shared
fish stocks and ecosystems. Many RFMOs have adopted
measures requiring:

e Reporting of lost fishing gear

e Retrieval obligations where feasible

e Gear marking and identification

e Restrictions on certain high-risk gear types
Port State Measures (PSMs): The FAO Agreement on Port
State Measures (PSMA) allows port States to inspect foreign
fishing vessels and verify compliance with fisheries and
environmental regulations, including gear marking and
waste disposal requirements. PSMs are a powerful tool for
deterring illegal disposal of fishing gear and combating IUU
fishing, a major contributor to ghost nets.
Extended Producer Responsibility (EPR) Schemes: Although
still emerging, EPR approaches are increasingly promoted
at the assign
responsibility for the end-of-life management of fishing
gear to manufacturers and importers, encouraging eco-
design, recyclability, and take-back systems.
Straddling Stocks Agreement, 2005: Agreement for the
Implementation of the Provisions of the United Nations

international level. These schemes

Convention on the Law of the Sea 10 December 1982
relating to the Convention and Management of straddling
Fish Stocks and Highly Migratory Fish Stocks.

London Convention: Convention on the Prevention of
Marine Pollution by Dumping of Wastes and Other Matter
1962 (London Convention), modernized as the 1996
Protocol to the Convention on the Prevention of marine
Pollution by Dumping of Wastes and Other, 1972 (London
Protocol).
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The £C Council Regulations directly address the ALDFG challenge:

e EC Council Regulation No. 1224/2009 (Article 48): This mandates that fishers must attempt to retrieve any
lost gear. If the retrieval is unsuccessful, the loss must be reported to the national licensing authority within
24 hours of the retrieval attempt.

e EC Council Regulation No. 404/2011 (Articles 9-12): This regulation establishes clear rules for the mandatory
marking of both 'passive gear' and beam trawls.

o Directive (EU) 2019/883 - regarding port reception facilities for the delivery of waste from ships.

e Directive (EU) 2019/904 - regarding the reduction of the impact of certain plastic products on the
environment, which includes fishing gear containing plastic.

e The Black Sea Marine Litter Regional Action Plans (BS ML RAP) calls on parties to prevent and reduce fishing-
related litter through measures such as improved port reception, retrieval schemes, and alignment with EU
Marine Strategy Framework Directive (MSFD) obligations for those States that are EU members (BSC, 2018).

lllegal, Unreported and Unregulated (IUU) fishing is highly relevant to ALDFG, as it is a major factor in gear
abandonment (often done to evade detection and enforcement). The Port State Measures Agreement (PSMA) is
critical in this context; its primary goal is to prevent, deter, and eliminate IUU fishing by establishing and
implementing effective port state controls. The PSMA offers specific guidance on inspecting vessels and their gear
and outlines the necessary consequences for vessels found to have engaged in IUU activities.

All these international agreements hold the potential to motivate and support domestic legislative action concerning
ALDFG. However, MARPOL 73/78 has a unique feature: it is directly linked to implementation and enforcement via
the IMO, using mechanisms such as port state compliance. This contrasts with many other international fisheries
agreements, which typically lack such a centralized enforcement structure and are often non-binding or voluntary.
Additionally, MARPOL requirements can be amended relatively quickly, sometimes within six months of member
state agreement. Nevertheless, MARPOL is not without ambiguity regarding certain fishing gear provisions. For
instance, Annex V's guidelines (Section 1.7.8) exempt gear like Fish Aggregating Devices (FADs), traps, and static nets
from being considered garbage or accidentally lost. This is based on the assumption of eventual retrieval, which may
be inaccurate, especially for drifting FADs that move outside fishing zones. Further ambiguity exists concerning the
vessel size required to comply with MARPOL, which limits the convention's effectiveness in managing gear loss from
non-industrial scale fisheries.

In Europe, The Common Fisheries Policy serves as the primary legislative framework governing fishing fleet
management and fish stock conservation across the European Union (EU). The CFP's legislative intent is implemented
through two types of acts: fully binding EC Council Regulations and EC Directives, which establish mandatory goals
for member states. Both are ultimately transposed into national law, such as the German
Klstenfischereiverordnungen (Coastal Fisheries Regulations).

Directive (EU) 2019/904 - regarding the reduction of the impact of certain plastic products on the environment, which
includes fishing gear containing plastic - implemented by Commission Implementing Decision (EU) 2021/958 of 31
May 2021 establishes the format for reporting data and information on (1) fishing gear placed on the market and (2)
waste from fishing gear collected in the Member States, and the format for the quality check report.

The Directive establishes a clear requirement for the full lifecycle monitoring of plastic-containing fishing gear,
including nets. This mandatory tracking begins when the equipment is initially placed on the market and continues
until it reaches the final waste phase. A key component of this legislation is the implementation of Extended Producer
Responsibility (EPR) schemes. Under these schemes, producers are required to bear the costs associated with the
management and handling of this specific type of fishing gear waste. To ensure regulatory compliance and
transparency, Member States are obligated to submit annual reports to the Commission. These reports must detail
both the total volumes of plastic fishing gear introduced onto their market and the corresponding volumes of waste
collected within their borders.
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Member States are legally required to actively monitor all
plastic-containing fishing gear within their jurisdiction. This
monitoring responsibility covers two key areas: the volume
of equipment newly introduced onto the market and the
volume of equipment that is subsequently collected or
found abandoned. Pursuant to the Directive (specifically
Article 13, paragraph 1, letter D), Member States must
formally report these monitoring findings to the European
This data
transparency regarding the full lifecycle management of the
plastic fishing gear.

The annual report mandated by the Directive must include
two primary sets of data related to plastic-containing fishing
gear: volume introduced onto the market and the volume
of fishing gear waste collected throughout the reporting
year. This comprehensive report must be submitted
annually and electronically. The deadline for submission is
set at 18 months following the end of the corresponding
reporting year. The obligation for this type of reporting is
already in effect. The first reporting period for fishing gear
took place in 2024, utilizing data collected from the calendar
year 2022.

All quantities of fishing gear must be reported in weight
(tonnes). If data conversion is necessary—for example,

Commission. ensures consistency and

converting measurements from volume to mass—the
methodologies used for these conversions must be clearly
documented and included in the accompanying quality
report. Reporting requires the use of standard categories to
ensure comparability. Equipment must be categorized as:
net panels from thick twine (@ > 1 mm) or thin twine (@ < 1
mm); other equipment or parts made primarily of plastic;
non-plastic parts; and buoys, floats, and ropes. The term
"twine" is comprehensive and applies to both mono- and
multifilament types. A detailed breakdown of the materials
is also required. This includes the total quantity of plastic
(ideally broken down into specific polymers such as PP, PE,
HMPE, and others/mix), (e.g., steel,
aluminum, lead, and others), and rubber.

nylon, metals

== Single-use plastics 2025 data Frinal reedback
-— Single-use plastics reporting (2025) - Romania

itemcO 2 itemd© 2
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A significant challenge remains in the EU. Despite the
regulations that have been putin place, lost gear does
not appear to be regularly reported in most member
countries. The German case highlights the underlying
reasons for this compliance gap. While most losses at
sea are unintentional, fishers often fail to report them
due to the fear of being assigned financial liability for
the eventual retrieval costs. An additional institutional
issue is that loss reports are directed to a federal body
(BLE), which holds limited executive authority in the
coastal states. This is compounded by a lack of clarity
regarding the federal institution's responsibilities for
retrieval, including who bears the financial burden.
These combined factors—financial disincentives and
institutional
existing regulatory mandates.

The EU has also reinforced its waste management
strategy through the Directive on Port Reception

vagueness—hinder compliance with

Facilities for the Delivery of Waste from Ships
(2019/883). This measure ensures that every EU port
is legally required to provide adequate reception
facilities for all waste generated by sea-going vessels,
consistent with MARPOL standards. Unlike MARPOL,
which focuses on vessel requirements, the PRF
Directive places the primary responsibility for waste
reception squarely on the ports. Once adopted,
Member States must ensure their national legislation
is compliant with the Directive's mandates within a
two-year timeframe.

In EU Black Sea States such as Bulgaria and Romania,
ALDFG is governed not only by national fisheries and
marine environment laws but also by binding EU
instruments, including the Common Fisheries Policy,
the MSFD and port reception facility rules, which have
been reflected in national marine litter and ghost gear
measures consistent with the Black Sea Marine Litter
Regional Action Plan.

ItemfO $

Totak: 1 record

Figure 28 - Single-use plastics 2025 data, Romania (Source: NAFA)
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Across all partner countries, the emerging legal trend
highlighted in recent FAO analysis is toward explicit
obligations to report lost gear, clearer
responsibilities, and exploration of economic tools such as
extended producer responsibility or gear deposit-refund
schemes, through the depth and specificity of these
measures still vary by jurisdiction (Hodgson, 2022).
ROMANIA

Romania has passed its own laws and government
decisions that establish a clear national framework for

retrieval

managing ALDFG.

Law 176/2024 (on fisheries and aquaculture): this law
outlines the responsibilities of the National Agency for
Fisheries and Aquaculture (NAFA). Crucially, it gives NAFA
the specific legal mandate for: "coordination of activities

regarding the identification, collection, and delivery of
waste, including abandoned or lost fishing equipment,
from the fishing sector."

Government Decision (HG) No. 1655/2024: this decision
creates a specific, practical mechanism to manage plastic
fishing gear waste. It establishes:
national

* A minimum annual quota for the
collection of abandoned plastic fishing gear in the
Romanian sector of the Black Sea for recycling.

= The official procedure for collecting and reporting
data on fishing gear placed on the market and the

waste collected.

Romania also implements EU-wide environmental
directives that relate to ALDFG.
= Directive on Port Reception Facilities (EU

2019/883): Romania has transposed this directive
into its national law. This requires all Romanian
ports to provide adequate facilities for ships to
deliver their waste, including end-of-life fishing
gear. This ensures that old or damaged gear can
be disposed of properly on shore instead of being
discarded at sea.
Law 176/2024 is a foundational piece of Romanian
legislation that modernizes the management of fisheries
and aquaculture. A critical component of this law is that it
establishes a clear and formal mandate for dealing with
waste from the fishing sector, including ALDFG.
This law designates the National Agency for Fisheries and
Aquaculture (NAFA) as the primary government body
responsible for leading a coordinated national response to
fishing gear loss.
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The law gives NAFA the specific legal authority for the:
regarding the
collection, and delivery of waste, including abandoned or lost
fishing equipment, from the fishing sector."

"..coordination of activities identification,

This legal provision empowers NAFA to act as the central "hub"
for ALDFG management in Romania. Its responsibilities are now
clarified to include:

= Identification:

o Coordinating efforts to locate and map ALDFG
hotspots in the Romanian sector of the Black
Sea and inland waters.

o Serving as the central agency to receive and
process ALDFG reports from fishers (as
required by EU Regulation 1224/2009).

= Collection:

o Organizing, funding, or coordinating national
retrieval campaigns (e.g., "fishing for litter"
initiatives, targeted ALDFG removal missions).

o Liaising with fishers, producer organizations,
NGOs, and private contractors to facilitate the
physical collection of lost gear.

= Delivery and waste management:

o Ensuring that all collected ALDFG and other
fishing-related waste is properly delivered to
appropriate waste management streams.

o Coordinating with port authorities to ensure
port reception facilities (as required by EU
Directive 2019/883) are equipped to receive
and handle end-of-life and retrieved fishing
gear.

This law is significant because it provides the institutional
"backbone" for Romania's ALDFG strategy. It moves beyond
simply requiring fishers to report lost gear and establishes a
clear governmental responsibility to actively coordinate and
manage the identification, retrieval, and disposal of that gear.
The Government Decision (HG) No. 1655/2024 operationalizes
Romania's strategy for
(Abandoned, Lost, or otherwise Discarded Fishing Gear). It
moves beyond general policy by creating a specific, practical,
and measurable framework for the collection, reporting, and
recycling of plastic fishing gear waste.

This
mandatory collection quota and a comprehensive data
reporting system. This decision mandates a minimum annual
national quota for the collection of abandoned plastic fishing

managing plastic-based ALDFG

decision establishes two primary mechanisms: a

gear specifically from the Romanian sector of the Black Sea.
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The primary goal of this quota is to ensure that a measurable and increasing amount of plastic gear is actively
removed from the marine environment. This shifts the national effort from passive, ad-hoc collection to an active,
accountable retrieval process. It creates a concrete target for authorities and stakeholders (such as ANPA and
producer organizations) and directly supports recycling goals, fostering a circular economy for fishing gear.
But also, it creates the official procedure for a "book-keeping" system to track plastic fishing gear throughout its
lifecycle. This reporting system is twofold:

e Gear placed on the market: it requires the formal collection and reporting of data on all new fishing gear
containing plastic that is introduced to the Romanian market. This provides a crucial baseline for
understanding the source and volume of potential future ALDFG.

e Waste collected: it requires the formal reporting of data on all waste fishing gear that is collected (both from
sea and land). This data is essential for measuring national performance against the mandatory collection
quota and for reporting progress to the European Union.

The National Agency for Fisheries and Aquaculture (NAFA) serve as the central public authority responsible for
implementing the Directive's provisions in this area. NAFA manages the administration, monitoring, and data
centralization necessary for compliance. NAFA is tasked with establishing and maintaining the EPCP Register (Plastic-
Containing Fishing Gear Register). This critical database formally records all economic operators who introduce such
equipment onto the market. Furthermore, NAFA is responsible for issuing official proof of registration and handling
the deregistration of operators as required. In addition to market monitoring, NAFA manages the DEPCP Register
(Plastic-Containing Fishing Gear Waste Register). This register specifically tracks the activity of fishing vessels/boats
that have collected waste fishing gear. NAFA receives the official handover/takeover minutes for all collected waste
and is responsible for centralizing this crucial environmental data.

Other authorities with responsibilities:

e The Ministry of Environment, Waters and Forests (MMAP) serve as the central environmental protection
authority with several key duties. It is responsible for authorizing economic operators that collect abandoned
fishing gear. The Ministry also maintains and publishes official lists of these authorized operators for waste
collection from the Black Sea coast (Constanta and Tulcea counties). Crucially, MMAP ensures that all new
measures are fully integrated into both the National Waste Management Plan and the National Waste
Prevention Program.

e The Ministry of Transport and Infrastructure is mandated to integrate and supplement the implemented
measures. Its role focuses on ensuring consistency between these measures and broader strategies and
programs aimed at preventing the generation of marine litter in the first place, particularly in transport-
related activities.

e The Ministry of Environment (MMAP) and the Ministry of Agriculture and Rural Development (MADR) share a
joint responsibility. Together, they must ensure that the application of the Directive's decision aligns perfectly
with the Program of Measures for achieving the Good Environmental Status of the Black Sea and with existing
river basin management plans. This joint effort guarantees ecological consistency across water policy areas.

Several authorities share responsibility for control and sanctioning. The National Agency for Fisheries and
Aquaculture (NAFA) ascertain breaches related to the registration obligations of operators. The National
Environmental Guard verifies general compliance with both registration and collection requirements. For
enforcement against illegal dumping, the Police sanction the throwing or abandonment of equipment, while the
Border Police handle similar violations occurring within the maritime border zone.

Economic operators who introduce plastic fishing nets onto the market have a primary legal obligation to register in
the EPCP Register. This registration is mandatory for all relevant businesses to operate in compliance with the
Directive. Fishing vessels and boats that engage in collecting waste fishing gear must register in the DEPCP Register.
These vessels are obliged to actively collect abandoned equipment and officially hand it over to authorized operators,
documenting the transfer via an official handover report. Furthermore, they must report the collected quantities by
attaching these reports to their official fishing logbook.
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HG 1655/2024 is a vital implementation tool. It creates accountability through the collection quota and intelligence
through the data reporting system. By tracking the entire lifecycle of plastic gear—from its sale to its retrieval as
waste—this decision provides the practical, data-driven mechanism needed to manage and verifiably reduce plastic
pollution from the fishing sector in the Black Sea.
As part of its EU environmental obligations, Romania has fully transposed the Port Reception Facilities (PRF) Directive
(EU 2019/883) into its national legislation. The directive's primary objective is to protect the marine environment from
the negative impacts of ship-generated waste. It achieves this by shifting the responsibility to ports to provide
adequate and efficient waste management options, making it easier for vessels to comply with anti-dumping
regulations. This legislation mandates that all Romanian ports (both maritime and relevant inland ports) must
provide adequate reception facilities to receive all types of waste generated by visiting ships. Critically, the directive's
definition of ship-generated waste explicitly includes end-of-life (EOL) fishing gear. This means ports must have a
system in place to accept old, damaged, and unwanted fishing nets and gear from fishing vessels, often as part of a
"no special fee" system. This directive is a cornerstone of ALDFG prevention policy, as it directly addresses the
disposal of unwanted gear.

e Removes barriers to disposal: by ensuring port facilities are available, accessible, and often paid for through
an indirect fee system, the directive removes the economic and logistical barriers that might otherwise
incentivize fishers to discard old gear at sea.

e C(Creates alegal alternative: it provides fishers with a clear, legal, and practical pathway to dispose of EOL gear.

e Enables the circular economy: it serves as the main collection point for EOL gear, allowing this waste stream
to be properly segregated, managed, and channeled into national recycling and waste management
programs (such as those established by HG 1655/2024).

This directive ensures that the responsibility for managing fishing gear waste is shared between the fishers (who
must deliver it) and the ports (who must receive it).

ROMANIA'S NATIONAL FRAMEWORK FOR MANAGING ALDFG

(Abandoned, Lost, or otherwise Discarded Fishing Gear)

1. FOUNDATIONAL LEGISLATION: PR AGHC AL MECHANISM EOR 3. EU DIRECTIVE IMPLEMENTATION:
LAW 176/2024 PLASTIC GEAR: HG NO. 1655/2024 PORT RECEPTION FACILITIES
(FISHERIES & AQUACULTURE) : : (EU 2019/883)

MANDATORY COLLECTION QUOTA

g‘ \ f Minimum Annual Quota:
@ Active retrieval of plastic gear from
IDENTIFICATION: Black Sea for Recycling

Locate Hotspots &
Process Reports

(EU Reg 1224/2009) DATA REPORTING SYSTEM &

LIFECYCLE TRACKING ENABLES

y "'_ # EPCP Register DEPCP Register ADEQUATE PORT CIRCULAR

I (Gear Placed ﬁf‘} i (Waste Collected ECONOMY:

_E_ &m i on Market) by Vessels) RECEPTION FACILITIES Segregation &

COLLECTION: Mandate for all ports toaccept  channeling to National
NAFA Coordinate Retrieval Tracks New Lifecycle Tracks Vessel End-of Life (EOL) Fishing Gear Recycling Programs
(National Agency for Campaigns & Liaise Plastic Gear & Tracking Collections &

Fisheries and Aquaculture) - with Stakeholders Economic Waste Handover —A NO SPECIAL
Central Coordination Hub Operators | FEE SYSTEM

@ 4 (often applied)
DF.LIVERY & W ASTE » Circular Economy Goal

MANAGEMENT: m ﬁ g
Ensure proper delivery

to waste streams & MMAP Ministry of Enforcement
coordinate with ports (Authorizes Collectors, Transport (ANPA, Eny. Guard,

National Plans) (Marine Litter Police, Border Police)
Frevention)

Figure 29 - Legislation in Romania
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BULGARIA

Bulgaria does not yet have a legal definition of “marine litter” or
“ALDFG" in its domestic legislation. Instead, ALDFG is addressed
indirectly through:

Waste management law (land- and sea-based waste,
including fishing gear as waste),

Maritime and port law (ship-generated waste and port
reception facilities),

Environmental and water law (implementation of the
Marine Strategy Framework Directive - MSFD -
including  Descriptor 10 on litter);
Fisheries law (gear types, control, and direct application

marine

of EU control and technical measures regulations).

The main national acts identified for marine litter (including

ALDFG) are:
v' Waste Management Act (2012, as amended);
v Environmental Protection Act (2002);
v Water Act (1999);
v' Maritime Spaces, Inland Waterways and Ports of the
Republic of Bulgaria Act (2000);
v Fisheries and Aquaculture Act (2001);
v' Regulation No. 15/2004 on the delivery and reception

of ship-generated waste and cargo residues from all
ships.

Bulgaria has transposed all key EU marine litter legislation, but
marine litter and ALDFG remain embedded in general waste
and sectoral laws rather than in a dedicated ALDFG instrument.
At EU level, several binding instruments that Bulgaria must
apply are directly relevant to ALDFG:

Marine Strategy Framework Directive 2008/56/EC
(MSFD) - obliges Bulgaria to Good
Environmental Status, including Descriptor 10 on
marine litter and targets to reduce litter and its
impacts;

Waste Framework Directive 2008/98/EC - general
waste hierarchy and measures to prevent and reduce

achieve

litter, referenced in Bulgaria’'s marine litter policy
toolkit;

Port Reception Facilities Directive (EU) 2019/883, which
explicitly recognizes impacts of derelict fishing gear and
introduces provisions for the collection of discarded
fishing gear and passively fished waste at ports;
Bulgaria has
maritime/port law and port regulations.

Single-Use Plastics Directive (EU) 2019/904 - requires
Member States to establish extended producer
responsibility (EPR) schemes for fishing gear containing
plastic by end-2024; these schemes became mandatory
EU-wide from 1 January 2025;

implemented this via changes in
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» EU Fisheries technical and control rules (e.g.
Regulation (EU) 2019/1241 on technical
measures and Regulation (EU) 2023/2842
amending the Fisheries Control Regulation) -
include rules on gear marking, recording, and
reporting of lost gear, and procedures for
returning end-of-life gear to port reception
facilities.

Regionally, the Black Sea Strategic Action Plan (2009)
and the Black Sea Marine Litter Regional Action Plan
(2018) (under the Bucharest Convention) include as
explicit management targets:

e “Minimise ghost fishing caused by discarded,
abandoned or lost fixed and floating nets,
including those used in illegal/unregulated
fishing activities” and

e provide for improved port reception, waste
strategies and monitoring of marine litter.

These regional and EU requirements
implemented in Bulgaria largely via the national

are

instruments described below.

o Waste Management Act (2012)

The Waste Management Act establishes the national
framework for waste prevention, collection,
extended producer responsibility (EPR) and product
fees.

Relevance to ALDFG:

e Introduces extended producer responsibility
for certain product categories and provides
the legal basis to add fishing gear containing
plastic as an EPR stream in transposition of
the Single-Use Plastics Directive.

e Provides for product fees on plastic products
to discourage problematic items (e.g. plastic
carrier bags), a model likely to be extended or
adapted for plastic fishing gear:

e Underpins the National Waste Management

2021-2028,
prevention, EPR, polluter-pays, proximity and

self-sufficiency principles and covers the

Plan which is based on

entire territory, including coastal
municipalities;

e Although the Act does not name ALDFG
specifically, end-of-life fishing gear on land
and landed gear waste fall under its general

provisions.
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TURKIYE

Turkiye implements its national obligations on ALDFG by a
combination of fisheries management rules, marine pollution
law and port*state controls. National fisheries regulations
have progressively banned particularly
problematic gear types (for example, driftnets) and set
technical standards and seasonal/area closures aimed at
reducing gear loss, while enforcement against lllegal,
Unreported and Unregulated fishing (IUU fishing) also
indirectly
Environmental and maritime legislation implements MARPOL
Annex V and related IMO/FAO guidance by prohibiting
dumping of plastics and fishing gear at sea, requiring waste
reception and management in ports, and providing a basis for
sanctions and clean-up or recovery operations along the
Turkish Black Sea coast.

Environmental Law (Law No. 2872): The primary national law
governing environmental protection that is including marine
pollution.

e Its purpose is to protect and improve the environment
and to prevent pollution of water, air, and soil.

e It provides the foundational principles for preventing
environmental harm and places a general duty on
individuals and entities to avoid activities that pollute
the environment.

e It also incorporates the “polluter pays principle,”
meaning the party responsible for pollution is
responsible for the costs of pollution prevention,
control, and remediation.

However, this general law does not specifically define or
regulate ghost nets; rather it establishes broad duties to
prevent pollution, including waste entering marine waters.
Water and Marine Pollution Control: Turkiye employs several
secondary regulations under the Environmental Law aimed at
preventing pollution of water bodies (including seas):

e Water Pollution Control Regulation:
principles for controlling pollutants discharged into
inland
monitoring.

e Pollution fines and administrative sanctions have been
revised to include higher penalties for maritime
pollution, including discharge of garbage and waste by
vessels.

Compliance with International Standards: Turkiye enforces
marine pollution prevention broadly in line with international
agreements (e.g., MARPOL), which prohibit discharge of waste
and garbage (including plastics) into the sea — although these
are implemented through domestic pollution
regulations and the Environmental Law.

restricted or

curbs deliberate abandonment of gear.

It sets out

and coastal waters, enforcement and

control
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Fisheries Law No. 1380: The Fisheries Law and related
regulations govern fishing activities and gear in Turkish
waters.

While the focus is on sustainable fishing (licenses, gear
types, seasons, protected species, etc.), the law implicitly
limits harmful fishing practices and contributes to
marine sustainability when alongside
environmental regulations.

There are prohibitions on certain harmful gears (e.g.
destructive fishing methods) implementing
regulations, although specific legal text targeting ghost
nets is not separately detailed in the core law itself.
There is no dedicated statutory definition for “ghost nets”
in the primary fisheries or environmental laws. Ghost
nets are generally understood and addressed as a form
of marine litter or abandoned fishing gear that harms
ecosystems.

enforced

under

GEORGIA

There is still no specific legislation in Georgia addressing
ALDFG. During a workshop held in Thilisi - attended by
staff from various departments of the Ministry of
Environmental Protection and Agriculture of Georgia, as
representatives governmental
organizations and the academic sector - the need to
create a dedicated legislative framework was raised.
Such a framework would focus on preventing net loss
and, when loss does occur, defining the parties
responsible for retrieval.

well as of non -

Article 15 of the “Regulation on the Rules and Periods for
Harvesting Objects of Fauna, by Species, and the List of
Permitted Weapons and Equipment for Harvesting”,
approved by Order No. 512 of the Minister of
Environmental Protection and Natural
Georgia on 7 December 2005, outlines the rules for
placing fishing gear in a water body. It states:

Resources of

e  Every stationary fishing gear placed in a water
body must be marked with floating markers that,
at a minimum, indicate the outer points of the
net or gear. Each floating marker must consist of
a float and a small flag attached to it, on which
the series and number of the license/permit
must be clearly written.

e Violation of the rules for placing fishing gear in a
water body is considered a violation of the rules
for protecting fish stocks.
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This regulation facilitates the detection of nets by other
vessels; however, unfavorable environmental
conditions, detached,
requirements are not sufficient to ensure its retirement.

Responsibility for addressing ALDFG falls under the
jurisdiction of two ministries: the Ministry of Economy and
Sustainable Development of Georgia and the Ministry of
Environmental Protection and Agriculture of Georgia.
Therefore, close cooperation between these two ministries

under

when a net becomes these

is essential for developing an effective legislative
framework.

It is also worth noting that Georgia cooperates with the
Food and Agriculture Organization (FAO), a United Nations
agency, to strengthen sustainable

aquaculture. This cooperation includes technical support,

fisheries and
improving data collection, developing strategies - such as
the 2024 - 2028 Aquaculture Strategy and aligning with
global objectives (including SDG 14). These efforts focus on
managing Black Sea resources and building capacity for
food security Within  this
collaboration, Ministry  of

resilience.
the
Environmental Protection and Agriculture participate in the

and climate

representatives  of
work of the General Fisheries Commission for the
Mediterranean (GFCM), which oversees the management of
Black Sea fisheries resources. The GFCM recognizes ghost
nets as a major marine pollution threat and addresses the
issue through regulatory measures, awareness initiatives,
and the promotion of solutions such as recycling and
proper disposal. Recent meetings have adopted measures
aimed at combating this threat to marine life and
ecosystems in the Mediterranean and Black Seas.
Cooperation with the GFCM will contribute to the
development of methods for the prevention, detection, and
retrieval of ALDFG.

GEORGIA'S EVOLVING FRAMEWORK FOR MANAGING ALDFG

(Abandoned, Lost, or otherwise Discarded Fishing Gear)

1. CURRENT STATUS & 2. KEY AUTHORITIES & 3. INTERNATIONAL COOPERATION

REGULATORY GAP THE PATH FORWARD & STRATEGIC SUPPORT
NO SPECIFIC ALDFG
LEGISLATION YET E Fdé/n,o GFCM
[T \ o
EXISTING RULE: ORDER NO. 512 (2005), ART. 15 SHARED = V4
Ministry of  pespoNSIBILITY . Ministry of 4
Economy and FORNEW  Environmental FAO COOPERATION: ~ GFCM COLLABORATION
o~ Sustainable s pewy  Protection and Technical Support, (Black Sea):
Development Agriculture Data Improvement, Recognizes ghost net

GEAR MARKING

Promotes regulatory
measures, awareness,
recycling & disposal
solutions.

202428
Aquaculture Strategy,
SDG 14 Alignment

f
& .99
FOCUS:
» Ll' TJ PREVENTION OF
WORKSHOP
IDENTIFIED NEED:
DEDICATED
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FRAMEWORK

Requires floats & flags with License No. to
indicate outer points. Helps detection.

‘ | N
%
LIMITATION:

INSUFFICIENT FOR RETRIEVAL IF GEAR

_ak
i

FUTURE OUTCOME:

DEVELOPING METHODS FOR PREVENT&IV/
DETECTION, & RETRIEVAL OF ALDFG

DETACHES (e.g., bad weather).
Violation is only for "protecting fish stocks”.

7 £V
RESPONSIBILITY

Figure 30 - Legislation in Georgia
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The “3R’s” Strategy:

To effectively address the pervasive issue of
abandoned, lost or otherwise discarded fishing gear in
the Black Sea, a comprehensive “3 R's” strategy, Reduce,
Remove, and Repurpose, also known as Prevention,
Mitigation and Remediation, provides a clear,
actionable, and globally aligned framework. This
approach systematically tackles the challenge at every
stage. It is preventing new gear from entering the
marine environment, actively cleaning up existing
pollution, and transforming waste into a resource to
close the loop (GGGI, 2021).

The first pillar, REDUCE (Prevention), aims to stop the
problem at its sources by minimizing the amount of
new gear lost. This involves implementing a suite of
best practices and policies. A foundational action is
enforcing gear marking, in line with the FAO Voluntary
Guidelines, to improve accountability and trace loss
origins. Coupled with this is the promotion of improved
gear design, such as biodegradable panels in traps and
gillnets, which minimize ghost fishing if gear is lost.
Crucially, these technical measures must be supported
by comprehensive fishers’ education on safe gear
handling and strengthened port infrastructure that
provides accessible, affordable waste
facilities, ensuring gear has a clear path for proper end-
of-life disposal.

The objective is to minimize the amount of new fishing

reception

gear entering the ocean.

Approach:
e Implement better tracking systems for fishing
gear.
e Encourage use of durable and sustainable
materials.
e Educate fishers on responsible gear

management and maintenance.

When prevention fall short, the second pillar, REMOVE
(Remediation), is activated to operationalized cleanup
by targeting existing ALDFG. Guided by data to identify
accumulation hotspot, this phase involves targeted
retrieval missions.
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Using technology such as side scan sonar and ROVs can systematically clear ghost gear from critical habitats and
fishing grounds. Completing this specialized operation are broad base “Fishing for Litter" programme, which
incentivize the fishing community to retrieve encountered ALDFG by providing collection sacks and financial or
logistic benefits, turning daily fishing activities into a constant cleanup force.

The objective is to retrieve ALDFG from the marine environment to prevent harm to wildlife and ecosystems.
Approach:

e Organise retrieval programs and cleanup efforts.

e Use technology like GPS and sonar to locate and recover lost gear.

e Encourage community involvement in cleanup operations.

The final, transformative pilar is REPURPOSE (Circular Economy), which ensures retrieved gear does not re-enter the
waste stream. This involves creating the economic and logistic systems to transform debris into a commodity. The
model demonstrated in the Trabzon national workshop partnering with recycling companies is essential for
establishing local recycling value chains. By processing derelict nets into new products such as nylon yarn or plastic
pellets, a market is created for the material. Furthermore, using retrieved gear to create awareness products or art
can powerfully drive the cultural shift towards marine stewardship, completing the cycle from a harmful pollutant to
a valuable resource and a tool for education (Kripa et al., 2016).

The objective is to transform recovered materials into new products to prevent waste.

Approach:
e Innovate ways to recycle materials into usable items.
e Promote partnerships with manufacturers and artists to create products from repurposed gear.
e Raise awareness about the benefits of recycling marine debris.

Together, these strategies aim to mitigate the environmental impact of ALDFG and promote sustainable practices in
the fishing industry.

A COMPREHENSIVE “3 R's” STRATEGY FOR MANAGING ALDFG IN THE
BLACK SEA: REDUCE, REMOVE, REPURPOSE

> N R
V
1. REDUCE  / 2. REMOVE 3. REPURPOSE
(PREVENTION) (REMEDIATION) (CIRCULAR ECONOMY)
Objective: Minimize the amount of Objective: Retrieve ALDFG from the @y Objective: Transform recovered
new fishing gear entering the ocean. marine environment to prevent harm Q materials into new products to prevent
~——=to wildlife and ecosystems. waste.
« Approach: implement better tracking + Approach: Organise retrieval programs and « Approach: Innovate ways to recycle materials
systems for fishing gear. cleanup efforts. into usable items. 1
+ Encourage use of durable and sustainable « Use technology like GPS and sonar to locate « Promate partnerships with manufacturers
materials. and recover lost gear. and artists.
« Educate fishers on responsible gear « Encourage community involvement in cleanup < + Raise awareness about the benefits of
management and maintenance, operations. bl recycling marine debris.
gy ENFORCE GEAR MARKING & ESTABLISH LOCAL RECYCLING
(FAO Voluntary Guidelines) - Improve ¢ ‘(rélﬁggg gaEg;lEVAL BRSSHONS VALUE CHAINS
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T
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impact and promote sustainable practices.
(Kripa et al., 2016)

e

(6GG1,2021)

Figure 31 - The 3R's Strategy for managing ALDFG in the Black Sea
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The power of collaboration:

A successful strategy against ALDFG requires a cohesive, multi stakeholder framework where each actor has a define
and interconnected role. Government and regulatory authorities form the foundation layer, responsible for creating
the enabling environment. Their core duties include establishing and enforcing regulations, licensing and monitoring
activities, funding cleanup and recycling initiatives, and designating protected areas to minimize gear loss in sensitive
ecosystems.

On the front lines of implementations area fishers, aquaculture operators, and their cooperatives. Their direct action
is critical: they must maintain gear properly, use marked equipment, report losses, and participate in retrieval
programme. Crucially, they are responsible for the proper end-to-life disposal of gear at designated facilities. Port
and harbor operators enable these final steps by providing adequate, cost-effective Port Reception Facilities (PRFs)
that serves as the key collection node in the waste management chain, promoting separation and recycling.

The private sector plays a dual role in driving both innovation and circularity. Gear manufactures and designers are
tasked with creating equipment for durability, retrievability, and recyclability, while exploring alternative materials
like biodegradable components. Downstream, seafood companies and buyers leverage their market influence by
integrating ALDFG prevention into sourcing policies and demanding transparency. Recycling companies complete the
loop by providing the logistic and technology to transform collected gear into new materials, supporting viable
circular economy models.

Scientist and researchers provide the evidence base for all these actions. They conduct risk analysis, monitor
environmental impacts, develop new technologies such as tracking, and pioneer new materials. Their data is essential
for shaping effective policy and mitigation strategies. NGOs and civil society organisations act as essential catalysts
and facilitators with this network. They raise public awareness, facilitate multi-stakeholder dialogue, advocate for
stronger policies, and often implement pilot projects and cleanup campaigns to demonstrate solutions.

Ultimately, local communities and the media are powerful agents for cultural change. They participate in awareness
activities, monitor and report ALDFG sightings, and through storytelling and advocacy, promote a broader cultural
shift toward marine stewardship. Together, this integrated framework ensures that efforts to prevent, mitigate, and
remediate ghost gear are coordinated, sustainable, and grounder in both practical action and strategic policy (GGGI,
2021).

DEFINING ROLES & RESPONSIBILITIES FOR ALDFG MANAGEMENT: A MULTI-STAKEHOLDER FRAMEWORK
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Figure 32 - Defining roles and responsibilities: a multi stakeholders’
framework
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for ALDFG management in the Black Sea

Romania has transitioned from ad-hoc, reactive cleanup
efforts to a sophisticated, system-led approach that
integrates ALDFG management directly into national law
and specialized NGO-led operational frameworks. This
evolution reflects a growing recognition that marine
litter requires institutionalized solutions rather than
temporary interventions. By combining strict legislative
mandates with community-driven retrieval projects,
Romania has established itself as a regional leader in
addressing the lifecycle of fishing gear, from its initial
market entry to its final disposal or recycling.

A cornerstone of Romania's success is the codification
of ALDFG management through Law 176/2024, which
provides a clear legal mandate for the management of
fisheries and aquaculture waste. This legislation is
pioneering in the Black Sea region as it formally
designates the National Agency for Fisheries and
Aquaculture (NAFA) as the central authority responsible
for coordinating the identification and collection of lost
gear. By embedding these responsibilities into law,
Romania ensures that ALDFG management is no longer
an optional environmental activity but a fundamental
requirement of national fishery operations.

The practical application of this law is realized through
the EPCP (Plastic-Containing Fishing Gear Register) and
the DEPCP (Plastic-Containing Fishing Gear Waste
Register). These twin databases create a comprehensive
"book-keeping" system that tracks gear from the
moment it is placed on the market through to its
eventual retrieval as waste. This lifecycle tracking is a
best practice for circular economy accountability; it
allows authorities to quantify the volume of plastic
entering the marine environment and verify that
collection quotas are being met. This data-driven
transparency is essential for
progress against environmental targets.

In the field of practical mitigation, the NGO Mare
Nostrum has pioneered the "Net Free Black Sea"
initiative, which serves as a vital bridge between policy
and physical removal. Between 2022 and 2023, this
project executed dedicated collection sessions that
successfully removed over 2,800 kg of ALDFG from 18
high-risk locations, including the waters off Constanta
and Agigea.

measuring national

These operations not only cleaned critical habitats but also
provided empirical data on the types of gear most lost in
Romanian waters, informing future prevention strategies.
Beyond physical removal, the project established the Black
Sea ALDFG Network, a collaborative platform involving
fishers, professional divers, and local authorities. This
network facilitates rapid reporting and coordinated
retrieval, ensuring that when gear is reported lost, there is
an established protocol and a trained team ready to
respond. This collaborative model has become a blueprint
for other Black Sea nations, demonstrating how NGOs can
act as catalysts for multi-stakeholder engagement and

operational efficiency.
e
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Figure 33 - Net Free Black Sea

In Romania, stakeholder collaboration has evolved into a
ecosystem where legislative mandates
executed through a network of government bodies, non-
governmental organizations, and industry partners. This

formal are

collaborative framework ensures that the management of
Abandoned, Lost, or otherwise Discarded Fishing Gear
(ALDFG) is integrated into daily maritime operations rather
than remaining a series of isolated clean-up events.

At the center of this collaboration is the National Agency
for Fisheries and Aquaculture (ANPA), operating under the
Ministry of Agriculture and Rural Development (MADR).
ANPA serves as the primary coordinator, responsible for
data centralization through the newly established EPCP
(Plastic-Containing Fishing Gear) and DEPCP (Waste)
registers.
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This institutional core works in close alignment with the Ministry of Environment, Waters and Forests (MMAP), which
authorizes the specialized waste operators and integrates ALDFG management into the National Waste
Management Plan. Enforcement and monitoring are further supported by the Romanian Border Police and the
National Environmental Guard, who ensure that regulations regarding gear marking and illegal dumping are
respected in the maritime border zones.

The operational "heart" of the collaboration is driven by NGOs like Mare Nostrum, which pioneered the Black Sea
ALDFG Network. This network connects professional divers and commercial fishers, providing a structured platform
for reporting lost gear and organizing targeted retrieval missions. Fishers are no longer viewed merely as potential
polluters but as "guardians of the sea" through Fishing for Litter schemes, where they actively collect and report
gear encountered during their regular fishing effort. This bottom-up participation is critical for identifying "hotspots"
that would otherwise remain unknown to government inspectors.

The final stage of collaboration involves the private sector and port authorities. In line with EU environmental
directives, Romanian port operators (such as those in Constanta and Mangalia) collaborate by providing the
necessary Port Reception Facilities (PRFs). By implementing a "no special fee" system, they ensure that fishers have
a seamless, cost-effective way to deliver old or retrieved gear to shore. Once landed, this waste is handed over to
authorized recycling companies that specialize in converting polymer-based nets into secondary raw materials,
effectively closing the loop and transforming a marine pollutant into an economic resource.

ROMANIA'S ALDFG STAKEHOLDER ECOSYSTEM: INTEGRATED COLLABORATION

ANPA / MADR

(NATIONAL COORDINATION & POLICY)
Primary Role: Register Management
(EPCP/DEPCP), National coordination,

. Policy implementation.

NGOs (e.g., MARE NOSTRUM)
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Primary Role: Organizing retrieval

MMAP / ENVIRONMENTAL GUARD
(AUTHORIZATION & ENFORCEMENT)

Primary Role: Authorization of waste

COLLABORATIVE

missions, Diver training, Facilitating ALDFG collectors, Environmental enforcement,
the ALDFG Network. MANAGEMENT Compliance monitoring.
FRAMEWORK

(Data, Policy, Operations)

PORT AUTHORITIES &

RECYCLING COMPANIES

(LOGISTICS & CIRCULAR ECONOMY)
Primary Role: Reporting lost gear, Primary Role: Providing Port Reception
Participating in retrieval missions, S SC Facilities, Managing ‘No Special Fee' systaty
Using marked equipment. Processing retrieved plastic.

FISHERS & DIVERS
(FRONTLINE ACTION & REPORTING)

Figure 34 - Romania's ALDFG stakeholder ecosystem

In Romania, stakeholder collaboration has evolved into a formal ecosystem where legislative mandates are executed
through a network of government bodies, non-governmental organizations, and industry partners. This collaborative
framework ensures that the management of abandoned, lost, or otherwise discarded fishing gear (ALDFG) is
integrated into daily maritime operations rather than remaining a series of isolated clean-up events.
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In Bulgaria, the management of Abandoned, Lost, or otherwise Discarded Fishing Gear (ALDFG) is defined by a
strong integration of national policy and European environmental standards. The government has established a
foundational framework through a National Action Plan specifically designed to manage marine litter. This plan
focuses on improving the systemic monitoring of seafloor debris and raising public awareness regarding the
ecological damage caused by "ghost fishing." By aligning with EU-wide initiatives such as the "Fishing for Litter" and
"CleanSea" projects, the Bulgarian government provides the necessary financial and logistical support for fishers
to act as active participants in marine cleanup, ensuring that waste gear is brought back to shore for proper disposal
rather than being abandoned.

The scientific and academic community serves as the analytical engine for these efforts. Institutions like the Marine
Research Institute (Bulgarian Academy of Sciences) and the University of Sofia conduct critical research into the
distribution and quantity of ALDFG within Bulgarian territorial waters. Their work is complemented by the Technical
University of Varna, which focuses on the development of sustainable fishing technologies and innovative
methodologies for identifying lost gear. This research is not purely academic; it directly informs government policy
and helps target retrieval operations toward high-risk "hotspots," ensuring that cleanup missions are both efficient
and evidence based.

At the community and operational level, NGOs such as the Bulgarian Biodiversity Foundation (BBF) and Green
Balkans act as the primary facilitators of field action. These organizations bridge the gap between high-level policy
and the daily reality of the fishing community by organizing hands-on workshops, training sessions, and
collaborative cleanup campaigns. Through the Black Sea NGO Network, these stakeholders also promote regional
cooperation, sharing best practices and data across borders. This multi-layered collaboration ensures that the
fishing community is empowered to report lost gear and adopt sustainable management practices, creating a sense
of shared stewardship over the Black Sea's marine resources.

BULGARIA'S ALDFG MANAGEMENT ECOSYSTEM

Data Flow
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Figure 35 - Bulgaria’s ALDFG management
ecosvstem
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The Turkish government has established a robust national framework for the management of ghost gear,
characterized by large-scale, long-term operational projects. A primary example is the "Cleaning Abandoned Fishing
Gear Project," launched in 2014 by the Ministry of Agriculture and Forestry. This initiative represents a massive
logistical effort that has scanned hundreds of millions of square meters of seafloor across Turkey's seas, lakes, and
rivers. By 2025, the project had successfully removed millions of square meters of nets, leveraging collaboration
with local fishers to pinpoint gear locations and integrating the results into the national "Zero Waste" policy.
Regional offices, such as the Canakkale Provincial Directorate, further this mission through localized efforts like the
"Ghost Fishing Gear and Aquatic Invasive Species Awareness Project," which has surveyed over a million square
meters of marine area and conducted specialized operations on artificial reefs to protect sensitive habitats.
Complementing these government-led initiatives, Turkey's academic and non-governmental sectors are pioneering
advanced technological and community-driven solutions. Academic institutions like istanbul University and
Karadeniz Technical University(KTU) engage in both direct removal actions and international research. For instance,
the EU-funded BlackNETs project involves KTU in mapping and quantifying ALDFG across the Black Sea, with a
specific target of removing 2,000 kg of debris per partner. Meanwhile, the SeaClear2.0 project in the iskenderun
region utilizes cutting-edge underwater robots and sonar detection to locate and recover gear, focusing on the
entire "detection to recycling" pipeline to foster a circular economy.

Civil society also plays a critical role through specialized conservation and sport diving associations. The
Mediterranean Conservation Society (Akdeniz Koruma Dernegi) operates the "Ghost Net Busters" program, which
combines physical removal in marine protected areas like Gékova Bay with art installations to communicate the
scale of the problem to the public. Local organizations, such as the Black Sea Diver Sport Club, contribute vital "eyes
on the water," recently discovering shipwrecks ensnared in an estimated 10 tons of ghost nets. These diverse
stakeholders are unified through a collaborative approach where fishers are positioned as primary partners. This
multi-sectoral synergy ensures that awareness-raising and mitigation efforts are grounded in both scientific
precision and the practical knowledge of the maritime community.

TURKIYE’'S ALDFG MANAGEMENT ECOSYSTEM: COLLABORATIVE NETWORK
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Figure 36 - Turkiye's ALDFG management ecosystem
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In Georgia, the management of abandoned, lost, or otherwise discarded fishing gear is currently characterized by
a nascent institutional framework where non-governmental and academic initiatives lead the way in the absence
of dedicated state-run programs. While the Ministry of Environmental Protection and Agriculture (MEPA) and the
National Environmental Agency (NEA) provide the regulatory and monitoring foundation for general marine policy,
there are currently no government-led projects specifically targeting ghost gear. This gap highlights a significant
opportunity for future institutional engagement to formalize marine debris management and integrate it into
national conservation strategies. Supporting these efforts, the Coast Guard Department and the Agency of
Protected Areas play vital roles in ensuring maritime safety and protecting sensitive coastal zones, respectively,
providing a framework that could support future field-level retrieval operations.

The operational vanguard of ALDFG management in Georgia is currently the BlackNETs—Exorcising the Black Sea’s
Silent Killers project, spearheaded by llia State University. As the only research-based initiative of its kind in the
country, BlackNETs serves as a practical model, combining scientific surveys with diver-led retrieval and coastal
monitoring. Other academic and non-profit organizations, such as Batumi Shota Rustaveli State University, WWF
Caucasus, and SABUKO, contribute to the broader ecosystem of marine conservation. These stakeholders focus on
biodiversity studies, sustainable fisheries, and environmental education, creating the necessary public and scientific
awareness to address marine litter and protect the Black Sea’s delicate ecological balance.

Collaboration is the cornerstone of these early efforts, with the BlackNETs project successfully uniting local
fishermen, scientific divers, and the Coast Guard. The fishing communities in major hubs like Poti and Batumi are
particularly essential, as their local knowledge is used to identify net-loss hotspots and report gear sightings. These
partnerships demonstrate that even without a formal state program, a multi-stakeholder approach can effectively
mobilize resources for offshore recovery missions and data collection. This collaborative foundation, supported by
NGOs like CENN and the Caucasus Nature Fund, represents a replicable best-practice model for the future
development of a comprehensive national strategy for Georgian marine environment conservation.

GEORGIA'S ALDFG MANAGEMENT ECOSYSTEM:
COLLABORATIVE, ACADEMIA-LED FRAMEWORK
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Figure 37 - Georgia’s ALDFG management ecosystem
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Case study: the BlackNETs initiative

The BlackNETs Initiative is a collaborative project funded by
the Interreg NEXT Black Sea Basin Programme and the
European Union, formally titled “Exorcising the BLACK Sea's
Silent Killers.” The project is implemented across 4 Black
Sea countries: Bulgaria, Georgia, Romania, and Turkiye,
with partners including Mare Nostrum NGO (Romania,
Coordinator), Karadeniz Technical University (Turkiye), the
Institute of Oceanology - Bulgarian Academy of Sciences
(Bulgaria), and llia State University (Georgia). With a total
duration of 18 months and a budget of €456,660.26, the
initiative focuses on addressing the critical issue of
abandoned, lost, or discarded fishing gear, commonly
known as "ghost gear," in the Black Sea.

The primary aim of the project is to reduce the amount and
impact of ALDFG in the Black Sea. Its objectives include
collecting and analysing regional data on the presence,
types, quantities, and causes of ALDFG; raising awareness
among stakeholders (fishers, port authorities, divers,
NGOs) about minimizing gear loss; promoting the recovery
and recycling of lost or damaged fishing equipment; and
investigating environmentally sustainable alternatives. A
core operational target is the physical removal of at least
8,000 kg of ALDFG from the seabed through pilot cleanup
actions in the participating countries, to achieve net free
Black Sea.
BlackNETs
funded by the Interreg Next Black Sea Programme and co-
financed by the European Union.

The project is dedicated to confronting the critical issue of
abandoned, lost, or otherwise discarded fishing gear, often

is a transnational environmental initiative

referred to as "ghost gear." Its primary mission is to
quantify the extent of this pollution and significantly
minimize its impact on the marine ecosystem.
Beyond physical removal, the project aims to solve the root
causes of gear loss by:
= analysing the types and causes of lost gear.
= promoting environmentally sustainable fishing
alternatives.
* raising stakeholder awareness to prevent future
loss.
= establishing circular economy pathways for the
recovery and recycling of damaged gear.
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- BlackNETs project

Case study:
An analysis of the applied methodologies and
stakeholder perspectives from the BlackNETs

recovery missions

ROMANIA

The main objective of the methodology is to propose a
standardized and safe operational framework for
diving and naval support teams to locate, detach, lift
and recover abandoned, lost or discarded fishing gear
from the seabed. Although this work is based on the
experience gained with ALDFG in the
Romanian waters of the Black Sea, it can be used in

removal

other regions as well. The methodology places
particular emphasis on minimizing disturbance to
marine fauna and habitats, on using the most efficient
and economical means possible, and encourages
between
(recreational diving clubs, fishermen and fishermen

partnerships many stakeholders
associations, authorities such as National Agency for
Water Management
Agencies, research institutes, universities etc.).

This methodology is applicable to ALDFG recovery

operations in previously mapped areas, especially in

Fisheries and Aquaculture,

the case of gillnets and purse seines (which pose a high
risk of ghost fishing and entanglement of marine
mammals) and is adaptable to other types of
abandoned gear.

The methodology focuses on methods that can be
used by recreational and scientific divers and boaters.
Handling of large/heavy objects, or from great depths
is not covered - this can be done with commercial /
offshore divers, from large vessels.

Going further to the first stage expedition planning
and risk management:
Diving standards: all
professional or technical diving safety standards and
certification (regarding the depth and operating
environment). The use of Nitrox or Trimix (for deeper
depths) is recommended to reduce the risk of
decompression sickness and extend bottom time,

divers must comply with

given the physical workload of the job.
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Diver minimum qualifications recommended:
divers, including search and recovery specialty. In case full
face masks, divers propulsion vehicles, drysuit are used,
corresponding qualification and needed experience should
be obtained before the mission.

Border Police and The Agency for Life Saving at Sea
(ARSVOM, in case of Romanian Black Sea coast) should be

informed beforehand. Other stakeholders that could be

rescue

notified: Port Authority, Fishermen's associations,
Environmental Agency.
Certification
Diving method required Advantages Disadvantages
Occupational Nibiongssiless Limited airtime; no
SCUBA diving P drag; more flexible S
SCUBA : communications
vessel requirements
Surface Supplied Ar Unlimited air | Less nimble; air hose can
divin USS or RSS time; audio cause drag; requires air
8 communications source on vessel

Figure 38 - SCUBA versus surface supplied air diving

Minimum crew composition

A retrieval expedition requires a minimum of 2 boat crew,
3 divers (1 surface safety diver), 2 surface operators for
ALDFG. In certain circumstances some members can be
assigned double roles, like boat crew and surface operator
or boat crew and safety diver. This is to be discussed and
assessed before the expedition, only when the team is
experienced and the double role will not increase the risks.
For example, the safety diver (staying on the boat, prepared
to dive) could be also assigned the role of boat crew, but
these 2 roles will not overlap: when the safety diver is
working, the other crew staff are able to control the boat
fully.

Underwater, the diving team is composed of diver 1,
responsible  for operations
cleaning/cutting/lifting operations and diver 2, underwater
safety diver.

Diver 1 equipment is streamlined, “clean setup”, preferably

bottom and net

using neoprene gloves (instead of dry glove system), with
little or no other gear on hands (computers, compass -
these can be worn on a float line) to avoid entanglement
hazards.
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Figure 39 - Underwater activity

The 3rd diver in the water can be assigned the role of
media diver. This diver is not a safety diver and has
only the role for recording on photo / video the
operation.

Emergency Equipment for divers: first aid Kkit,
emergency oxygen equipment (DOT 100% 02),
medical evacuation plan (MEDEVAC) and quick access
to the nearest operational decompression chamber,
emergency contact number (like “DAN stickers”) to be
visible on the boat, mobile phones and other gear.

How to find the ALDFG?

Ideally, the team has all the coordinates of the gear
before starting the retrieval operation: position,
weight, length, volume, whether it is attached to the
substrate or not, the level of sediment loading,
colonizing species and so on. But teams only have the
GPS coordinates and then need to make some
observations before the retrieval.

The GPS coordinates will be loaded
navigation system of the support vessel, on phones

into the

or other devices. It is recommended to use Side Scan
Sonar or multibeam to obtain visual coordinates of
the entire area, adjacent to the object. ROV or
underwater drones could also be used for ALDFG
evaluation.

Very useful information could be extracted from a
chart with approximate calculation of volumes /
weight, using the following inputs: length, type of
fishing gear, sedimentation etc. This information can
also be discussed with fishermen using the same type
of gear.

Establishing the quantity to be extracted, considering
the boat size and storage space, the crane / human
power, number of divers.
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ALDFG recovery equipment Support vessel

Flotation devices (lift bags/buoys);
Capacity calculation: for each ALDFG, an
estimate of the total weight (object + biomass
+ adhering sediments) will be made. The total
capacity of the lift bags used must exceed the
estimated weight, to ensure a controlled lift
and compensate for the initial adhesion force;
Type of buoy: professional lift bags (with
discharge valve and overpressure valve) will be
used and not just standard surface buoys, to
allow control of the ascent rate;

DMSB or other floating means can be used to
attach small pieces of net or segments of a
larger net, to lift them or detach them from the
ground;

Closed barrels useful for towing nets, or as
surface platform;

Cutting tools (make sure they are sharp and
can cut): knives, scissors, line-cutters: Each
diver will be equipped with at least two cutting
tools (a standard dive knife and a line cutter or
shears/scissors), accessible with both hands,
for emergency situations and for controlled
cutting of ropes;

Pliers/grippers: large pliers or grippers will be
used to handle and grip thick portions of the
net or metal cables.

Underwater isolation containers: mesh/collect
bags or submersible containers will be used,
especially to prevent the loss of small
fragments of net or microplastics during lifting.

Figure 40 - Cutting tools

The boat must be stable, with a working deck large enough
for sorting and temporary storage of wet ALDFG. As for the
pulling equipment, the presence of a winch with lifting rollers
or a small crane (boom) is essential. Manual lifting of weights
over 100 kg is not recommended for crew safety reasons and
to prevent damage to the boat. In terms of communication,
VHF radio systems, satellite telephony (optional) and
system  (optional  but
recommended) between divers and the surface coordinator.
Underwater recovery

This core phase of the operation details the transition from
initial descent to the final preparations for recovery,

underwater communication

maintaining a strict focus on an ecological approach. The
process begins with the deployment of a shot line onto the
exact GPS coordinates of the target object. Divers then
descend using a reference line connected to a surface buoy
anchored next to the ALDFG, ensuring a precise and
controlled entry to the site.

Upon arrival, the dive team conducts a thorough physical
assessment of the gear. This involves confirming the specific
type of equipment, such as a trawl or a standard net, and
estimating its total weight and surface area. If underwater
conditions allow, the divers detach the main lines and
measure the height of the gear using a tape measure or stick.
Crucially, they also evaluate how the gear is interacting with
the seabed, determining if it is buried in the sand, snagged
on dangerous debris, or entangled in sensitive natural
structures like rocks or artificial reefs.

A primary component of the assessment is the identification
of "ghost fishing" impacts and captured biomass. In line with
the operation’s ecological priorities, divers document any
marine fauna found within the gear, including fish, crabs, or
dolphins. By recording both live and dead specimens, the
team provides vital data on the environmental impact of the
gear before the recovery process is finalized.

Preparation before recovery

Before the recovery begins, divers must establish clear
surface references by marking at least one end or reference
point of the ALDFG using a Delayed Surface Marker Buoy
(DSMB) or a lift bag. It is highly recommended to mark
multiple points across the gear to maintain a visual of its full
extent.

Priority for marking should be given to areas where the net is
broken or damaged; in these instances, divers should tie both
detached sections of a broken line or net together to ensure
the gear remains a single, manageable unit during the lift.
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Furthermore, markers should be attached to the lead line
(the lower line) of the ghost gear rather than the upper buoy
line to provide better stability and control.

To ensure proper documentation and site management,
divers should, if possible, lay a reference line along the length
of the discarded net. This allows for high-quality video
footage to be captured both before and after the retrieval
operation, using the line as a consistent point of comparison.
During this phase, the team also focuses on minimizing
environmental impact by cleaning the net of any entangled
species, algae, and debris. The net is then carefully detached
from the seabed and cleared of any accumulated sediments
or sand to reduce its weight and prevent further damage to
the benthic environment.

Specific precautions must be taken depending on the gear
type and environmental conditions. In the case of
monofilament nets, which can be nearly invisible and highly
hazardous to divers, retrieval should only be planned when
there are excellent underwater visibility and an absence of
strong currents. These conditions are vital for ensuring diver
safety and the effective execution of the extraction plan.
Ecological detachment (impact minimization)

The focus of ecological detachment is to minimize
environmental impact during the removal process. The
primary objective is to preserve habitat integrity through
manual intervention. Divers will first attempt to detach the
net from the seabed by hand, utilizing gentle pulling motions.
This approach is preferred over immediate cutting, as it
prevents unnecessary damage to the underlying natural
structures or artificial reefs.

During the detachment process, the release of viable fauna
is a top priority. Any live animals found entangled, such as
fish or shellfish, must be released with the utmost care. This
procedure requires divers to maintain a calm demeanor and
use slow, deliberate movements to prevent further injury to
the animal and to ensure the safety of the dive team. In the
specific event that a dolphin or another strictly protected
species is encountered, divers are required to follow a
specialized protocol that includes detailed documentation
and immediate reporting to the relevant authorities. If the
gear is exceptionally large, heavily anchored, or severely
snagged on the bottom, the team may transition to
controlled sectioning. The net may be cut into manageable
portions to facilitate a safe recovery; however, this decision is
only made after confirming that any remaining sections are
rendered incapable of further "ghost fishing." Any sections
left behind for subsequent dives must be clearly marked with
GPS coordinates to ensure they are fully recovered in future
operations.
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Figure 41 - Removal using lifting bags

Preparation for lifting

To ensure a stable and controlled ascent, lift bags
must be secured to the primary points of resistance
on the net, such as the leadline, reinforced edges, or
the thickest sections of the mesh. These attachment
points must be distributed evenly across the gear to
maintain a balanced center of gravity, preventing the
net from shifting unexpectedly or becoming further
entangled during the lift.

The operation follows a rigorous stepwise lifting
system. This begins with the controlled inflation of the
lift bags to gently break the net's suction or
attachment to the seabed. The preferred recovery
method involves securing an additional line from the
surface vessel—ideally utilizing a crane—before the
net leaves the bottom, allowing the boat team to take
immediate control of the load.

If boat-assisted lifting is not possible, the bags must
be inflated simultaneously to float the gear to the
surface. For safety reasons, divers are required to exit
the water during any boat-handled retrieval, unless a
dedicated diver-to-surface communication system is
in place to coordinate movements.
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Beyond the lifting mechanics, specific equipment and
safety protocols are essential for a successful recovery.
The use of helmets equipped with high-intensity lights
is strongly recommended, especially when working in
deeper environments or areas with high turbidity.
Additionally, to minimize the risk of decompression
sickness, a strict division of labor must be enforced:
divers who have completed the underwater phase of
the operation should not be involved in the physically
demanding task of hauling or managing the gear once
it reaches the surface.

Protocol for recovery of ballasts, bulky, heavy objects
This protocol is designed for the removal of heavy
ballasts, such as railway sleepers, metal debris, and
thick wiring, that have been deemed hazardous to
navigation or biodiversity or are identified as sources of
contamination. These procedures are specifically
reserved for objects that do not meet the "Functional
Reef" criteria defined in Chapter 7, necessitating their
complete extraction from the marine environment to
restore ecological health and maritime safety.

The recovery of such substantial objects requires
specialized equipment beyond standard diving gear.
High-capacity lifting systems, including lift bags ranging
from 500 L to 2000 L, are essential for providing the
necessary buoyancy.

On the surface, support vessels must be equipped with
deck cranes or harbor winches and possess the stability
required to manage significant weight shifts. To ensure
the load is secure, metal straps and clamps are used to
create robust attachment points, while ROVs or sonar
technology are utilized to precisely locate and identify
large ballasts that may be partially or entirely obscured
by sediment.

Safety and precision are paramount for these high-
stakes operations. The minimum qualifications for the
dive team will be strictly assessed on a case-by-case
basis, ensuring that only divers with the appropriate
technical expertise and experience in heavy salvage are
deployed. This ensures that the complex task of rigging
and lifting heavy industrial debris is conducted without
compromising the safety of the personnel or the
integrity of the surrounding environment.
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Figure 42 - Vessel with crane
Operational steps

The operational process for recovering heavy ballasts
follows a beginning  with
ROVs,
exploratory diving, the team locates the object and records
its precise GPS coordinates. Underwater photography is
utilized at this stage to document the object's condition
and surrounding environment, providing a visual baseline

structured sequence,

identification and mapping. Using sonar, or

before any intervention occurs.

Once identified, a preliminary assessment is conducted to
determine the most effective recovery strategy. This
involves estimating the object's weight and dimensions to
select the appropriate lifting method—whether via high-
capacity lift bags, a surface crane, or, if necessary, in situ
fragmentation. During this phase, divers and engineers
also assess the level of corrosion to ensure the object's
structural integrity is sufficient for a safe lift.

The lifting preparation and execution phases require
technical precision to manage the heavy loads. Slings and
cables are secured to stable points on the ballast,
incorporating redundancy to prevent failure during the
ascent. Once surface signaling confirms the area is clear, a
controlled lifting begins, using the gradual inflation of lift
bags or the steady pull of a crane to break the object's
suction from the seabed.

For on-board recovery, objects that exceed the safe deck
capacity of the support vessel are towed submerged to a
port facility, where a shore-based crane can perform the
final lift.

Objects brought directly onto the vessel are immediately
secured and stacked on specialized supports to maintain
the ship's stability.
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Finally, the process concludes with disposal and recycling,
where ferrous metals are processed at recycling centers,
while any contaminated or severely corroded materials are
managed according to national waste regulations to
ensure zero environmental impact.

Risk and mitigation measures

The most critical concern is the risk of diver accidents; to
mitigate this, all underwater work is conducted strictly in
pairs. This "buddy system" is reinforced using equipment
redundancy and the establishment of clear guidelines,
ensuring that divers have reliable references and support
throughout the mission.

From an environmental standpoint, the ecological risk is
managed through a policy of slow, controlled movement.
Lifting is executed at a gradual pace to minimize the
disturbance of seabed sediments and prevent the creation
of large silt clouds. Furthermore, the recovery team must
prioritize a vertical lift, making every effort to avoid
dragging heavy objects along the sea bottom, which could
cause significant damage to benthic habitats.

Finally, the risk of ship imbalance is addressed through
constant communication and coordination with the
vessel's crew. As heavy objects are brought to the surface
and moved onto the ship, the weight must be distributed
correctly across the deck to maintain the vessel's stability.
This integrated approach between the dive team, and the
surface crew ensures that the physical recovery of the
ballast does not compromise the safety of the support
boat.

Surface operations and waste management

This step ensures that the recovered material is properly
managed, from the point of recovery to the shore. It is ideal
for these operations to be carried out in the presence of a
fisherman or with fishing boats, as they are very
experienced in handling nets.

Recovery on boat

Positioning the vessel is the priority; the support boat must
be oriented into the wind or current to maintain a stable
platform and facilitate a controlled pull on the net. This
alignment ensures that the vessel remains maneuverable
and reduces the risk of the gear being swept under the hull
during the retrieval process.

Once the gear reaches the surface, the hauling process
begins. The net is secured with the vessel's primary lines to
prevent it from drifting or sinking. For heavy loads
exceeding 100 kg, the surface team utilizes mechanical
assistance, such as a lifting roller or the boat's crane.
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The gear is lifted at a slow, steady pace to allow water
and trapped sediment to drain away. This gradual
ascent is essential for reducing the total weight of the
load and preventing unnecessary stress on the boat's
structural integrity.

Protecting the boat is a critical safety and maintenance
consideration throughout the recovery. The crew must
deploy heavy-duty mats, protective foils, or other
shielding materials along the outer hull in the recovery
zone to prevent damage. When using inflatable boats,
extra caution is required to identify and remove sharp
objects like fishing needles or shells that could
puncture the tubes. If the vessel's deck space or
stability limits prevent a safe onboard recovery, the
gear may be towed to shore. In these instances, the

net must be secured at a minimum of two surface
points, with its ends marked by highly visible beacons
that
transport.

are monitored continuously throughout

Figure 43 - Heavy objects (anchor)

During the haul, the team on the boat will wear cut-
resistant protective gloves, life jacket, helmet and will
avoid standing in the way of tensioned ropes. Recover
near a blocking cleat / “rope holder”. to be able to
secure the net during maneuvers, when it is
tensioned, blocked, etc. Near the retriever: 1 large
knife/scissors, 1 beacon for quick hanging (in case the
net breaks or needs to be cut quickly during the
recovery).
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Address the common and dangerous risk that the
recovery person is unassisted, falls off the boat in the
net and gets entangled.

Figure 44 - Rope holder

Post recovery

Filming the location where the net was (along the
previously laid line) to observe the impact and any
remaining net debris. Possibly cutting / cleaning small
pieces of net left hanging (in a collect bag). Marking the
net as lifted, recording this operation in the databases.
Documentation, sorting and transport

Another stage of the mission focuses on Final
Documentation to ensure scientific accuracy and
operational accountability. Once the gear is safely on
board, the team must photograph the recovered net on
the deck to provide a visual record of its condition. This
is followed by a gross weighing of the material—which
includes the net itself, any remaining attached biomass,
trapped with  precise
measurements of the mesh thickness, height, and
length. To complete the log, the team records the final
GPS coordinates, water depth, total operation time, and
a full list of the participating crew members.

and sediments—along

Following documentation, the team conducts an Initial
Sorting phase. The abandoned, lost or otherwise
discarded fishing gear is separated into categories: non-
metallic materials like nets and ropes are set aside from
metal components such as anchors or lead weights.
During this time, organic waste is identified and
weighed; if it consists of natural debris that does not
pose an environmental threat, it is returned to the sea.
This sorting process ensures that the recovered
materials are ready for specialized recycling or disposal
upon reaching the shore.
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This phase also presents a unique opportunity for community
engagement and education. Sorting can be performed as a
collaborative effort involving school children or high school
students, supervised by researchers, environmental NGO
members, or local fishermen. This can take place either on
the vessel or on the shore before the materials are officially
handed over for recycling. When involving younger
participants, strict hygiene protocols must be maintained,
ensuring all volunteers use appropriate protective gear and
follow safety guidelines while handling the recovered marine
debris.

Transport and handover phase ensures that the recovered
gear is managed responsibly after leaving the vessel. It is
highly recommended to allow the nets to dry completely
before the final handover. This allows for a second weighing
of the dry material, providing a more accurate assessment of
the actual synthetic mass recovered by removing the variable
weight of absorbed water and trapped moisture.

In terms of sustainable management, the preferred outcome
is to return the collected nets directly to their original owners
or to other local fishermen. This promotes a circular economy
where the gear can be repaired and reused, or at the very
least, valuable components such as floats and ballasts can be
salvaged for new equipment. By engaging the local fishing
community, the operation fosters a collaborative approach to
marine conservation and resource management.

When reuse is not an option, the materials are transported to
the port for formal disposal. The gear should be handed over
to Port Reception Facilities (PRFs) that have established
protocols for managing marine waste. Ideally, these facilities
should be specifically equipped for recycling, following
international best practices for ALDFG management. If
specialized recycling is unavailable, the materials are
transferred directly to local sanitation companies to ensure
they are disposed of in accordance with regional
environmental regulations.

The final phase of the operation focuses on recycling and
recovery (end-of-life management). A core objective of these
best practices is to shift the perception of ALDFG from mere
waste to a valuable resource. This begins with thorough
cleaning and preparation, where net waste is stripped of all
remaining organic material and sediment. Simultaneously,
the support vessel and specialized recovery gear must be
meticulously cleaned, as small fragments of netting can often
become lodged in cutting tools, winches, or other mechanical
components during the retrieval process.
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Once cleaned, the materials undergo a detailed
recovery and sorting process. By separating the gear
into specific polymer types, such as nylon or
polyethylene, the materials become significantly more
viable for high-value recycling or reuse schemes. This
systematic sorting making the
recovered waste attractive to industrial partners who
can transform old nets into new products, thereby
closing the loop in the circular economy.

To ensure long-term success, the operation concludes

is essential for

with detailed reporting and community feedback.
After each expedition, a comprehensive report is
generated to analyze the efficiency of the recovery
methods used, recording variables such as sinking
times, the total quantity recovered, and critical
observations regarding the state of the marine habitat
or fauna. This data is not just for internal records; it is
used to provide feedback to the local fishing
community. By sharing information on gear loss
locations and types, the team can develop effective
awareness and prevention programs, which are
essential components of a proactive strategy to
reduce future ALDFG accumulation.
When ALDFG becomes artificial
Conservation”)

The concept of In-Situ Conservation recognizes that, in

reef (“In-Situ

certain circumstances, removing marine debris may do
more harm than good. At the heart of this approach is
the "Functional Reef" Principle, which requires the
recovery team to apply a rigorous differentiation
process before attempting extraction. While the
primary goal of the mission is to clear the ocean of
pollutants, specific exceptions are made when an
object has transitioned from a hazardous piece of gear
into a beneficial biological asset.

A critical assessment must be performed to distinguish
between gear that remains an active threat, specifically
nets that are still "ghost fishing" by trapping and killing
marine life, and inert structures that have been fully
integrated into the local ecosystem. Over time, some
ALDFG becomes heavily encrusted with coralline algae,
sponges, and corals, providing essential nursery
grounds, hard substrate, and shelter for various
species. In these instances, the gear has evolved into a
functional artificial reef, and its removal would resultin
the direct destruction of a thriving micro-habitat.

By applying these criteria, the team ensures that every
intervention is ecologically justified.
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If the gear is found to be no longer capable of entanglement
and is providing a net positive for local biodiversity, the
protocol shifts from extraction to long-term monitoring.
This nuanced approach balances the urgent need to clean
the oceans with the necessity of protecting the accidental,
yet valuable, habitats that have formed around these
underwater structures.

Structures that should NOT be extracted (exceptions to
ALDFG)

Certain structures are classified as exceptions to the
recovery protocol and should not be extracted from the
marine environment. This category includes concrete train
sleepers and large concrete blocks used for mooring or
ballast, as well as heavy-duty anchoring components like
thick wires, metal cables, and massive chains. Additionally,
large non-commercial anchors and other abandoned metal
objects are left in-situ, provided they are inert and no
longer pose an active entanglement hazard.

Classification criteria

A structure falls under the scope of In-Situ Conservation and
will not be removed if it simultaneously meets the following
conditions:

»= The structure is predominantly composed of inert
material (metal, concrete) and does not contain or
is not entangled in nets, ropes or monofilaments
that could continue to capture marine fauna.

= The structure is visibly colonized by sessile
organisms, indicating long-term stability. Special
attention will be paid to the presence of reference
species for the Black Sea, such as extensive colonies
of mussels (Mytilus galloprovincialis) or seahorses
(Hippocampus). The presence of these species
demonstrates the ecological value of the structure
as a habitat.

= The structure is heavy and firmly fixed to the
seabed, minimizing the risk of being moved by
currents and becoming a mobile hazard.

Diver protocol for anchor structures
Divers will follow a strict protocol when encountering an
anchor structure:

= Biological assessment: document the degree of
colonization and species present through filming
and photography.

= Release of adherent ALDFGs:
(polymeric) nets are caught on the structure, divers
will cut and extract only the portions of the net
(ALDFG), taking care not to disturb or dislodge the
mussel colony or other organisms.

if hazardous
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» Marking as "reef": the actual anchor structure
(crossbeam, thick wire) will be marked on the
GPS map as "Preserved structure / artificial
reef" and will be excluded from the list of
salvageable gear.
Quantification method (in-situ weight quantification)
To ensure operational transparency and habitat
preservation, divers perform a preliminary weight
estimation of inert structures based on their material
typology. This estimate, which can be further refined
through discussions with local fishermen, helps the
team understand the scale of the object and the
potential impact of its removal.
All findings are formally recorded in the expedition
report, including the object's GPS coordinates, depth,
and the specific justification for leaving it in-situ. By
documenting details such as the presence of extensive
mussel colonies or protected species, the project
demonstrates a clear commitment to ecological
transparency and a deep understanding of the
habitat's inherent value.

Figure 45 - Quantification of ALDFG
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Shore-based retrieval diving operation

In case distance from shore is not that long, boat is not
available and weight / length of ALDFG is small, the
retrieval operation can be done from shore. It is
recommended to have DPVs for towing divers and gear. It
can be done with smaller teams (2 divers underwater, 1
surface safety/surveillance diver). When bringing the nets
to shore make sure the towed ALDFG is marked with very
visible flags/buoys/floatation devices.

Figure 46 - Underwater scooter

Recommendations for operations in the Romanian coastal
area and things to be done
4 Organization of the operation only under the
coordination of a qualified and experienced team
institute,
supervisors

research
with  diving

(dive center,

associations,

instructors).
+ Planning of operations; searching for the safest

professional
or

methods, even if it involves several hours/days of
work, especially for inexperienced teams. Be
happy that you found the net, mark its ends with
surface buoys and come back the 2nd day to lift it

up.
+ Legal aspects (discussion with stakeholders:
border police, environmental agency, diving

center / national authority in the field of diving,
etc.) and development of a simplified procedure
for authorizing these activities carried out by
diving clubs, recreational boats in collaboration
with fishermen.

4+ Fishermen should be involved in the operations,
as they know best how to manage these nets.

+ Recycling of nets,
operators; in 2025 the project team confronted
with a very strange issue: the local waste
management operator (Polaris) cannot handle the
ALDFG, as they don't have yet a classification for
this type of waste.

collaboration with waste
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Working with professional
associations (like Romanian Diving Instructors
Associations, Associations) to
attract and maybe find different approaches.
Freediving is a efficient,
resourceless tool, especially for mapping
ALDFD.

Due to the shallow depth in the Romanian
Black Sea waters, shore-based
operations can be considered; there are many
fishing areas less than 1000m from the shore.
Large citizen science events (like Padi Aware,
underwater cleanup day's events), involving a
larger number of divers. Aspects to be taken
into consideration: clear general briefing and
liability ~matters; team component (2
underwater divers, 1 safety surface diver) and
roles; sketches, videos,
references of the planned operation; personal
safety measures, equipment and procedures.
Tackling the solution regarding reuse, recycle
and disposal issues for ALDFG; expanding the
network and connections among stakeholders
for attaining good and efficient reusage; keep

existing

Freedivers

very useful,

retrieval

maps, visual

searching for local solution in recycling the
whole range of ALDFG components; and not
least, find solutions regarding the disposal of
the ALDFG in coastal / marinas facilities (the
last one being the most notable issue
fishermen encounter in the Romanian Black
Sea marinas).

Chart with approximate calculation of volumes
/ weight, using inputs like length, type of
fishing gear, sedimentation etc.

Specialized training and capacity building
worldwide - essential training standards for
ghost net retrieval, including European
Scientific Diver (ESD/AESD) and accredited
developed  for  recreational,
commercial, and scientific divers.

Effectively tackling ghost nets requires
specialized training for divers across all
sectors—recreational, commercial, and
scientific.

courses
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Figure 47 - Recovery of ALDFG

Practical results in Romania

The implementation of the BlackNETs project in Romania
yielded significant tangible results in the fight against
marine pollution, specifically targeting ALDFG. The team
successfully identified and mapped approximately 180
distinct accumulation points. These locations represent
areas where currents, seabed topography, or fishing
activities have caused significant pile-ups of lost nets and
equipment.

The bulk of the recovery effort took place directly within
the water column and seabed, where 2,887 kg of ALDFG
were successfully retrieved.

Complementary efforts along the Romanian coast
resulted in the removal of 95 kg of gear that had washed
ashore. The BlackNETs initiative successfully removed a
combined total of 2,982 kg of hazardous fishing gear from
the Romanian marine ecosystem.
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Course Target

Audience

BlackNETs &

Certification
Body

Course Details & Focus

Focus: Debris
EINE]
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Link to Course

Recreational/
Volunteer

Recreational/Citizen
Science

Scientific Divers
(Europe)

Scientific Divers
(Greece/Academic)

Scientific Divers
(North America)

Scientific Divers
(National Example)

Commercial Divers

SDI/TDI (Sea
Shepherd)

PADI
(Conservation
International)

ESDP (via
National
Authorities)

AUTH
(PADI/EMFF
Project)

AAUS/Academic

BWGSD
(Belgium)

Commercial
Certifications
(HSE/ADCI)

The first internationally accredited
course. Focuses on safe planning,
use of lift bags, cutting tools (e.g.,
"backstabber" knife), and complex
rigging. Requires advanced
certification and high logged dive
count.

Course designed to train certified
recreational divers to remove nets
safely in shallower waters (up to 60
feet) using simple equipment. Aims
for "citizen empowerment."
European Scientific Diver (ESD) /
Advanced European Scientific Diver
(AESD). Standardized competency
levels for scientific teams. Focuses
on surveying, mapping, and
sampling.

"Science DIVER." An academic
course providing PADI certifications
(e.g., Underwater Survey Diver)
focused on underwater research
and scientific data handling.
American Academy of Underwater
Sciences (AAUS). Focuses on
scientific methodology, data
recording, and rigorous dive safety
management.

Belgian Scientific Diver (BSD) / ABSD.
National occupational standard,
prerequisite for ESD/AESD
equivalency. Focuses on general
scientific methods.

Core training focuses on underwater
construction, salvage, welding, and
demolition. Ghost net specific
protocols are typically added post-
certification.

Techniques?
YES (Primary
Focus)

YES (Specific
Focus)

NO
(Specialized
Post-Cert)

NO (Focus on
Surveying)

NO (General
Methodology)

NO (General
Scientific)

NO (Post-
Certification
Protocol)

SDI Ghost Net
Recovery

PADI Ghost Net

Removal

AWI
ESD/Research
Diver Course

AUTH Science
DIVER Course

AAUS Diving
Standards

Belgian
Scientific Diving

N/A (Industry
Standard)


https://nautidiver.com/products/ghostnet-recovery
https://nautidiver.com/products/ghostnet-recovery
https://www.padi.com/conservation/activities/ghost-net-removal-94140/
https://www.padi.com/conservation/activities/ghost-net-removal-94140/
https://www.awi.de/en/science/special-groups/scientific-diving/scientific-diver.html
https://www.awi.de/en/science/special-groups/scientific-diving/scientific-diver.html
https://www.awi.de/en/science/special-groups/scientific-diving/scientific-diver.html
https://studyingreece.edu.gr/science-diver/
https://studyingreece.edu.gr/science-diver/
https://www.aaus.org/diving_standards
https://www.aaus.org/diving_standards
https://www.google.com/search?q=https://www.belspo.be/belspo/research/coop_diving_en.htm
https://www.google.com/search?q=https://www.belspo.be/belspo/research/coop_diving_en.htm
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TURKIYE

ALDFG retrieval operations in Turkish coastal waters are
based on a stepwise operational framework designed to
maximize efficiency, ensure diver safety, and minimize
environmental disturbance. The approach is particularly
suited to nearshore environments characterized by
intensive small-scale fishing activity and complex benthic
structures prone to gear loss.

Coastal fishing activities are typically organized around
local fishing shelters and pull-out sites, with artisanal and
small-scale vessels operating repeatedly within the same
fishing grounds. This spatial concentration creates both
potential sources of ALDFG and identifiable priority zones
for intervention. Fishers operating from these shelters
develop detailed, experience-based knowledge of seabed
conditions, snagging areas, and locations with recurrent
gear loss.

The methodology therefore
knowledge as a core component of operational planning,
using it to guide site selection, prioritize intervention
areas, and optimize the allocation of survey and retrieval

integrates local fisher

efforts.

Stakeholder integration and local knowledge

Stakeholder integration constitutes a key component of
the ALDFG retrieval methodology applied in Turkish
coastal waters. Effective and efficient identification and
recovery of abandoned, lost, or discarded fishing gear
requires not only technical capacity but also the
systematic incorporation of experiential knowledge held
by local users of the marine environment.

Role of fishers in operational planning

Local fishers represent the primary stakeholder group
integrated into the methodology. Artisanal and small-
scale fishers typically operate from fixed fishing shelters
or pull-out locations and repeatedly exploit the same
fishing  grounds. Through long-term
engagement with these areas, fishers develop detailed,

nearshore

experience-based knowledge of seabed morphology,
snag-prone substrates, and locations where gear loss or
entanglement occurs frequently. The methodology
structured consultations with

therefore relies

experienced fishers during the planning phase.

on
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These consultations are used to identify potential ALDFG
hotspots, prioritize survey areas, and assess historical
patterns of gear loss. Information provided by fishers
allows for targeted deployment of survey and retrieval
resources, reducing unnecessary coverage of low-
probability areas and increasing overall operational
efficiency.

Institutional Stakeholder Coordination

In addition to fishers, the methodology integrates
coordination with relevant institutional stakeholders
responsible for maritime safety, fisheries management,
and environmental protection. These include national
and regional authorities such as the Turkish Coast Guard
and Provincial Directorates of Agriculture and Forestry.
Institutional engagement supports several key
objectives: ensuring navigational safety during field
operations, facilitating access to operational areas,
aligning retrieval activities with fisheries regulations, and
reinforcing reporting and documentation pathways for
recovered gear. This coordination also strengthens
legitimacy and promotes inter-agency awareness of
ALDFG as an environmental and operational issue.
Stakeholder engagement as a preventive tool

Beyond supporting retrieval operations, stakeholder
integration is considered a preventive measure within
the methodology. Engagement with fishers during
mapping and retrieval phases fosters awareness of gear
loss pathways and encourages voluntary reporting of
lost gear. The methodology therefore supports the
development of complementary measures such as gear
marking, incentive-based reporting schemes, and fisher
participation in recovery operations, which together can
reduce future ALDFG inputs.

Transferability of the stakeholder-based approach

The stakeholder-centered framework applied in Turkiye
is designed to be transferable to other coastal regions
characterized by small-scale fisheries and nearshore
operations. By formalizing the use of fisher knowledge
operational the

methodology bridges practical fishing experience with

within a structured workflow,
scientific and technical
replicable model for ALDFG management in comparable

coastal settings.

survey tools, providing a
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Identification of potential ALDFG hotspots

The identification of potential hotspots for ALDFG
constitutes the first operational step in
methodology. In Turkish coastal waters, where fishing
activity is spatially concentrated and benthic habitats are
heterogeneous, hotspot identification is essential for
prioritizing and optimizing the
allocation of survey and retrieval resources. Initial hotspot
identification relies on structured input from local fishers,
who possess long-term, experience-based knowledge of
fishing grounds and recurrent gear loss locations. Fishers
are consulted to identify areas where nets are frequently

retrieval

intervention areas

lost, abandoned, or entangled, as well as locations where
previous retrieval attempts, if there were any, were
unsuccessful.
Information obtained through these consultations
typically highlights high-risk zones associated with rocky
substrates, abrupt depth changes,
structures, and areas exposed to strong currents. These

areas often coincide with active fishing grounds, reflecting

artificial coastal

the strong relationship between fishing intensity and
ALDFG occurrence.

Prioritization of candidate sites

Based on stakeholder input, candidate sites are prioritized
for field verification. Priority is given to locations with
repeated reports of gear loss, sites used intensively by
multiple fishers, and areas where lost gear is likely to
persist and continue ghost fishing due to limited natural
displacement.
targeted operational strategy,
surveys in low-probability areas and increasing the
efficiency of assessment and retrieval phases especially if

This prioritization process enables a
reducing unnecessary

the time frame is limited.

Integration with Spatial Planning

Recording Identified candidate sites using georeferenced
information and integrated into the operational planning
framework is highly encouraged. These preliminary
hotspot maps serve as a basis for subsequent pre-
intervention assessments using remote sensing tools such
as echosounders and remotely operated vehicles (ROVs).
Pre-intervention assessment using remotely operated
vehicles
Pre-intervention
verification and risk-reduction step in the ALDFG retrieval
methodology applied in Turkish coastal waters.

assessment constitutes a critical
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The use of remotely operated vehicles (ROVs) prior to
any diver deployment is considered a best-practice
approach for confirming ALDFG presence, characterizing
conditions, evaluating operational
feasibility. Also it would be ideal if the operation dates
are beyond summer times where diving could be
restricted due to the water temperature.

Purpose of ROV-based assessment

ROV surveys are conducted to achieve four primary
objectives:

seabed and

= confirm the presence or absence of ALDFG at
pre-identified candidate sites,

» assess the spatial extent, configuration, and
condition of the gear,

» characterize benthic habitat features and
substrate type, and
» identify potential hazards that could

compromise diver safety or retrieval feasibility.

By addressing these objectives prior to diving, the
methodology reduces uncertainty, limits unnecessary
diving activity, and supports informed decision-making
regarding retrieval strategy selection.

Integration with acoustic pre-screening

Depending on the availability, ROV deployments are
preceded by basic acoustic surveys using vessel-
mounted echosounder systems. Acoustic observations
are used to identify reef-like structures, abrupt depth
changes, or seabed irregularities that may promote gear
entanglement or accumulation. These observations
guide precise ROV deployment locations and improve
recording coordinates is
strongly encouraged. Candidate sites exhibiting complex

survey efficiency. Again,

bottom morphology or strong indications of
entanglement risk are prioritized for detailed visual
inspection using ROVs.

ROV survey protocol

ROV surveys are conducted within depth

compatible with subsequent diver operations, typically

ranges

in shallow to moderate coastal waters (depending on the
depth which is clarified at diving stage). During
deployment, the ROV needs to be controlled real-time to
visually inspect the seabed along transects or targeted
inspection paths.
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ROV specifications and equipment

» Sufficient tether length (at least 100 meters) to cover nearshore survey areas from a support vessel

» Adjustable light sources mounted on ROV for better visualization underwater

» 6 or 8thruster configurations to ensure stability under mild to moderate current conditions

» Forward-facing video camera with adequate resolution (720p or more)

» Adjustable lighting system to compensate for low ambient light

» (Preferrable) Integration with surface-based GPS systems to allow georeferencing of confirmed ALDFG

locations

* Real-time video transfer
Real-time video footage would be used for visually distinguish ALDFG from natural or artificial benthic structures,
determine whether gear is loose, partially buried, or firmly anchored, evaluate whether retrieval can be safely
conducted by divers or whether alternative approaches are required. All confirmed ALDFG locations need to be
georeferenced to enable precise relocation during retrieval operations and to support future monitoring.
Decision support role of ROV assessment
Information obtained during ROV surveys directly informs operational decisions. Sites where ALDFG presence is not
confirmed are excluded from further intervention. Where gear is confirmed, ROV data are used to determine the
most appropriate retrieval approach, including whether manual diver-assisted recovery is feasible, whether surface-
assisted lifting will be required, or whether retrieval should be postponed due to safety or environmental concerns.
Methodological advantages and transferability
The integration of ROV-based pre-intervention assessment enhances both operational safety and ecological
protection. By reducing blind diver deployments and enabling precise targeting, the methodology improves
efficiency and minimizes disturbance to benthic habitats. This ROV-first approach is particularly well suited to Turkish
coastal environments characterized by limited visibility, complex substrates, and intensive nearshore fishing activity.
The methodology is transferable to other regions with similar conditions and can be adapted to different ROV
platforms and survey capacities.
Diver - assisted retrieval operations
Diver-assisted ALDFG retrieval activities in Turkiye are conducted in compliance with the national regulatory
framework governing both sportive diving and professional underwater work, depending on the operational scope
of the intervention.
Regulatory framework governing diver-assisted retrieval operations
Diver-assisted ALDFG retrieval activities in Turkiye are conducted in compliance with the national regulatory
framework governing both sportive (scientific) diving and professional underwater work, depending on the
operational scope of the intervention.
Sportive Diving Regulation (TSSF / CMAS Framework)
Diver-assisted retrieval operations conducted using SCUBA equipment and within recreational depth limits follow
the provisions of the “Turkiye Sualti Sporlari Federasyonu Donanimli Dalig Yonetmeligi”.
Key methodological implications include:

» Deployment of certified divers holding valid TSSF/CMAS or equivalent internationally recognized diving

qualifications;

» Mandatory buddy diving system; solo diving is not permitted;

» Compliance with established depth limits, safety stops, and non-decompression diving profiles;

» Use of approved diving equipment and mandatory safety accessories;

= Advance notification of diving activities to relevant authorities when required.
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Professional underwater work regulation
When retrieval operations involve:
= extended underwater working time,
= task-oriented intervention rather
observation,
= lifting, securing, or manipulating heavy gear,
= orsurface-assisted mechanical recovery systems,
= activities may fall under the scope of the
“Profesyonel Sualtiadamlari Yonetmeligi”
Under this framework, methodological requirements
include:

than

= Engagement of professionally certified
underwater workers holding valid competency
certificates,
= Preparation of a formal dive plan approved by the
relevant harbor authority,
= Designation of a dive supervisor (dalis amiri)
responsible for operational safety,
= Compliance with medical fitness requirements
and periodic health checks,
= Adherence to stricter documentation, reporting,
and inspection procedures.
Methodological decision logic
The applicable regulatory framework is determined prior
to field deployment based on:
e depth and duration of planned dives,
e complexity of the retrieval task,
e use of lifting equipment or surface machinery,
e classification of the activity as scientific/supportive
or professional intervention
This decision-making process ensures:
e legal compliance,
e diver safety,
e operational clarity
Diver-Assisted Retrieval Operations
Diving operations are employed when pre-intervention
assessments confirm that ALDFG is accessible, retrievable,
removed safely without
disproportionate risk to divers or benthic habitats. Diver-
assisted retrieval operations conducted using SCUBA
equipment and within recreational depth limits are
carried out in accordance with the “Donanimli Dalis
Yonetmeligi” governing sportive and scientific diving
activities in Turkiye. In cases where extended underwater
working time, intensive manual manipulation of gear, or
integration with surface-assisted lifting systems needed,
operations need to align with the provisions of the
“Profesyonel Sualtiadamlari Yonetmeligi”.

and can be causing

P |52

Conditions for Diver Deployment
Diver-assisted retrieval is conducted only after pre-
intervention verification, typically based on:
= stakeholder-based hotspot identification,
= acoustic screening,
»= ROV-based visual confirmation
Diving operations are applied primarily in:
= shallow to moderate depths (Depending on
regulations it may be deeper),
* nearshore environments,
areas with confirmed ALDFG accumulation
Diving activities are postponed or adapted under
conditions of:
= very poor visibility,
» strong currents,
= excessive entanglement risk,

= unstable seabed conditions.
‘ -

Figure 49 - Preparing for diving

Underwater assessment and retrieval
Upon descent, divers conduct a site-specific underwater
assessment to confirm:
= ALDFG type and spatial extent,
= state of entanglement with the seabed or
structure
Retrieval follows a progressive intervention logic:
= priority is given to manual detachment and
consolidation of gear,
= cutting is minimized and applied only where
necessary to ensure safe removal
Nets and lines are gathered carefully to:
» prevent fragmentation,
= avoid secondary pollution,
» limit sediment resuspension
Retrieval pathways based on ALDFG quantity and weight
Diver-assisted ALDFG retrieval operations follow two
distinct operational pathways, selected based on the
quantity, weight, and configuration of the recovered
gear.
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Diver-only retrieval (no surface assistance)
This approach is applied when the amount of ALDFG is
limited in size and weight and can be safely handled by
divers without mechanical support.
Applicable when:
» individual nets, net fragments, or short net
sections are present,
= gear can be safely carried or towed by divers,
= total weight does not pose a lifting or buoyancy
risk
Operational procedure:
= divers manually detach and consolidate the gear
underwater,
= recovered gear is transported to the surface by
divers or attached to simple flotation devices,
= gear is handed over directly to the surface team
for onboard handling
Advantages:
= rapid intervention,
= minimal equipment requirements,
= reduced surface operation complexity.
Preparation for surface-assisted recovery
Retrieved gear is:
= consolidated underwater,
= secured to lifting or hauling lines,
= prepared for controlled recovery at the surface
Attachment points are selected to:
= distribute load evenly,
= prevent tearing or uncontrolled movement.
Divers disengage from lifting systems prior to surface
hauling.
Environmental and safety considerations
Retrieval operations aim to:
= minimize disturbance to benthic habitats,
= avoid dragging gear along the seabed,
= release live organisms where feasible
Diving operations are coordinated with:
= relevant maritime safety authorities,
= fisheries and environmental management bodies
Surface operations and gear handling

Surface operations are a critical phase of ALDFG retrieval,

linking underwater recovery with safe handling,

temporary storage, and transport of recovered materials.
The following procedures define best-practice guidance
coastal

for surface-based shallow

environments.

operations in
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Figure 50 - ALDFG removal in Turkiye

Vessel positioning and preparation

Position the support vessel up-current or up-wind of
the retrieval site to maintain stability and control.
Maintain safe distance from divers and tensioned lines
during lifting operations
Prepare the working deck in advance by:

» clearing obstacles,

= installing protective mats or coverings,

» designating safe zones for crew movement

and gear placement.

Hauling and lifting procedures
Secure recovered ALDFG at the surface using multiple
attachment points to prevent sudden load shifts
For lightweight gear, conduct manual hauling using
controlled, incremental pulls.
For heavier gear use vessel-mounted winches, cranes,
or lifting rollers, avoid manual lifting of loads exceeding
safe handling limits.
Lift gear slowly and steadily to:

» allow water and sediments to drain,

* reduce sudden load changes,

* minimize stress on vessel structure and crew.
Crew safety measures
All crew involved in hauling operations should wear:

e resistant heavy-duty gloves,

e personal flotation devices (vest),
shoes where

e protective helmets and

appropriate.
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Crew members should avoid standing:
e inthe line of tensioned ropes,
e near potential snap-back zones
A designated surface coordinator should:
e oversee lifting operations,
e maintain visual contact with divers,
e communicate clearly with the vessel operator
Handling and temporary storage of recovered gear
Recovered ALDFG should be placed in designated deck areas to prevent entanglement hazards,
Sharp or rigid components (e.g. weights, metal elements) should be secured immediately
Gear should be arranged to:
= prevent rolling or shifting,
= avoid damage to vessel surfaces,
= facilitate later sorting and documentation.
Towing as an Alternative Recovery Method
When deck capacity or vessel configuration does not allow safe onboard recovery:
= ALDFG may be towed to shore or a designated reception point
= During towing:
o secure the gear at a minimum of two surface attachment points,
o mark both ends with high-visibility buoys or flags,
o maintain continuous visual monitoring until offloading
Environmental protection during surface operations
e Avoid dragging recovered gear along the seabed during lifting or towing,
e Prevent the release of loose fragments or debris back into the water column,
e (Collect and secure any detached net fragments or associated waste immediately.

Practical results of the Turkiye
During the implementation period, the KTU team has organized field studies to collect derelict fishing gear from
coastal area and near offshore. In addition to that, the Trabzon Provincial Directorate of Agriculture and Forestry
under the Ministry of Agriculture and Forestry of the Republic of Turkiye, and the Coast Guard also organized illegal
fishing gear from the sea during the fishing closed period. And the output of the survey, together with fishermen
were also gave some numbers about where the ALDFG is present. The fishermen's information was clue for the
divers and ROV. They dived and estimated the amount of the ALDFG. Some areas, such as Mezgit Island, are very
deep, and the information about the amount of the ALDFG is only an estimation according to the fishermen's
information. According to the collected and estimated information, the amount of collected ADFG is about 2148,25
kg, and the estimated amount is 2780. The total amount is 4928,25 kg. The Figure 51 shows that the hot spot areas
of the ALDFG in the Turkish coastal areas. it

Black Sea

256

Figure 51 - Hot spot areas of the ALDFG in the
coastal and open sea area of the Turkish Black | e é Legend
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BULGARIA
The BlackNETs recovery missions in Bulgarian waters of
the Black Sea applied a multi-method approach to the
identification and retrieval of abandoned, lost,
otherwise discarded fishing gear (ALDFG). In contrast to
diver-only interventions, ALDFG sites were
surveyed and verified through scientific surveys and an
intended expedition, which provided spatial validation
and contextual understanding of gear distribution prior
to, or alongside, recovery actions.
Survey activities combined:

e Scientific field surveys, aimed at documenting

ALDFG presence, seabed characteristics, and

or

initially

habitat interactions,

e An intended expedition framework, designed to
consolidate observational data, assess recovery
feasibility, and prioritize sites for intervention.

Professional diver operations, used primarily during the
retrieval phase where conditions allowed for safe and
selective removal. According to the operational dataset,
ALDFG sites were documented across 70 stations along
the Bulgarian Black Sea coastline, including areas near
Krapets, Shabla, Rusalka, Bolata, and adjacent coastal
zones. Site selection was informed by survey results,
historical fishing activity, and known risk factors such as
rocky substrates and irregular seabed morphology, which
contribute to higher rates of gear loss.

Where recovery was undertaken, divers were deployed
due to the shallow depth range of the sites and the need
for precision, particularly in areas with sensitive benthic
habitats. Across 20 documented
approximately 2,335.5 kg of ALDFG was successfully
retrieved. At several surveyed stations, gear presence was
confirmed but full recovery was either partial or not
feasible, explaining the absence of recorded weights for
all locations.

Effectiveness and limitations of the applied methods
The integration of scientific surveys with targeted recovery
operations proved effective in improving site prioritization

recovery stations,

and minimizing unnecessary seabed disturbance. Survey-
based identification allowed recovery efforts to focus on
areas with
operational efficiency.

confirmed ALDFG presence, increasing
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Diver-based retrieval was particularly effective for:

e Static net removal entangled in rocky or complex
substrates,

e Nearshore sites where mechanical or remote
technologies would pose higher ecological risks.

e However, several limitations were identified:

e Survey expedition
constrained by weather and sea conditions,
affecting spatial coverage,

e Diver operations remained time- and safety-

and activities  were

limited, restricting recovery volumes at certain
sites,
e Quantitative data gaps persist where ALDFG was
identified but not fully retrieved.
These findings highlight the importance of maintaining
survey-driven planning while exploring complementary
detection and recovery tools for deeper or less accessible
areas.
Stakeholder perspectives and engagement
Stakeholder involvement in the Bulgarian Black Sea
local fishers,
environmental organizations, and technical experts.

missions was centered primarily on

Local fishers played a key role by sharing experiential
knowledge on historical gear loss areas, fishing practices,
and seabed conditions. Their input was instrumental
during the survey and planning stages and contributed
to a broader understanding of ALDFG accumulation
patterns. Environmental NGOs and project partners
coordinated survey activities, data management, and
recovery logistics, ensuring consistency with BlackNETs
methodologies and environmental safeguards. Scientific
and technical experts, including survey teams and
professional divers, ensured that both assessment and
retrieval activities were conducted in line with safety
standards and ecological best practices.

Stakeholder perspectives consistently emphasized that
ALDFG recovery should be viewed not only as a
remediation action but as part of a broader preventive
framework, linked to improved monitoring, reporting of
gear loss, and awareness-raising within the fishing
sector.
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Figure 52 - Identification of fishing grounds based on
VMS data, covering the period 2019-2024 (Data source:
EAFA, FMC-Bulgaria)

Implications for future interventions:
The Bulgarian case study demonstrates that survey-led
identification combined with targeted recovery actions
can produce tangible results in coastal Black Sea
environments. The experience underlines the need for:
e C(Continued use of scientific surveys
expeditions to guide recovery planning,

and

e Improved consistency in quantifying recovered

ALDFG,
e Stronger integration of recovery findings into
long-term prevention and fisheries

management measures.
Overall, the BlackNETs recovery missions in Bulgarian
waters illustrate the value of evidence-based, locally
informed approaches to ALDFG mitigation in semi-
enclosed marine systems such as the Black Sea.

Proposed methodological framework for future
ALDFG risk mapping research in the Black Sea
This proposed methodology outlines a future research

framework aimed at exploring the feasibility of risk-
based spatial mapping of abandoned, lost, or otherwise
discarded fishing gear (ALDFG) in the Black Sea. The
research is support the
understanding of ALDFG drivers and spatial patterns,
rather than to deliver an immediately operational tool.
The framework is designed as a conceptual and
methodological research pathway, initially grounded in

intended to scientific

Bulgarian Black Sea waters and subject to data
availability and methodological validation, potentially
extendable to the wider Black Sea basin.

The proposed research treats ALDFG occurrence as the
outcome of interacting anthropogenic pressures and
environmental processes. Rather than assuming direct
causality, the investigate
correlations and patterns through a phased research
design:

framework aims to
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*= st phase: Compilation and harmonization of
heterogeneous datasets,
» 2nd phase: Experimental identification of fishing
activity patterns,
= 3rd phase: Integration of environmental and
seabed-related risk drivers,
» 4th phase: Spatial comparison with known
ALDFG observations,
= 5th phase: Exploratory application of machine-
learning techniques,
= 6th phase: Assessment of model sensitivity,
uncertainty, and transferability.
This phased structure allows methodological testing and
refinement at each step.
Data sources and exploratory pre-processing:
Future research would explore the use of Vessel
Monitoring System (VMS) data as a proxy for fishing
pressure and potential gear loss risk. Analysis would
focus on:
= Vessels equipped with VMS (e.g. 212 m LOA),
= Selected fleet segments and métiers relevant to
static and mobile gear,
= Experimental inference of fishing events using
behavioral indicators such as speed thresholds
(e.g. 1-4 knots).
The research would explicitly evaluate the limitations of
VMS temporal resolution, particularly for short fishing
operations and certain gear types.
ALDFG Observation Data: available ALDFG records from
surveys, expeditions, and recovery missions would be

used primarily for exploratory validation, recognizing
that such datasets are typically sparse, spatially biased,
and
approaches.

Experimental Identification of fishing grounds

As part of the research, fishing grounds would be
experimentally delineated by aggregating
fishing events into spatial density surfaces. This step
test the of fishing ground
identification across years, sensitivity to filtering

insufficient for fully supervised modelling

inferred

would robustness
thresholds and behavioral assumptions, differences
between coastal and shelf-scale fishing patterns.

The resulting fishing grounds would be treated as
hypotheses of spatial fishing pressure, rather than
definitive management layers.
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Figure 53 - Contrasting Fishing grounds, Rocky sediments and
known ALDFG occurrences (left figure A. represents the
Northern region - c. Emine to the most northern boundaries
closing the Fishing grounds and the right one - B. the southern
region from cape Emine to southern boundaries of the
identified fishing grounds)
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Investigation of environmental and seabed risk drivers
Seabed characteristics: future research would examine the
relationship between ALDFG occurrence and seabed type,
with particular attention to:

- Rocky substrates as potential gear entrapment
zones,

- Mixed and muddy sediments affecting gear
recovery and persistence.

- The strength and consistency of these
relationships would be statistically evaluated
rather than assumed.

Hydrophysical conditions: the research would explore how
Black Sea circulation patterns, including surface and
bottom currents, influence the transport and accumulation
of ALDFG. Emphasis would be placed on:

- The differential role of surface versus bottom

currents,
- Interactions between currents and seabed
topography,
- Potential formation of long-term accumulation
areas.
These analyses would be conducted as scenario-based
investigations, drawing on existing circulation models and
literature.
Additional hypothesized risk factors: where data permit,
future research may test the influence of:
- Artificial seabed obstacles (e.g. wrecks, submerged
structures),
- Seasonal gear conflicts and overlapping fishing
activities,

- Unregulated or small-scale fishing practices,

- Absence of gear marking or tracking systems.
Exploratory risk mapping and spatial analysis
Rather than producing a finalized risk product, the research
would focus on testing spatial integration approaches
within a GIS environment. This would include:

e Overlay analyses of fishing pressure and
environmental drivers,

e Identification of recurring spatial co-occurrence
patterns,

e Sensitivity analysis of weighting schemes and
spatial resolution.

e The objective would be to understand how
different assumptions influence perceived ALDFG
risk patterns.

Experimental use of machine learning techniques:

e The methodology proposes an exploratory

application of machine learning, particularly:
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e Unsupervised and semi-supervised anomaly
detection applied to fishing events derived from
VMS data,

This research component would aim to:

e Assess whether anomalous vessel behavior
correlates with known ALDFG locations,

e Evaluate model sensitivity to data imbalance and
sparse occurrence records,

e Determine the feasibility of scaling such
approaches beyond pilot areas,

e Outputs such as anomaly scores would be treated
as research indicators, not management
thresholds.

Evaluation of uncertainty and feasibility
A core component of the research would be a critical
assessment of methodological constraints, including:

o Data sparsity and reporting frequency,

e Computational demands of large-scale VMS
analysis,

e Transferability of models across sub-basins of the
Black Sea.

Rather than seeking immediate solutions, the research
would document trade-offs, uncertainties, and data gaps,
informing future development paths.

Expected research contributions

The proposed research is expected to contribute:

e A tested conceptual framework for ALDFG risk
mapping,

e Improved understanding of spatial drivers of gear
loss in the Black Sea,

e Guidance on the suitability of ML-based
approaches under data-limited conditions,
Recommendations for future monitoring and data

collection strategies.

A
Figure 54 - Spatial distribution of recorded/retrieved
abandoned, lost, or otherwise discarded fishing gear
(ALDFG) along the Bulgarian Black Sea coastal and shelf
waters.
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GEORGIA

The methodology used for ghost net survey and
recovery activities conducted along the Georgian coast
of the Black Sea. The approach combined
ecological knowledge, professional diving operations,
and systematic shoreline monitoring to ensure effective
and safe net retrieval. Initial interviews with Georgian
fishermen helped identify areas where nets are most
frequently lost, guiding the selection of suitable dive
sites within safe depth limits.

A reconnaissance mission was carried out to confirm the
presence and extent of submerged nets at these
locations. Recovery operations followed, using manually
prepared lift bags that allowed divers to raise sections

local

of nets from the seabed in a controlled manner. In
parallel with underwater work, nets washed ashore
along approximately 100 km of Georgia's coastline were
also collected manually or mechanically when buried. All
recovered nets were documented and transported for
appropriate disposal or recycling.

Site identification and selection

Local fishermen were interviewed to identify known
points of net loss. Based on this information, several
candidate dive sites were selected. Only sites with a
maximum depth of 20 meters were chosen, to ensure
safe and feasible recovery operations.

Reconnaissance dive

A reconnaissance sea voyage was conducted at the
selected dive sites, involving certified professional
divers. The purpose was to verify the presence of lost
nets, locate the largest net clusters, and document their
positions. The largest net location was determined and
photographed in detail for reference.

Figure 55 - Lifting ALDFG
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Manual recovery operations

Lift-Bag Preparation: Ten handmade lift bags were
constructed from heavy - duty cargo bags lined with
thick polyethylene. The liner was sealed by ironing to
improve durability. Each lift bag had a volume of one
cubic meter.

Deployment: the lift bags were attached to submerged
nets and inflated using oxygen cylinders. Cylinders were
filled onboard the vessel. One diver descended into the
water to attach the lift bag to the net, while a second
diver
deployment.

Recovery procedure: the lift bags remained underwater
for two days and nights, allowing a portion of the net to
slowly ascend from the seabed. Once part of the net
floated to a recoverable height, it was cut free by the
divers using a steel knife. The net section was then
retrieved at the surface.

Collection of nets washed ashore

Over the course of the project, a linear coastal transect
of approximately 100 km was covered. Nets that had
washed ashore were collected manually. In cases where
nets were buried under sand, a vehicle -mounted hoist
was used to extract them. All collected nets were logged
and transported for disposal or recycling.

The capacity of the fleet of the project partner countries
may help to understand the level of derelict fishing gear
in the Black Sea. The fishing capability of the three Black
Sea Countries (Romania, Bulgaria, Turkiye and Georgia).

remained on the vessel to manage bag

Figure 56 - ALDFG removal in Georgia
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