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Chapter 1.   The problem
Derelict fishing gears are lost, abandoned or discarded 
gears (or fragments thereof), often referred to in the liter-
ature as „ghost nets”. 

This term captures the nature of the phenomenon caused 
by ghost nets, since these derelict, invisible gears con-
tinue to fish uncontrolled for a long time, keeping their 
fishing efficiency for years, causing, above all, immeasur-
able loss in fish resources, as well as in populations of 
diving birds and marine mammals. 

On a global scale, entangling nets and traps are consid-
ered to be the most common type of derelict fishing gears 
that contribute to marine debris1. In this respect, the Bal-
tic Sea differs from other seas. Fixed gillnets as well as 
trawls are the main types of derelict gears. In comparison 
to these two types of gears, derelict traps and pots con-
stitute a marginal problem in the Baltic. 

In the Baltic Sea, estimates of the amount of lost gillnets 
were made in respect to the Swedish fleet operating in 
open waters, both in the coastal areas as well as in more 
distant fishing grounds. The percentage of lost nets 
increased proportionately to the distance separating the 

1  Macfadyen, G. et al. 2009: Abandoned, lost or otherwise dis-
carded fishing gear. UNEP Regional Seas Refootnoteorts and 
Studies, No. 185; FAO Fisheries and Aquaculture Technical Paper, 
No. 523, Rome UNEP/FAO.

fishing grounds from the coast. The loss of gears took 
place regularly only in fisheries targeting demersal fish 
such as turbot and cod. Until 1998, the amount of nets 
lost by the Swedish fleet was estimated at 2750–3000, 
which corresponds to approx. 156–165 km of total length2.

In 2005–2008, the annual amount of cod nets lost in the 
Baltic by the EU vessels ranged from 5 500 to 10 000 
pieces.

The estimated amount of nets deployed on shipwrecks 
located in the Polish marine areas ranges from 150 to 450 
tonnes3.

The catch efficiency estimated in experiments amounted 
to 20% of normal efficiency in the first three months and 
to 6% after 27 months and was characterised by unfa-
vourable size structure of captured fish. 

On the basis of present knowledge it is not possible to 
unequivocally state which type of the fishing gear has a 
higher fishing efficiency as a ghost net and therefore has 
a higher negative impact on Baltic resources. In general, 
the prevailing opinion is that gillnets pose a greater threat, 
however, taking into account the number of wrecks on the 

2  Tschernij V, Larsson, P.-O., 2003: Ghost fishing by lost cod gill 
nets in the Baltic Sea. Fisheries Research, 64 (2-3): 151-162.
3  WWF Poland 2011: Ecological effects of ghost net retrieval 
in the Baltic Sea. Pilot project. Final Report. 
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sea bottom and the available information on the amount 
of trawls snagged on them, it should be assumed that 
they are just as dangerous as fixed nets. 

In Polish marine areas, the actions undertaken so-far 
have resulted in the retrieval of 27 tonnes of ghost nets 
and the assumption that the total amount of derelict nets 
in these waters can reach 800 tonnes4. These results 
clearly indicate the need to continue the actions aimed at 
minimising the impact of ghost nets in the entire Baltic.

The problem of derelict fishing gears in the Baltic (DFG), 
or “ghost nets” is related to marine debris, notwithstand-
ing the scale: global, European or Baltic. This results from 
the classification adopted in relation to the litter in seas 
and oceans included in the UNEP-FAO report,5 an Ameri-
can study devoted to tackling the problem of marine 
debris in the 21st century,6 as well as the European Com-
mission document of October 20127. 

These three major sources of information on the ghost 
net phenomenon are characterised by a complex cover-
age of the problem, ranging from the causes of this phe-
nomenon, related to the widespread use of synthetic 
materials in the production of fishing gears, through 
description of different types of marine fisheries, which 
generate material debris, the most dangerous for the 
environment, together with the analysis of the impact of 
this debris on the living marine resources, which are 
exploited by fisheries, also including possible mitigation 
measures and methods of recycling of fragments of nets 
and other gear parts used by fishing fleets on a global 
scale. Due to the universal nature of these considerations 
and proposed practical solutions, it could be assumed 
that a similar approach to the problem of ghost nets in 
the Baltic is fully justified. The above mentioned publica-
tions constitute a huge and comprehensive theoretical 
(references to other publications) and legal source of 
information on the specific problem of ghost nets. 

Reports summing up a big pilot project “Collecting ghost 
nets in the Baltic Sea”, carried out by WWF, published in 
2011 and refer in detail to the problem of ghost nets in the 
Baltic.

4  WWF Poland 2013: Collecting ghost nets in the Baltic Sea. 
Final report from activities carried out in 2012.
5  G. Macfadyeni in. 2009: Abandoned, lost or otherwise dis-
carded fishing gear. UNEP Regional Seas Reports and Studies, 
No. 185; FAO Fisheries and Aquaculture Technical Paper, No. 523, 
Rome UNEP/FAO. 
6  National Research Council. 2008. Tackling Marine Debris in 
the 21st Century. National Academy Press, Washington, DC.
7  COMMISSION STAFF WORKING DOCUMENT SWD (2012) 365 
FINAL, Brussels, 31.10.2012. Overview of EU policies, legislation 
and initiatives related to marine litter. 

1.1.  The origin of the problem –  
factors causing the occurrence of 
ghost nets in the environment

The origin of the ghost net problem is the economic activ-
ity at sea in the form of fishing activities with different 
fishing nets, which are made of netting with meshes. 

However, it should be noted that any loss of fishing gear 
for fishermen results in measurable financial loss, in the 
case of trawl nets or set nets of substantial value. There-
fore, in the case of fixed nets fishermen undertake all 
efforts to find and retrieve these gears. To this end, differ-
ent devices, the so-called “searchers” are used, described 
further in this publication. 

An important factor in generating indirectly this phenom-
enon is military activity, which results in various wrecks 
being deposited at the sea bottom, among them civilian 
ships, navy ships, planes, munitions etc. as legacy of 
wars, especially intense in the Baltic Sea during the two 
last world wars. 

The above mentioned main causes of the ghost net phe-
nomenon consist of several interrelated social, techno-
logical and technical factors, including:

a) Dynamic development of fisheries after the Second 
World War;

b) Improvement of the existing fishing gears and 
techniques:

 • Active gears: trawls and pair trawls;
 • Passive gears: set anchored gillnets;

c) Development of manufacturing technologies of the 
fibres used in the fishing gears;

d) Development of methods of determining the position 
of vessels at sea.

1.2.  Dynamic development  
of fisheries after the Second  
World War

Dynamic development of Polish and world fisheries after 
the Second World War was forced by social factors, that 
is the need to provide high quality protein of marine origin 
to the populations of the European countries ruined by 
the war. The dynamics of the growth of Polish fisheries 
after the end of the Second World War are presented in 
Table 1.1.

The dynamics of the growth of Polish Baltic catches pre-
sented above was caused by an equally dynamic growth 
of the fishing effort (the number of fishing vessels and 
the number of used fishing gears) which in turn resulted 
in the inevitable increase of the number and weight of 
derelict fishing gears abandoned at sea. 
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Table 1.1. Polish catches in the years 1946–1990  
[in thousand tonnes] (Świniarski, Cetinić, 1995)

Year
Catches

Total Baltic deep sea

1946 23.0 – –

1950 65.8 58.1 7.7

1960 168.0 82.5 85.5

1970 451.3 146.6 304.7

1976 776.3 200.3 576.8

1980 790.0 221.7 569.0

1985 654.4 178.7 475.7

1990 539.7 110.7 429.0

Fig. 1.2. Methods of placing 
anchored gillnets in the fish-
ing grounds (Świniarski, 
Cetinić, 1995)

Fig. 1.1. Elements of a fishing gear  
with a trawl and pelagic trawl

1 – trawl lines, 2 – beams, 3 – sinkers, 4 – headrope,  
5 – top line, 6 – bottom line, 7 – flappers, 8 – belly,  

9 – cod-end, 10 – floaters, 11 – sinkers  
(Świniarski, Cetinić, 1995)

a)

c)

b)

d)

1

1

3

3 7 11

10 5 8 9

62 4

11 7 6

8 95104
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1.3.  Improvement of the existing 
fishing gears and techniques

Increase of the volume of catches was connected directly 
to the development of fishing techniques used by the 
fishing fleets and the number of fishing gears. The most 
important types of fishing gears used in the Baltic Sea 
are active gears presented in Figure 1.1 (trawls and pair 
trawls) and anchored passive gears, mainly set gillnets 
presented in Figure 1.2.

Development of manufacturing technologies of 
the fibres used in the fishing gears – replacing 
natural fibres by synthetic fibres

Fishing gears used in the past (until the middle of the last 
century) were made uniquely from natural fibres, called 
after plants that were used for their production. Cotton, 
linen, hemp, sisal, coco fibres dominated. Their common 
characteristics is vulnerability to bacterial decomposi-
tion in water (rotting, decay etc.). Their fragments may 
still be snagged on underwater objects but due to the 
time and degradation their catching efficiency is very low. 

Fig. 1.3. Categories and trade names of synthetic fibres 
(Szulc, 2014)

Since 1950s modern fishing gears have been made of 
material obtained through chemical synthesis. Their 
names derive from the chemical composition of poly-
mers. The main chemical groups of these materials, 
called synthetic materials, used at present in fishing 
gears constructions are:
1. Polyamide fibres under various trade names, such as 

Stylon, Nylon, Capron, Perlon, Dederon etc.
2. Polyester fibres such as Terylen, Dacron, Teteron, 

Torlen.
3. Polypropylene fibres such as Pylen, Ulstron, Proplon.
4. Polyethylene fibres such as Kuralon, winylon, 

Poly ethylene.

The common properties of these materials, especially 
important for their exploitation in fisheries is their resist-
ance to all processes of biological decomposition (bacte-
rial processes) and perseverance of catching efficiency in 
water for a very long time.

These properties of synthetic materials and fishing gears 
made of them correspond directly to the number of dere-
lict fishing gears. The age of some stylon gears collected 
during retrieval actions is estimated at several decades. 

Figure 1.3 presents categories of synthetic materials 
used in fisheries. 

Polyvinyls

Products of polycondensation Products of polymerization

SYNTHETIC POLYMERS 

Polyolefins 

Polyethylene

Argon  
(France)

Diamond (USA)

Fortiflex (USA)

Poly-net 
(Germany)

Polital 
(Germany)

Rofil (UK)

Sunline  
(Japan)

Polietylen 
(Poland)

Polypropylene

Merkalon (Italy)

Gerlon (Italy)

Danflex 
(Denmark)

Multiflex 
(Denmark)

Novolen 
(Germany)

Nufil (UK)

Viking (UK)

Duracore (USA)

Durel (USA)

Polypropylen 
(Poland)

Polyvinyl- 
chloride

Vinyon (USA)

Dynel (USA)

Teviron  
(Japan)

Envilon  
(Japan)

Fibravyl  
(France)

Retractyl 
(France) 

PeCeV  
(Poland)

Elana  
(Poland)

Trevira 
(Germany)

Terylen (UK)

Teryal  
(France)

Daecron (USA)

Terlenka  
(Holland)

Teteron  
(Japan)

Type 6.6

Nylon (USA)

Amyd  
(Russia)

Bri-Nylon (UK)

Kenlon (UK)

Nylon  
(Germany)

Promilan 
(Japan)

Type 6

Dederon 
(Germany)

Perlon 
(Germany)

Kapron (Russia)

Steelon (USA)

Eukalon  
(UK, Holland)

Ortalion (Italy)

Lilion (Italy)

Amilon (Japan)

Stilon  
(Poland)

Polyvinyl 
alcohol

Kuvalon  
(Japan)

Mevlon  
(Japan)

Cremona 
(Japan)

Titanol  
(Russia)

PeWwA  
(Poland)

Polyesters Polyamides Polyamides
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1.4.  Development of methods  
of determining the position  
of vessels at sea
The accuracy of determining the position at sea has a big 
impact on the safety of a fishing vessel and fishing gears 
during fishing operations.

This factor is also important in the causing the phenom-
enon of ghost nets, in connection with the already men-
tioned effects of military activities, which result in numer-
ous wrecks at the sea bottom. 

Dynamic development of trawl fishery techniques during 
post war decades, as well as the lack of possibilities to 
identify the exact geographical positions of wrecks at 
that time, was in fact the cause of the widespread phe-
nomenon of collisions resulting in partial or total loss of 
fishing gears, which had snagged on wrecks and became 
ghost nets. 

Apart from collisions of trawl gears with wrecks during 
fishing operations, there are also collisions with other 
vessels trawling in the same fishing grounds, as well as 
accidental destruction of fixed nets by trawls due to inad-
equate marking (lack of lights and radar reflectors on 
buoys), especially at night.

The nettings of fishing gears, the ghost nets, retain their 
fishing capacity for a long time and cause uncontrolled 
catches and immeasurable losses in fish resources. 

The accuracy of determining the position at sea by differ-
ent navigation methods used on board fishing vessels is 
presented in Table 1.2. 

Table 1.2. Accuracy of determining the position at sea using 
different methods (own elaboration)

Method Accuracy of the position (meters)

Astronomic 1–1,5 Mm

Terrestrial 200–300 m

Radio direction finder 300–400 

Radar 50–150 

GPS 15–50 

DGPS 5

Until 1970s, many Polish fishing vessels were not 
equipped with devices to determine accurate position 
and in consequence often lost trawls on the same, earlier 
identified wrecks. The available underwater photographic 
documentation confirms that most of the wrecks are cov-
ered with many layers of nets with different mesh sizes. 

Taking into account social and economic factors, it can 
be assumed that the main causes of the occurrence of 
ghost net phenomenon are: 

• Unwanted and unintended loss of fishing gears, 
caused, in the case of trawls, by collisions of towed 
fishing gears with wrecks or other military objects 
(e.g. munition trolleys, containers with munitions 
etc.) or other types of “hooks” (e.g. boulders, rocks 
etc.). In the case of anchored or drifting gears, loss of 
equipment is most often due to hydrometeorological 
conditions (violent change of weather, strong under-
water currents), collisions with active gears (trawl-
ing), theft or vandalism;

• Deliberate abandonment of fishing gears in connec-
tion with illegal fishing;

• Throwing damaged gears and parts of broken fishing 
gears repaired at sea overboard;

• Lack of legislation and financial incentives for bring-
ing own or abandoned damaged fishing retrieved 
from the sea to the port.

Based on the Regulation of the Minister of Environment 
of 27 September 20018 on the catalogue of litter, derelict 
fishing gear, abandoned and unmarked should be placed 
in group 2, that is “litter from agriculture, fruit farming, 
hydroponic farming, fisheries, forestry, hunting and food 
processing” under item 02 01 04 “Plastic litter (excluding 
packaging)”.

It should also be noted that ghost nets, during their long 
deposition in the sea, may cumulate petroleum and min-
eral substances, which come from ship wrecks. These 
hazardous substances may also be absorbed by fishing 
nets during their retrieval in the port and due to less 
restrictive storage conditions than fishing gears in use. It 
should be noted that these substances occur mainly on 
trawls made of synthetic fibres. This phenomenon may 
also occur on passive gears with multifilament netting. 
Other static gears, e.g. gillnets often have a monofila-
ment netting and due to the lack of space between fibres 
do not absorb these substances. This information is very 
important in deciding on the disposal / recycling of fish-
ing nets. 

8  Journal of Laws of 8 October, 2001. 
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Negative impact of ghost nets on the marine environment 
is exerted mainly by long term, useless and uncontrolled 
catches of economically important species, also valuable 
in terms of the ecosystem, such as cod, salmonids 
(salmon and trout) and flatfish (flounder, plaice and tur-
bot). Other fish species, including protected species are 
also captured, although to a lesser extent. 

On smaller depths (e.g. in the fishing grounds of the 
Pomeranian Bay, the Słupsk Bank and in coastal waters) 
ghost nets constitute a lethal danger for many species of 
diving seabirds. There are also documented cases of the 
death of marine mammals. 

Research carried out in Poland since the beginning of the 
present century by various scientific institutions (Mari-
time Institute in Gdańsk, Sea Fisheries Institute – National 
research Institute in Gdynia and Maritime Academy in 
Szczecin) related to the ghost net phenomenon, and in 
particular two big projects carried out by WWF Poland in 
2011-2013, devoted to the removal of derelict fishing 
gears indicated that in the Baltic Sea, negative impact on 
natural resources is exerted by ghost nets, both the frag-
ments of trawls, snagged in several layers on ship wrecks, 
as well as abandoned entangling nets, mainly gillnets 

Chapter 2.  Information on the negative impact  
    of ghost nets on the environment

which are dragged with the current at the bottom or in the 
water column.

As already mentioned, the estimations given by Swedish 
scientists as well as the results of the two above-men-
tioned projects carried out by WWF Poland referring to 
the fishing capacity of derelict fishing gears and their 
impact on living resources do not allow for an objective 
assessment of the role of particular types of gears which 
have become the ghost nets.

However, considerable negative impact of ghost nets on 
living resources (mainly fish) is undisputable, so is the 
need to continue the actions aimed at minimising the 
number of ghost nets in the entire Baltic.

The photos below, made during long term research, fully 
reflect the negative impact of ghost nets on living 
resources and the Baltic ecosystem. 

Photos 2.1 and 2.2 were taken in the Pomeranian Bay and 
show parts of a damaged trawl snagged on a wreck, with 
dead cod inside the netting. Photo 2.3 shows dead fish, 
which had tried to escape from a destroyed netting, 
entangled in several layers on a wreck, lying at a depth of 
18 meters in the Pomeranian Bay. 
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Photo 2.2. Dead cod in a damaged trawl 
(source: Archives of the Maritime Academy 
in Szczecin)

Photo 2.1. Ghost net (source: Archives  
of the Maritime Academy in Szczecin)
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Photo 2.3. Dead fish in nets 
snagged on a wreck   

(source: Archives  
of the Maritime Academy  

in Szczecin)

Photo 2.4. Live bullrout 
trapped in the netting   

(source: Archives  
of the Maritime Academy  

in Szczecin)

Photo 2.5. Dead cod in  
a fragment of monofilament 

netting (source: Archives  
of the Maritime Academy  

in Szczecin)
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It should be noted that the above photos were taken dur-
ing the summer, at small depth. The appearance of the 
fish indicates that they had died a few days before the 
photos were taken. 

Taking into account the biological characteristics of cod, 
it could be presumed that in the autumn and winter the 
number of fish captured by ghost nets may be much 
greater. 

Photo 2.4 shows captured bullrout, still alive. This spe-
cies is under protection in Poland. Photo 2.5 shows a 
dead cod in a fragment of netting made of monofilament 

Photo 2.6. Fragment  
of a monofilament cod  
gillnet netting collected  
from the sea   
(source: Archives  
of the Maritime Academy  
in Szczecin)

(fibre), probably a cod gillnet net, and photo 2.6 shows a 
fragment of the netting collected in the sea. 

Photo 2.7 shows a monofilament flounder gillnet retrieved 
from the sea during the project carried out by WWF Poland. 
It contains both live and dead fish (in various stages of 
decay). Photo 2.8 shows similar ghost nets collected 
from the sea. 

Many fish, in particular cod use wrecks as refuges and 
resting places. This phenomenon is often used by fisher-
men who place entangling, anchored gears on big wrecks, 
as well as anglers during recreational trips. These prac-
tices create an additional threat for usually very large fish 
hiding in wrecks. 

Photo 2.7. Monofilament 
ghost net, flounder gillnet 
with live and dead fish   
(photo by WWF,  
W. Wójtowicz)
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Photo 2.8. Monofilament ghost nets collected 
from the sea (photo by WWF, W. Wójtowicz)

As already mentioned, ghost nets create a lethal threat 
for diving seabirds, which are subject to protection in 
Poland. Photo 2.9 shows a fragment of a monofilament 
netting, thrown ashore by storm currents and waves, with 
a dead bird – long-tailed duck, entangled when diving in 
the netting.

It should be mentioned that ghost nets constitute a big 
danger for divers, who penetrate numerous wrecks in the 
framework of “wreck tourism”, very popular in recent 
years. In 2003, two Dutch divers were killed entangled in 
ghost nets on the wreck of the Goya ship. In the begin-
ning of July 2015, two Polish divers were also killed in a 
tragic accident on the Franken wreck, near Hel Peninsu-
la.9 Photo 2.10 presents the search action, carried out by 
the Navy.

9  http://www.gospodarkamorska.pl/MW,Sluzby-Morskie/nie-
znaleziono-cial-nurkow-ktorzy-zagineli-przy-wraku-franken.html.
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Photo 2.9. Dead long-tailed duck in a monofilament ghost net (source: WWF archives / O. Skumiał)
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Photo 2.10. Search action on a wreck  (source: GospodarkaMorska.pl)

Chapter 3.   Possible measures to reduce  
    the negative impact of ghost nets  
    on the environment

Long term accumulation of a material, which is not natu-
ral for the marine environment, in the form of fishing nets, 
destroyed, abandoned or left without control for any other 
reason, made of synthetic fibre, has created a considera-
ble threat both for the functioning of marine ecosystems, 
as well as in general for the quality of sea water and bot-
tom. The problem had become so serious, that in the last 
century the need to assess the scale of this phenomenon 
was recognised and first attempts to implement meas-
ures to mitigate its effects were undertaken. An impor-

tant driver to undertake these measures was the growing 
trend to explore underwater objects, which made 
researchers and practitioners aware of what are ghost 
nets and what threats they pose. At present, the problem 
of ghost nets is seen in a wider context, not only as an 
element of marine debris, but also as a threat for biologi-
cal resources, which constitute a food source. Below, the 
most important measures aimed at mitigating negative 
impact of ghost nets on marine environment are 
presented. 
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3.1.  Legal and political measures
The effectiveness of the measures undertaken to miti-
gate the negative impact of fishing gears on marine envi-
ronment depends on the implementation of appropriate 
legal and economic mechanisms. To this end, appropri-
ate political decisions and legal provisions are necessary 
to effectively mitigate, prevent and minimize the impact 
of a total loss of control over the fishing gears and their 
accumulation in the marine environment as a factor pol-
luting it and causing significant adverse effects for the 
elements of the ecosystem, including commercially 
exploited organisms, as well as to enforce international 
and the EU legal provisions, and national regulations. 
Taking into account only the fisheries sector, the basic 
regulations are enclosed in the provisions of the Common 
Fisheries Policy10, in relation to the conduct of fishing 
operations, as well as financing undertakings aimed at 
mitigating the impact of ghost nets on marine environ-
ment11. Although financial incentives laid down by the 
mentioned Regulation (EU) No 508/2014 of the European 
Parliament and of the Council of 15 May 2014 on the 
European Maritime and Fisheries Fund are still in the 
implementation phase, however, Council Regulation (EC) 
No 1224/2009 of 20 November 2009 establishing a Com-
munity control system for ensuring compliance with the 
rules of the Common Fisheries Policy came in operation 
five years ago and its implementation can already be 
assessed. One can assume with high probability inade-
quate enforcement of provisions of Article 48 of this Reg-
ulation setting the obligation to report the loss of fishing 
gears by masters of the vessels to the competent authori-
ties of the flag state. Such report should include, among 
others, the type of the gear, time and place where the gear 
was lost, as well as the measures undertaken to retrieve 
the gear. General lack of such reports could indicate a 
100% effectiveness of actions undertaken to retrieve the 
gears, which in practice is not possible. The possible obli-
gation to charge the ship owners with costs related to the 
retrieval of the identifiable fishing gears by relevant mem-
ber state authorities seems far too lenient. In addition to 
the measures taken to verify the causes and elimination 
of effects of the lack of appropriate reporting by fisher-
men, a relevant authority responsible for receiving the 
above mentioned reports 24 h/day from vessels flying the 
Polish flag should be identified in the implementing provi-
sions to the Law of 19 December 2014 on marine fisher-

10  Regulations: 1/ 1380/2013 of the European Parliament and 
of the Council (EU) of 11 December 2013 on the Common Fisheries 
Policy, amending Council Regulations (EC) No 1954/2003, and 
(EC) No 1224/2009 and repealing Council Regulations (EC) No 
2371/2002 and (EC) No 639/2004 and Council Decision 2004/585/
WE. Official Journal No L354 of 28.12.2013 (Article 11 of the pre-
amble); 2/ Council Regulation (EC) No 1224/2009 of 20 November 
2009 establishing a Community control system for ensuring com-
pliance with the rules of the Common Fisheries Policy... Official 
Journal EU Nr L 343 of 22.12.2009 (Article 48).
11  Regulation (EU) No 508/2014 of the European Parliament 
and of the Council of 15 May 2014 on the European Maritime and 
Fisheries Fund and repealing Council Regulations (EC) No 
2328/2003, (EC) No 861/2006, (EC) No 1198/2006 and (EC) No 
791/2007 and Regulation (EU) No 1255/2011 of the EP and of the 
Council No 1255/2011. Official Journal No L 149 of 20.05.2014 
(Article 40). 

ies, which are now under preparation. The introduction of 
the system of identification of fishing gears with RFID 
marking is also important. 

A separate issue to settle is the reduction of marine litter 
by recreational fishermen. During wreck cleaning con-
ducted in the framework of pilot projects, a considerable 
number of destroyed pilkers, used for cod fishing, were 
found. 

3.2. Planning future actions
In 2013-2014 actions at sea aimed at retrieving ghost 
nets, carried out during pilot projects were not under-
taken. However, a number of initiatives have been under-
taken, aimed at formal inclusion of a widely understood 
problem of ghost nets into the Helsinki Commission 
(HELCOM) Regional Action Plan on marine litter12 as well 
as inclusion of this problem in the draft Operational Pro-
gramme “Fisheries and the Sea” (Operational Programme 
FISH 2014-2020), which is under preparation on the basis 
of the already mentioned Regulation 508/2014. It is of 
major importance to create a system of incentives for 
fishermen to participate both in the ghost net retrieval 
actions at sea, as well as to take part in the “fishing for 
litter” programmes, which include bringing ashore not 
only derelict fishing gears, but also any kind of litter 
extracted during fishing operations. The mentioned Reg-
ulation (EU) No 508/2014 of the European Parliament and 
of the Council of 15 May 2014 on the European Maritime 
and Fisheries Fund provides for granting financial sup-
port for operations aimed at collecting of waste by fisher-
men from the sea such as the removal of lost fishing gear.

In addition, in the framework of the MARELITT project, 
a consortium of five organisations, namely Simrishamn 
Municipality (Sweden), WWF Poland, WWF Germany, 
Keep the Estonian Sea Tidy, Keep Sweden Tidy has been 
established. A concept of a pan-Baltic project to reduce 
the impact of marine litter in the form of derelict fishing 
gear on the environment was drafted, including the pro-
ject budget. Appropriate efforts to obtain financial 
resources for the project from the INTERREG 2014-2020 
programme have been undertaken. These activities are at 
an advanced stage of implementation.

12  A high level political decision is awaited, covering the period 
until 2025. 
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3.3. Activities at sea  
  and in the ports

Preventive measures

The basic objective of preventive measures is to reduce 
the risk of losing static fishing gear as a result of gear 
conflicts with fishermen using towed gears. These meas-
ures need to be included in the revised national legisla-
tion13, taking into account the specific character of differ-
ent fishing techniques in accordance with good practice. 
It is also necessary to improve communication between 
fishermen, mainly through integration of their working 
environment by strengthening the role of producer organ-
isations and local associations. Rational management of 
catch quota is also of major importance to avoid 
unplanned and undesired motivation to utilise them dur-
ing inconvenient period of the year, with increased fre-
quency and strength of storms. Fishing with static fish-
ing gear in such conditions brings a risk of breaking the 
lines and the netting and in consequence losing control 
over their location, which during a long storm can lead to 
definite loss of gear, notwithstanding all efforts foreseen 
by the law to recuperate the gear, even at maximum effort 
on the part of the crew of the fishing vessel. An important 
preventive measure consists of investing in new naviga-
tion technologies and improving the professional know-
how on modern navigation and catch technologies, which 
should lead to reducing the risk in relation to trawls, the 
most vulnerable to the loss by snagging on various 
objects (“hooks”). The available information on the posi-

13  Future regulation of the Minister of Agriculture and Rural 
Development on setting the minimum conservation sizes and 
periods and specific conditions for conducting fisheries (in the 
scope not covered by EU law), which should, among others fill the 
gap in providing for marking the fishing gear and indentifying the 
relevant authority responsible for collecting the reports on the 
loss of fishing gear.

tion of these “hooks” are scattered and remain in the 
competence of masters of fishing vessels. The nature of 
these “hooks” is diverse, they include ship wrecks, but 
also boulders, stones, jumps, fragments of underwater 
constructions, elements of vessel equipment, sunken 
trees, even munition containing hazardous substances. 
There is a need to establish a single database on “hooks”. 
Such action has already been undertaken by WWF Poland 
and should be continued with a much wider participation 
of all stakeholders, including relevant authorities respon-
sible for maritime affairs, as well as business entities and 
scientific bodies. It should be underlined that vessel own-
ers fully understand the need to equip the vessels with 
modern electronic devices. However, the existing finan-
cial restrictions should be taken into account, as well as 
the need to facilitate the financial support for these activ-
ities from the Operational Programme 2014-2020 by pri-
oritising and making these activities fully eligible for 
co-financing.

Minimising the effects

The success of actions aimed at minimising the effects 
of ghost nets in the context of an economic sector such 
as fisheries depends on appropriate registration of gear 
loss, effective control, equipping the vessels with devices 
to retrieve lost nest and complying with the obligation to 
retrieve lost gear by fishermen. 

Minimising the effects of ghost nets requires maximum 
efficiency of actions aimed at retrieving lost gear, both in 
terms of shortening the time of uncontrolled fishing oper-
ations, as well as locating lost nets at the sae bottom. 
Standard hydroacoustic equipment of fishing vessels 
permits to reach desired effects in a very limited time. In 
the case of towed gear through the use of transmitters 
placed on trawl elements (e.g. catch sensors that give 
information on the filling of the codend) a fishing vessel 
may receive and record the signals emitted from the sea 

Fig. 3.1. Location of a  
lost fishing gear using  
hydroacoustic method

Hydrophone

Up to 700 fms

2 NMi

Command unit

Subsea 
transponder

Distance measured



20 REMOVAL OF DERELICT FISHING GEAR, LOST OR DISCARDED BY FISHERMEN IN THE BALTIC SEA

bottom, at depths at which trawling is conducted in the 
Baltic. Therefore, it is important to implement systems of 
hydroacoustic location of lost passive static fishing 
gears. These systems are available on the market. They 
operate using an emitter of a hydroacoustic signal, indi-
vidually encoded for each vessel owner, triggered by a 
signal emitted by a vessel locating fishing vessels in use 
or derelict gear. The principle of the operation is pre-
sented on Figure 3.1. 

The system provides individual signals, thus ensuring 
safe use of the device without creating a risk of unfair 
competition in fishing operations, and the parameters of 
the given example are much higher than the needs of the 
Baltic fishing grounds, which gives the opportunity to 
develop a cheaper version of this device. The next part of 
the report contains information on the use of another new 
technology, such as RFID system to identify fishing gears 
for control purposes and also to prevent their theft and 
abandonment. This system is also worth to be consid-
ered as a measure minimising the negative effects of der-
elict fishing gears. 

Well planned and co-ordinated actions aimed at retrieving 
ghost nets, organised outside the framework required by 
the law, should not be underestimated. These actions 
cover both the retrieval of ghost nets from underwater 
objects (“hooks”), most often from ship wrecks with the 
help of divers, as well as trawling the sea bottom with 
special devices used for retrieving the gears, mounted 
according to the recommendations of the operators who 
had earlier gained experience in this matter. These 
actions, carried out in the framework of the Project, are 
described in the next part of the Report. 

Recycling 

Successful implementation of the above mentioned 
measures aimed at minimising the negative impact of 
ghost nets on the marine environment depends on facili-
tating to the greatest possible extent the reception of all 
litter retrieved from the sea, namely fishing nets, lines, 
metal debris, their sorting and recycling. 

General obligations with regard to the management of 
ship-generated waste arise from the following legal 
acts14:
• The International Convention on the Prevention of 

Pollution from Ships, the MARPOL Convention, Annex 
V with recommendations Resolution MEPC.219(63), 

14  On the basis of a presentation of the Ministry of Infrastructure 
and Development, Warsaw, 14 May 2015. 

• Convention on the Protection of the Marine Environ-
ment of the Baltic Sea Area, the Helsinki Convention, 
Article 8 and Annex IV, 

• Convention on the Prevention of Marine Pollution by 
Dumping of Wastes and Other Matter, the Convention 
on Marine Dumping,

• Directive 2000/59/EC of the European Parliament 
and of the Council of 27 November 2000 on port 
reception facilities for ship-generated waste and 
cargo residues (concerns all vessels, including fish-
ing vessels and recreational yachts).

The signatories of these acts are obliged to: 
• Provide adequate port reception facilities for ship-

generated waste, listed in Annex V of MARPOL in 
ports and marinas (further: PRF, that is any fixed, 
mobile or floating installations, used for the recep-
tion and management of ship-generated waste and 
cargo residues),

• Draft and update all port ship-generated waste man-
agement plans and transfer information on the recep-
tion of waste to the vessel owners and masters 
(among others, on the location of PRF, type of col-
lected waste, list of other waste reception facilities, 
offered services and contact details; reception proce-
dure; waste sorting requirements; payment system; 
procedure to inform on insufficient capacity of PRF),

• Inform the port administration on waste onboard 
a vessel 24 hours in advance,

• Take all waste and cargo residues to port reception 
facilities during the stay in the port, marina or yard, 

• Inform the next port, if the ship left the port without 
transferring the waste to PRF.

Complying with the above obligations requires a system 
of financing waste reception in ports, including ghost 
nets, harmonisation of legislation, including the revision 
of Directive 2000/59 to comply with the revised Annex V 
of MARPOL as well as monitoring of the enforcement of 
the requirements of this Annex.
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4.1. Introduction

The possibility to quickly identify the owner or the user of 
fishing gears is essential for fisheries inspectors in con-
ducting inspections to verify the compliance of fishing 
operations with the regulations. These controls are aimed 
first of all at checking whether the owner of the gear com-
plies with the law. Each gear, whose owner cannot be 
identified is considered as illegal and immediately 
removed from water, and the costs of its removal, storage 
and recycling shall be borne by the State Treasury or its 
owner, if identified.

Marking of all fishing gears used in fishing operations or 
any other is also important when identifying the fishing 
gears lost due to force majeure, i.e. abandonment of 
gears during a storm (which prevented their retrieval) or 
physical damage caused by other sea users or as a result 
of intentional human activity (e.g. theft of equipment).

At present, properly used fishing gears are marked 
according to the requirements of relevant legal provi-
sions, both the EU legislation (Regulation 1380/2013 of 
the European Parliament and of the Council (EU) of 11 
December 2013 on the Common Fisheries Policy, amend-
ing Council Regulations (EC) No 1954/2003, and (EC) No 
1224/2009 and repealing Council Regulations (EC) No 
2371/2002 and (EC) No 639/2004 and Council Decision 
2004/585/EC, as well as Commission Implementing Reg-
ulation (EU) No 404/2011 of 8 April 2011), as well as 
national law (Regulation of the Minister of Agriculture 
and Rural Development of 4 March 2008 on setting the 
minimum conservation sizes and closed periods and spe-
cific conditions for conducting fisheries (Journal of Laws 
of 2008, No 43, item 260 with later amendments) repealed 
by the Law on Fisheries of 19 December 2014 (Journal of 
Laws of 2015 item 222); in internal waters, Ordinances of 
Regional Fisheries Inspectorates on specific conditions 
for conducting fisheries are still in force, and identifica-
tion marks with the name of the vessel are attached to 
poles. In the case of loss or destruction of an identifica-
tion mark, the owner cannot be identified. The use of 
another and additional marking system of fishing gears 
create greater possibilities to quickly identify the owner.

The RFID technology (Radio Frequency Identification) is 
commonly used in marking different materials. Materials 
with RFID tags can be identified depending on the needs 
with handheld readers with small dimensions. Miniaturi-
sation of identification devices, their resistance to exter-
nal conditions, longevity and simplicity of use make this 
technology applicable in fisheries for identifying the fish-
ing gear.

The aim of this scientific project carried out in the frame-
work of the project: “Removal of derelict fishing gear, lost or 
discarded by fishermen in the Baltic Sea” was to initially 
assess the suitability of RFID technology as an additional 
marking system of fishing gears, to permit their quick 
identification, that is to determine the owner as well as 
other information such as the type of the fishing gear by 
designated, relevant national authorities, such as 
Regional Fisheries Inspectorates, Police and Border 
Guards. For that purpose, an analysis of the suitability of 
RFID technology to mark the fishing gear (gillnets) used 
in lagoons and in the Baltic was carried out to test this 
technique and adapt it for the purpose of inspections car-
ried out by fisheries inspectors and identification of der-
elict fishing gears.

4.2. Research methodology

The scope of research included:
• selection of suitable tags with adequate radio fre-

quency UHF (Ultra High Frequency in the range of 
300 to 3000 MHz), characterised by the best range 
and at the same time of shape and size suitable for 
placing them on elements of fishing nets,

• development and testing of a dedicated mobile appli-
cation, containing all relevant information on fishing 
vessels and their owners listed in the database of the 
Regional Fisheries Inspectorates, 

• verification of the system in field conditions.
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Selection of UHF RFID tags

Requirements for the tags used in laboratory tests and 
tests at sea referred to two parameters: 
• range of proper functioning, that is the maximum dis-

tance from which the radio signal emitted by the tag 
can be read,

• tag parameters, permitting to place them inside the 
smallest polystyrene floats used in fisheries (Fig. 4.1).

Tag selection procedure included the following steps:
• selection of tags corresponding to the parameters of 

the float,
• verification of the range of selected tags in an ane-

choic chamber by progressive increase of the dis-
tance from the RFID reader from the tag, until the 
maximum distance of a proper reading of a radio 
signal. 

Fig. 4.1. Polystyrene floats used in tests   
(source: Institute of Logistics  
and Warehousing in Poznań)

Fig. 4.2. Anechoic chamber in the Institute 
of Logistics and Warehousing  
(source: Institute of Logistics  
and Warehousing in Poznań)

The tags that had fulfilled the above requirements were 
selected to the next stage, that is laboratory tests and 
later tests at sea, aimed at determining the effect of tem-
porary immersion of fishing gear elements with tags (in 
water of different degree of salinity) on the read range 
emitted by radio signal. 

Larger tags with a larger antenna (ensuring a larger range 
of emitted signal) were selected for additional tests at 
sea. These tags were placed in larger floats made of foam 
or PVC, used to float the top line (float line) of entangling 
nets and polystyrene, to float marker buoys (the so-called 
“poles”).

Laboratory tests

Five tags selected for laboratory tests were placed in 
poly styrene floats and float netting and immersed in 
water from the Szczecin Lagoon and the Pomeranian Bay. 

The tests of the tag range were carried out in a anechoic 
chamber, type SAC (Semi Anechoic Chamber) in the Insti-
tute of Logistics and Warehousing in Poznań, produced 
by MVG/EMC Microwave Vision (Rainford EMC Systems), 
permitting to carry out tests on wave propagation in the 
frequency range from 10 kHz to 40 GHz, excluding the 
impact of other signals and interference within the given 
frequency band (Fig. 4.2).
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Tests were carried out with a handheld reader AB-700 pro-
duced by ATID, working under the operating system Win-
dows CE v5.2.29281 (Fig. 4.3), for which a dedicated 
application “Identification of fishing gears” was prepared.

Fig. 4.3. Handheld reader AB-700  
produced by ATID (source:  
Producer’s materials  –  
www.atid.com)

RFID tags selected as a result of preliminary test of the 
read range were placed in holes made in polystyrene 
floats and protected with polyurethane adhesive to mini-
mise the risk of their contact with water (Fig. 4.4). Then 
the floats were fixed with a twine of the same diameter as 
the netting in the float line. Thus, the conditions of the 
use of floats, similar to real ones, were secured and the 
differences in soaking of the fixing material eliminated. 

A) with a hole, ready  
for placing a tag

B) with a tag,  
prepared for a test

Fig. 4.4. Floats used in laboratory tests  
(source: Institute of Logistics and Warehousing in Poznań)

Floats with tags were immersed in water (1, 2, 5 and 12 
hours) from the Szczecin Lagoon (salinity 1.62 PSU) and 
the Pomeranian Bay (salinity 6.87 PSU) to determine the 
impact of immersion in water of different density on the 
emission of radio waves. The tags were tested to define 
the maximum distance from which a tag can read (dis-
tance measured in centimetres).
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Fig. 4.5. Sites where nets with tags were set in the Szczecin Lagoon and Pomeranian Bay   
(elaborated by A. Tarała, Aquatic Ecology department, Maritime Institute in Gdańsk)

Pomeranian Bay

Szczecin Lagoon 

sites where nets with RFID tags were set

MAP LEGEND
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Tests at sea

The purpose of this phase of research was a preliminary 
determination of the possibility to read the tags placed 
inside the fishing nets in real conditions at sea during 
fishing operations. Tests at sea were carried out on 25 
and 26 June 2015 in two areas of different hydrological 
conditions, the Szczecin Lagoon and the Pomeranian Bay  
(Fig. 4.5). 

The procedure of the test at sea included setting the fish-
ing nets with RFID tags for approximately 24 hours. 

The nets were set from the vessel of the Regional Fisher-
ies Inspectorate in Szczecin Kontroler-17 (Fig. 4.6) at 
sites with the following geographical co-ordinates:
• Szczecin Lagoon – 53°49,185’ N, 14°29,288’ W,
• Pomeranian Bay – 53°55,791’ N, 14°15,712’ W.

Fig. 4.6. Inspection vessel of the Regional Fisheries 
Inspectorate in Szczecin, which was used to set  

the gillnets with tested RFID tags   
(source: Maritime Institute in Gdańsk)

The listed areas, including the mouth of the Oder River 
constitute the main part of the river estuary. Beside the 
periods of increased outflows from rivers and inflows of 
deep sea water, the salinity remains at a level of 6-7 PSU 
in the southern part of the Pomeranian Bay and approx. 1 
PSU in the Szczecin Lagoon (Majewski, 1972). An impor-
tant factor in increasing the salinity in the Oder estuary, 
sometimes over 13 PSU in the southern part of the 
Pomeranian Bay are inflows from the Arkona and Born-

holm Basin (Wiktorowie, 1962; Majewski, 1974). The 
Świna Strait together with the Piastowski Canal consti-
tute the main connection between the Pomeranian Bay 
and the Szczecin Lagoon and play at the same time the 
key role in shaping the environmental conditions in the 
estuary of the Oder river. Examples of this are periodic 
increases in water salinity in the Lagoon, in particular 
observed in the autumn, when inflows of Baltic water are 
more frequent (Majewski, 1972, Majewski 1980, Robakie-
wicz 1993).
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The tags selected (as a result of laboratory tests) for 
tests at sea were placed on gillnets using:
• Longitudinal foam floats (tags were kept dry, as in 

laboratory tests) (Fig. 4.7),
• Braided twine, after removal of the core (to carry out 

an additional test to verify the functioning of the tag 
immersed in water) (Fig. 4.8).

Read range tests (using a handheld reader AB-700) were 
carried out before setting the nets and during hauling 
after 24 hours. 

Immediately prior to setting the nets and hauling, water 
parameters were tested using CTD probe (SD204 SAIV 
A/S), including temperature and salinity. 

Measurements of water parameters (Table 4.1) in areas 
where gillnets were set with tested tags indicated that the 
salinity in deeper layers (where nets were placed) was 
similar to the one quoted in literature, both in the case of 
the Szczecin Lagoon (approx. 1,5 PSU), and the Pomera-
nian Bay (a little over 7 PSU).

The water temperature was similar in both areas and 
amounted to 15-16˚C.

Fig. 4.7. Tag placed inside a foam float   
(source: Institute of Logistics and Warehousing in Poznań)

Fig. 4.8. Braided twine fixed to a netting with a tag placed inside   
(source: Institute of Logistics and Warehousing in Poznań)
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Table 4.1. Water parameters read from STD probe during the setting (25.06.) and hauling (26.06.) of nets during tests at sea 

No. Area Salinity (PSU) Temp. [˚C] Depth [m] Date Time

1 Szczecin Lagoon 1.52 15.352 0.62 2015-06-25 09:28

2 Szczecin Lagoon 1.53 15.376 0.95 2015-06-25 09:28

3 Pomeranian Bay 5.33 15.88 0.98 2015-06-25 11:05

4 Pomeranian Bay 7.09 15.854 2.55 2015-06-25 11:05

5 Szczecin Lagoon 1.43 16.255 0.97 2015-06-26 09:01

6 Szczecin Lagoon 1.67 15.605 4.1 2015-06-26 09:01

7 Pomeranian Bay 5.91 16.436 0.99 2015-06-26 10:58

8 Pomeranian Bay 7.12 16.114 4.58 2015-06-26 10:58

On 10 September 2015 additional tests at sea were car-
ried out in the Puck Bay, on the waterfront of the Jastar-
nia port (54°41,667’ N, 18°40,432’ E).

The water temperature was 19˚C, the salinity was typical 
for surface waters in this part of the Baltic (Nowacki, 
1993) – 6,67 PSU.

The tags selected for these tests were placed in foam 
(grey) floats and polystyrene (white) floats, which are 
usually placed on the float lines of trammel nets and in 
polystyrene (orange) floats of marker buoys.

A set of 13 floats with RFID tags was places on one line 
(Fig. 4.9), which was placed in water for a period of one 
hour. 

Rys. 4.9A-B. The tested set of floats  
with RFID tags with a larger antenna   

(Source: Maritime Institute in Gdańsk)

B

A
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Then measurements of the maximum read range of the 
radio signal, emitted by each tag placed in floats were 
taken along a tape measure  (Fig. 4.10).

Fig. 4.11. A display from the handheld reader AB-700 with 
the application “Identification of Fishing Gears”  

(source: Institute of Logistics  
and Warehousing in Poznań)

Rys. 4.10A-B. Measurement of read range of radio signal 
emitted by a tag placed in a foam float (Source: Maritime 
Institute in Gdańsk)

Application ”Identification of Fishing Gears”

All used tags were indentified and inventoried in the spe-
cially created application. The identification consisted of 
reading the EPC (Electronic Product Code), which is an ID 
registered in the RFID tag memory, compatible with inter-
national standards of the GS1 organisation. The applica-
tion “Identification of Fishing gears” prepared explicitly 
for the tests (Fig. 4.11) permits:
• Single and continuous reading of EPC numbers,
• Assignment of EPC to an extended description done 

by the user (i.e. name of the vessel owner, side num-
ber of the vessel and type of the fishing gear),

• cleaning/storage of reading memory.

B

A
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The tags used in the tests at sea were named as follows:
• Dry lagoon,
• Wet lagoon,
• Dry bay,
• Wet bay.

The names indicate the place where the bet was set and 
how the tag is protected. The term “wet” means that the 
tag was placed in a braided twine, made of material which 
absorbs water after immersion. The term “dry” means 
that the tag was placed inside a foam floater and is pro-
tected from water (using a scotch tape).

The tests included:
• preparation of tags according to the above descrip-

tion  (Fig. 4.7 and 4.8),
• inventory (using the application “Identification of 

Fishing Gears”) and placing the tags in gillnets pre-
pared for tests,

• setting the nets in selected areas, preceded by a con-
trol reading of the radio signal,

• hauling the nets after 24 hours and reading to verify 
the radio signal.

4.3. Research results
Results of preliminary tests (selection of tags), both labo-
ratory tests and verification tests (tests at sea carried out 
in field conditions) are presented below.

Selection of UHF RFID tags

As a result of selection process of UHF RFID tags (to 
match the dimensions of polystyrene floats and to maxi-
mise the read range), the following tags were selected for 
laboratory tests (Fig. 4.12):
• Omni-ID FIT 200 (A),
• Omni-ID FIT 400 (B),
• The Tag Factory M-Bishop (C),
• Tagat 81X (D),
• Tagat 75X (E).
The following tags were used in additional tests at sea:

• ALN-9740 (Fig. 4.13A), placed in white polystyrene 
floats and grey foam floats,

• Laxcen-L120 (Fig. 4.13B) and Monza VIPER R6 (the 
product is not yet on sale), placed in orange floats of 
marker buoys.

A. Omni-ID FIT 200 B. Omni-ID FIT 400

D. Tagat 81X

E. Tagat 75X

C. The Tag Factory M-Bishop

Fig 4.12. UHF RFID tags selected for laboratory tests   
(source: Institute of Logistics and Warehousing in Poznań)
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ALN-9740 Inlay Specifi cation

ALN-9740-SR

(Dry Slit Roll)

ALN-9740-R

(Dry Unslit Roll)

A B

Rys. 4.13. The tags UHF RFID ALN-9740 (A) and Laxcen-
L120 (B) placed on tapes were selected for additional tests 
at sea (measurements in mm)   
(Source: Information materials of ALIEN (A) and Laxcen (B))

No. Tag name
Average read range [cm]

After 1h After 2h After 5h After 12h

1 Omni-ID FIT 200 22 21 22 22

2 Omni-ID FIT 400 64 63 65 64

3 The Tag Factory M-Bishop 23 25 24 25

4 Tagat 81X 40 42 42 42

5 Tagat 75X 28 29 29 28

No. Tag name
Average read range [cm]

After 1h After 2h After 5h After 12h

1 Omni-ID FIT 200 22 21 21 22

2 Omni-ID FIT 400 63 64 64 64

3 The Tag Factory M-Bishop 23 24 25 24

4 Tagat 81X 42 41 42 41

5 Tagat 75X 28 28 28 29

Laboratory tests

The results of the measurement of the range of radio 
waves, presented in Table 4.2 and 4.3, emitted by tags 
tested in the laboratory permitted to select the Omni-ID 
FIT 400 tag for the tests at sea. This tag was character-
ised by the highest (63-65 cm) read range. The tests have 
shown the lack of impact of the immersion length of 
a float with any of the above mentioned tags, regardless 
whether the tests were carried out in the water from the 
Szczecin Lagoon or the Pomeranian Bay. 

Table 4.2. Average read 
ranges of tags after 
immersion in water from 
the Szczecin Lagoon 

Table 4.3. Average read 
ranges of tags after 
immersion in water from 
the Pomeranian Bay
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Tests at sea

The readings of tags during hauling in tests at sea in the 
Szczecin Lagoon and the Pomeranian Bay was carried 
out correctly. All tags were read and identified. Correct 
EPC numbers were shown and the application “Identifica-
tion of Fishing Gears” allowed to present all related infor-
mation saved when the fishing nets were in operation.

However, the read range of the signal emitted by the tag 
placed in the fishing net hauled above water level water 
distance (up to approximately 30 cm) proved to be too 
small in the context of the need to read the tag in field 
conditions (reading should be possible from the vessel). 
In particular, the read range of the tag placed in a wet 
braided twine was considerably reduced, even approxi-
mately 50%.

There were no problems with the too small read range of 
the signal during the tests carried out in September with 
tags with much larger antennas. In the case of ALN-9740 
tags, correct readings of signals were possible from a dis-
tance ranging from 5.7 m to 9.6 m, and in the case of 
Monza VIPER R6 tags this distance ranged from 8 m to 
8.4 m, whereas for Laxcen-L120 tags the distance 
amounted to 8.5 and 12.6 m.

The average values of the readings of each of the above 
mentioned tags amounted to, respectively 8 m, 8.2 m and 
10.5 m (Table 4.4).

Table 4.4. Average read ranges of tags with larger antenna 

No. Tag Average value of read 
range [m]

1 Laxcen-L120 10,5

2 Monza VIPER R6 8,2

3 ALN-9740 8,0

4.4. Conclusions
As a results of research carried out to test the suitability 
of the RFID technique for marking fishing gears, Omni-ID 
FIT 400 tag was selected. The dimensions of this tag per-
mit to place it inside the smallest floats used in station-
ary nets in Polish waters. The reading of tags during the 
tests at sea was carried out correctly (when hauling the 
fishing nets), even though small read range (up to 30 cm) 
constituted a problem. 

Tests conducted in the laboratory and at sea permitted 
to:

• verify the range of proper reading of selected tags, 
used both outside and inside polystyrene floats,

• positively verify the assumption on the usefulness of 
the RFID technology for marking the fishing gears, in 
the light of the lack of impact of prolonged immer-
sion of netting elements with tags in water of differ-
ent salinity delivered to the laboratory, 

• verify, during the tests at sea, the results of labora-
tory tests carried out with Omni-ID FIT 400 tag (with 
the largest range of proper reading, over 60 cm). Dur-
ing the tests at sea, such tags were placed both 
in water-absorbing and water-resistant materials. 
In any case, there were no problems with correct 
reading, however, the reading of a tag placed in a wet 
braided twine was possible only from a small dis-
tance (approx. 10 cm), and therefore reading of the 
radio signal required hauling a large part of the net 
from water before reading the radio signal became 
possible (a typical situation during the removal of the 
derelict fishing gears from the sea),

• identify specific suitability of the tags with larger 
antenna for marking the fishing gears, which allows 
identification of these gears by fisheries inspectors 
without hauling them onboard of the control vessels. 
The range of the radio signal emitted by such tags is 
approx. 8-10 m.

4.5. Recommendations
1. The UHF RFID technique is suitable to identify the 

fishing gears during inspections carried out by fisher-
ies inspectors as well as quickly identify derelict fish-
ing gears, which lack marking, however, the set must 
be selected properly (tag and reader) to facilitate the 
tag reading and maintain the optimum range.

2. On the basis of tests carried out with the use of the 
UHF RFID Omni-ID FIT 400 tag, it can be concluded 
that the external environment does not have an 
impact on its proper use, and therefore this type of 
tags may be suitable for marking the fishing gears in 
the Polish marine areas.
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3. For wider application of the UHF RFID technique for 
marking the fishing gears, it is recommended to carry 
out laboratory and field tests aimed at electing tags 
for all commonly used gear types due to the differ-
ences in construction.

4. Every larger float used in fisheries can be equipped 
with different, bigger type of the UHF RFID tag, thus 
increasing the read range of radio signal. In view of 
the fact that foam floats may have much larger 
dimensions than the tested polystyrene floats, it is 
possible to considerably increase the read range by 
using tags with larger antenna.

5. The impact of other materials used for floats placed 
in fishing nets on read range of radio signals should 
be tested.

6. Tests at sea of the functioning of the RFID tags in 
extreme conditions (such as, for example, tempera-
ture below zero which results in icing of hauled fish-
ing gears) should be carried out.

7. The research results presented in this report may 
only constitute a small contribution to further 
research on the method for identifying fishing gears, 
including also international co-operation and ade-
quate funding.
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As the first step in the project implementation, an expert 
group was established in March 2015, composed of 15 
representatives of the Polish fisheries sector, including 
masters of vessels with experience in removal of ghost 
nets and leaders of fishermen’s organisations, scientists, 
marine fisheries inspectors and co-ordinators, engaged 
by WWF Poland. At its first meeting on 11 March 2015, 
the group adopted the following initial conditions for 
searching and removing ghost nets:
1. The average speed of towing when searching for der-

elict gears at the sea bottom ranges from 0.9 to 1 
knot (for vessels with a large lateral surface, charac-
terised by a significant leeway caused by the wind, it 
would be possible to reach such speed without the 
engine). 

2. When specifying the search area, one should take 
into account the width of the search set and the dis-
tance between each towing transect. 

3. Search should not be conducted in areas with homog-
enous surface such as sandy bottom, but in areas, 
where there is probability to snag the nets on rocky 
bottoms, hills, hard surface. 

Chapter 5.   Actions carried out in the  
    framework of the project

4. In order to increase the effectiveness of actions at 
sea, the aim should be to link 8-hour actions in order 
to reduce to a minimum the time needed to reach and 
come back from the designated search area. 

5. Natura 2000 sites should be excluded from search 
actions. In these areas, actions should be limited to 
the removal of previously localised derelict gears 
(precise point positioning) and actions carried out at 
ship wrecks by divers, after an environmental impact 
assessment. Trawling should be avoided in Natura 
2000 sites. For this reason, actions in the Pomera-
nian Bay were limited to establishing the positioning 
of derelict gears and wrecks.

Taking into account the above conditions, as well as the 
planned work effort for vessels at sea in the amount 
14,000 hours, a calculation of the surface area for the 
retrieval actions was carried out:
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The searched area may amount to 350 square miles, 
including 4 basic rectangles with an area of 75 square 
miles each, as well as selected locations in the so-called 
“hot spots” of the total area of 50 square miles.

The location of basic rectangles was chosen on the basis 
of the seabed characteristics, which is related to the risk 
of loss of nets during fishing operations, as well as, tak-
ing into account the distribution of the fishing effort of 
set nets which impacts this risk (the greater the intensity 
of fishing, the higher the risk of gear loss). Figure 5.1 pre-
sents the predetermined positioning of basic rectangles.

Fig. 5.1. The map of the Southern Baltic with the proposed 
positioning of basic rectangles  
(March 2015)

5.1.  Retrieval of ghost nets from  
  the sea bottom using the device 
  towed by a fishing vessel
In accordance with the project assumptions, this was the 
basic method of work aimed at reducing the pollution of 
the sea bottom, caused by the ghost nets. It was adopted 
on the basis of the experience gathered during pilot pro-
jects carried out in 2011 and 2012, which had confirmed 
its effectiveness [2012 Report, 2013 Report]. In addition, 
it was crucial that retrieval actions were carried out on an 
unprecedented scale, with unexpectedly large number, 
more than 100, fishing vessels, engaged in the project. In 
order to permit smooth operation of all vessels, it was 
necessary to engage three local co-ordinators, supervis-
ing groups of vessels, split according to their ports of ori-
gin: the co-ordinator of the East Coast based in 
Władysławowo, the co-ordinator of the Central Coast, 
based in the port of Ustka and the co-ordinator of the 
Western Coast, based in the port of Kołobrzeg. Prepara-
tion of searching devices for such a large fleet consti-
tuted a great challenge. The devices were produced on 
the basis of a design used in pilot projects and with avail-
able materials, but their quality was not entirely satisfac-
tory, as confirmed in practice, especially in rocky bottoms, 
most often selected for positioning the basic rectangles. 
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The construction of the towing device with two searching 
hooks is shown on Fig. 5.2. Photo 5.1 shows the device 
during hauling on board.

Photo 5.1. The device for retrieving ghost nets during  
hauling onboard (Photo WWF/M.Szulc)

Fig. 5.2. Construction of the device  
for retrieving nets with two searching hooks

Table 5.1. Vessels by groups, characteristics of sample vessels is presented in Table 5.2

GROUP A – vessels below 12 m B – vessels 12.0 – 14.99 m C – vessels 15.0 m and above

% 23,96 19,79 56,25

Sample vessels JAR-24, JAS-67, UST-61 KOŁ-288,DAR-62,UST-38 DAR-116,WŁA-254, KOŁ-120

Precise information on the scope and the results of the 
actions carried out with the device towed by a vessel can 
be found in chapter 6 of this report. Synthetic information 
on the fleet of vessels engaged in the retrieval of derelict 
fishing gears in the Baltic in 2015 is presented in table 5.1 
and 5.2. 

Rubber weight 12’

Weight 280 mm

Steel rope 12 mm

Chain 13 mm

Channel bar 80×80

Searching 
hooks

Danleno t-bar 12’
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On the basis of the information obtained during the pro-
ject implementation, the following partial conclusions 
can be drawn:

• The factor significantly influencing the effectiveness 
of ghost net retrieval is the design of the device used 
for towing and the searching hooks, here-in-after 
called the creeper; its inaccurate execution or use of 
low quality materials cause the hooks to deflect in 
contact with rocky bottom and no longer fulfil their 
function,

• The use of the total weight of the retrieved material 
as a measure to compare the results of individual 
fishing vessels does not fully reflect the effects of 
their work. There are incidental cases of retrieving 
large metal elements, used originally in trawls or 
parts of trawls, which result in a single large “effect”. 
Retrieved nets, lines and chains, as well as other 
metal elements should be counted separately, 

• The surface of the bottom cleaned by a single towed 
device is proportionate to the width of the device and 
therefore very limited. A design of a device towed by 
two vessel (equivalent of a bottom pair trawl) and 
appropriate operational methods of such device 
should be considered.

5.2.  Retrieval of ghost nets from  
  ship wrecks by divers  
Retrieval actions carried out by divers were also planned 
using earlier experience. In the first place, during the 
cruises of the “Nawigator XXI” vessel carried out between 
15-19 June and 20-24 June 2015 the first selection of 
ship wrecks was done, potentially suitable to conduct 
such actions. This group consisted of 17 geographical 
positions of presumed wrecks in the vicinity of Kołobrzeg. 
Search methodology based on the verification of wreck 

Table 5.2. Basic parameters of sample fishing vessels engaged in ghost net retrieval actions

Sample vessels  
(Register fishing number)

Total length, m Tonnage , GT Engine power, kW

JAR-24 11,00 14,9 80

JAS-67 10,25 10,3 40,5

UST-61 11,97 16,42 121

DAR-62 13,44 21,65 121

KOŁ-288 12,01 31,48 110

UST-38 14,76 17,98 135

DAR-116 18,24 39,0 121

WŁA-254 24,98 133 291

KOŁ-120 29,75 189 420

positioning using a multibeam echosounder, followed by 
underwater sighting using an underwater vehicle in 
places of interest, in order to make films for further analy-
sis, assessment of the wreck with regard to the presence 
of ghost nets and its possible selection for retrieval 
actions conducted by divers. The results of this verifica-
tion was transferred to the project management team to 
take the final decision on the place and time of actions 
with divers. An underwater vehicle is presented on Photo 
5.2.

Photo 5.2. Underwater vehicle Seaeye Falcon used for 
wreck assessment  (Photo: Maritime Academy in Szczecin)

Three wrecks were selected for more detailed penetration 
using the underwater vehicle. The first one, “Sycylia Hol-
land”, is an approx. 80 meter long wreck of a transport 
ship sunken during the Second World War, lying at the 
depth of up to 20 meters. The second wreck is probably a 
German ferry, MFP type, sunken in 1945, lying at the depth 
of 11 meters, commonly referred to as the “Kanonierka”. 
The third wreck, lying at the depth of 12 meters was 
located close to Świnoujście. Sample images of “Sycylia 
Holland” and “Kanonierka” wrecks registered by the 
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underwater vehicle are presented on Photo 
5.3 and 5.4.

Another wreck research operation in order to 
carry out potential ghost net retrieval action 
was carried out with the use of the “Nawiga-
tor XXI” vessel on 21-24 July 2015 in the 
Pomeranian Bay. A scanning sonar was used 
to cover a larger research area. 

The picture registered by sonar is presented 
on Photo 5.5. 

On the basis of the material obtained during 
the cruises of “Nawigator XXI”, further actions 
were undertaken with the team of divers, 
operating from the “Spinio” vessel on three 
selected wrecks. A summary information on 
the scope and effects of actions carried out 
by divers is presented in Chapter 6 of this 
report.

Photo 5.3. Ghost nets on the Sycylia Holland 
ship wreck (Photo: Maritime Academy in 
Szczecin)

Photo 5.4. Ghost nets on the Kanonierka ship 
wreck  (Photo: Maritime Academy in Szczecin)

Photo 5.5. The picture made by a scanning sonar showing a wreck  
in the Pomeranian Bay  (Photo: Maritime Academy in Szczecin)

Underwater robot position

Wreck
Wreck location zone

Position of the ship  
“Nawigator XXI”
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5.3. Public relations activities  
Conferences and exhibitions devoted to the ghost net 
problem and its impact on the marine environment, as 
well as activities aimed at minimising these effects con-
stituted an important element of the project. A confer-
ence opening the project was held in April 2015 in Gdynia. 
It presented the project assumptions and planned activi-
ties. On 14 July 2015, an international conference was 
organised in co-operation with the MEP Jaroslaw Wałęsa 
at the European Parliament. It was a great opportunity to 
present the current project to the European forum as 
compared to the results of the pilot projects carried out in 
2011-2012 and underline the importance of joint initia-
tives undertaken by non-governmental organisations, sci-
entists, fisheries administration and fishermen, focused 
on the problem of ghost nets. The assumptions of the 
project and its results were also presented in May and 
October 2015 at the meetings of Working Group of the 
Helsinki Commission (HELCOM Pressure) and the Group 
co-ordinating the implementation of Marine Strategy 
Framework Directive (Marine Strategy Coordination 
Group) of the European Commission. In addition, in July 
2015, the project was presented at the meeting of the Bal-
tic Sea Advisory Council. As a result of these communica-
tion activities, project managers were invited to chair 
pan-Baltic activities aimed and minimising the pressure 
of derelict fishing gears on the environment in the frame-
work of the implementation of the HELCOM Regional 
Action Plan on Marine Litter.

Another communication activity addressed to a signifi-
cant number of people was the exhibition, opened on 
7 August 2015 in the Aquarium in Gdynia, which is part of 
the National Marine Research Institute. The exhibition 
presented in a very accessible way the impact of ghost 
nets on marine environment. During 10 months, the exhi-
bition will effectively raise the public awareness on this 
issue, especially among young people. Communication 
activities were supported by press and internet articles, 
and the final emphasis was be put on the conference, 
which took place on 12th October 2015 in Szczecin, 
where the conclusions of the project were presented.

Another activity aimed at promoting the project was the 
film, which was broadcasted by the Polish TV. A 15-min-
ute material on ghost nets and their impact on the envi-
ronment by presenting actions at sea carried out by fish-
ing vessels and a group of professional divers, who 
removed ghost nets from ship wrecks. The film also pre-
sents the recycling of ghost nets. The film is available 
online at: http://www.wwf.pl/co_robimy/morza_oceany_
glowna/ghost_fishing/usuwanie_zalegajcych_sieci_z_
batyku_2015/. The film was broadcasted on the 20th 
September 2015 on TVP Szczecin and reached an audi-
ence of approximately 100,000 people.
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6.1.  Characteristics of source data
Reports prepared by co-ordinators, verified if necessary 
with data from repairs prepared by masters of vessels, 
constituted the basic material for detailed analysis. The 
reports from vessels where in addition verified by observ-
ers, if they were present onboard. It should be noted that 
the overall data could only be compiled during the final 
phase of the preparation of this report, because some 
vessels returned to the ports at the end of September. 
The results of actions carried out by divers were analysed 

Chapter 6.   Project summary – conclusions  
    and statistical analysis of the  
    results achieved

on the basis of the report prepared by their co-ordinator, 
which included data from the actions carried out on par-
ticular wrecks. Material retrieved during the project 
included fishing nets, their elements and other debris 
were recycled by a selected contractor. A characteristic 
of the generic structure of litter was made on the basis of 
co-ordinator’s report. 
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6.2.  The results of actions carried  
  out by fishing vessels
The geographical scope of actions carried out by fishing 
vessels is presented on Fig. 6.1, in a similar way as in the 
earlier part of this report, that is on the basis of a map of 
the Baltic with small fishing rectangles (rectangles of the 
Sea Fisheries Institute, implemented in the Polish Baltic 
fisheries in 1962, according to the design made by Hen-
ryk Janko from the Fisheries Unit of the Sea Fisheries 
Institute in Gdynia1). 

1 Rutkowicz S., A. Klimaj, 1962. Atlas rybacki Bałtyku 
Południowego. Biuro Hydrograficzne Marynarki Wojennej PRL, 
Gdynia.

Fig. 6.1. Sea Fisheries Institute rectangles covered by actions 
carried out by fishing vessels which participated in the project

The resolution of this kind of maps does not permit to 
mark individual geographical positions reported by mas-
ters, therefore entire rectangles, in which actions took 
place were marked. Exception was made in the case of 
rectangles near the borders of the Exclusive Economic 
Zone and close to the coastline. Also actions carried out 
in positions which were the closest to the open sea were 
marked with a fraction of a rectangle. An example of the 
density of towing paths of the device for retrieving ghost 
nets is shown on Fig. 6.2.

A comparison of Fig. 5.1 and 6.1 confirms that the geo-
graphical scope of actions was significantly larger than 
planned. In this assessment, it should be considered that 
the obtained picture reflects in reality the area of rectan-
gles where actions were carried out, rather than the actual 
scope of actions, which is important in relation to the 
boundaries of Natura 200 sites, excluded from actions 
carried out by fishing vessels in the framework of the pro-
ject. The distribution of effort of groups of vessels deter-
mined by the co-ordinators was marked with colours: 
blue rectangles refer to the vessels co-ordinated from 
Kołobrzeg and Ustka (the aggregation was necessary due 
to the “mixing” of vessels between co-ordinators), and 
lemon green refers to the vessels co-ordinated from 
Władysławowo. The number of vessels allocated to each 
co-ordinator (in percentage) was as follows: Kołobrzeg – 
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30.2%, Ustka 36.5%, Władysławowo – 33.3%. In the 
course of the project implementation, some exchange of 
fishing vessels for similar ones took place, which is 
understandable given the scale of the operation. The per-
centage of vessels with confirmed participation in the 
actions amounted to 91.2% in relation to the total number 
of the vessels which had applied to take part in the pro-
ject. The results of the work carried out by fishing vessels 
is presented in Table 6.1. The basic indicators referring to 
the effort and the results of actions consisted of the num-
ber of vessels of confirmed status and the weight of the 
nets retried by each vessels, as well as the average weight 
of nets per vessel. These are aggregated amounts, since 
precise separation into, for example, types of fishing 
gears or according to chemical composition was not pos-
sible due to the inconsistencies in the data contained in 
the master reports. However, the obtained information 
permits to get an overall picture of the structure of 
retrieved objects, confirming the presence of quite numer-
ous, sometimes unexpected objects at the sea bottom, 
other than fishing nets. This phenomenon can be caused 
both by anthropogenic factors and natural forces, espe-
cially in the Vistula river mouth. The impact of these fac-
tors causes diversified structure and density of marine 
litter, including ghost nets in the Polish marine areas. This 
is particularly evident in the Gdańsk Bay, where according 
to preliminary analysis, the diversity of retrieved objects 
indicates another origin of marine litter than fisheries. 
This litter comes mainly from other ships than fishing 
vessels, thrown overboard when cleaning the deck, repair, 
maintenance work. Due to the exclusion from research of 
a substantial part of the Pomeranian Bay (Natura 2000 
site), the Gdańsk Bay does not have to be the only “hot 
spot” in this respect. In assessing the diversity of the 
retrieval efficiency of different fishing vessels one should 
take into account both the constraints resulting from par-
ticular action sites determined by co-ordinators, as well 

Fig. 6.2. A drawing of two towing 
paths of the device used for retrieving 
ghost nets of the cutter UST-24 in the 
fishing rectangle L-8. The distance 
between the sections stretched latitu-
dinally amounts to 0.5 cable length 
(approx. 90 m)

as the limitations resulting from technical parameters of 
vessels. Critical comments made by vessel owners and 
masters with regard to the selection of action sites found 
in additional reports, annexed to some reports do not take 
these factors into account and seem to have a rather for-
mal than substantial character. Comments pertaining to 
the impact of the construction of creepers on the obtained 
results are partly justified, although their assessment 
should take into account the differences between project 
assumptions (retrieving mainly ghost nets) and the actual 
results(retrieved litter also contained objects of consider-
able weight such as cables, steel ropes, otter-boards, 
metal sheets and tree trunks, sometimes requiring joint 
actions by several vessels to secure adequate power of 
lifting, sometimes their weight was not reported). 

The final results of the project given in Table 6.1 is lower 
in comparison with the data relating to the retrieved 
material as reported by the contractor selected for litter 
collection. The weight report by the contractor, 268 060 
kg, may indicate that some master reports lack the infor-
mation on the weight of metal ropes, anchors and chains, 
which were not part of the fishing gears, cables, metal 
sheets and other mixed litter or may result from an error, 
difficult to avoid in assessing the weight of objects, which 
could not be weighed at sea, especially on smaller fishing 
vessels. In analysing the data from master reports, it was 
concluded that in order to assess the effectiveness of 
particular vessels as well as to determine the spatial dis-
tribution of derelict fishing gear, an indicator expressing 
the weight of the retrieved material per unit of time spent 
by a vessel to retrieve the litter could be used. This indica-
tor allows to determine the sites with the highest concen-
tration of litter, as long as the effort is large enough to 
significantly reduce the factor of randomness. In the case 
of this project, the effort measured by the time from the 
start of the first operation by a given vessel to the end of 
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the last operation in a given cruise amounted to 7800 
hours just for the western and central area. Quick calcula-
tion of this indicator for the eastern area was not possible 
due to the different structure of the report submitted by 
the co-ordinator, however, estimations of the indicator 
were made using master reports selected at random. The 
obtained results are higher than in the case of the west-
ern and central areas. Differences may result from differ-
ent approach in registering the weight of objects other 
than fishing gears in the reports, as well as a greater 
amount of litter on the seabed in the eastern area. Regard-
less of these differences, it can be assumed that the 
effort was large enough to use this indicator in further 
analysis. At this stage, the hot spots for derelict fishing 
gears can already be located and the rectangles with the 
highest “performance” can be selected (Fig. 6.3). The 
results referring to the fish extracted from derelict gears 
can be analysed in a similar way. The range of data con-
tained in the reports does not permit to analyse the 
results with regard to particular fish species, because the 
reports contain only the names of species and the total 
weight of fish. On the basis of the frequency of appear-
ance of particular species names it is possible to assess 
the impact on ghost nets on particular species. By far, the 
flounder was the most dominant species, followed by the 
cod. Other species occurred sporadically. The distribution 
of the hot spots for fish in the western and central area is 
presented in Fig. 6.4. 

At the time of writing the report the results of individual 
vessels could be compared in absolute numbers. 
The result of such a comparison could be considered as 
objective in respect to the number of fish, however, the 
results pertaining to the extracted material may be dis-
torted by the random factor and different methods used 
to report the retrieval of litter other than fishing gears. 
However, it should be possible to make an attempt to 
select a group of vessels with the best performance and 
to carry out an analysis on the basis of individual inter-
views with the masters and observers and additional 
materials, e.g. reception protocols.

Table 6.1. Results obtained by fishing vessels in the framework of the project

Parameter
Western and  
Central area

Eastern area Entire project

Weight of retrieved fishing gears, lines and other objects weighted or estimated, kg 121 898 94 397 216 295

Weight of fish in the nets, kg 542.9 179.0 721.9

Average weight per vessel (nets and other objects, reported in master reports), kg 1 905 2 861 2 230

Average weight of fish per vessel, kg 8.48 5.42 7.44

Fig. 6.3. Fishing rectangles, where the highest weight of 
material retrieved by one vessel per unit of effort was noted

Fig. 6.4. Fishing rectangles, where the highest weight of 
fish was extracted by one vessel per unit of effort
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6.3.  The results of actions carried  
  out by divers
Underwater operations were conducted on 3 ship wrecks, 
described above. Personal safety of the divers was of top 
priority. For this purpose, in addition to routine proce-
dures, monitoring with the use of underwater camera was 
conducted. The extraction method used by divers con-
sisted of cutting out fragments of nets and ropes, also 
steel ropes using knives and special scissors. Nets were 
taken out from water using floating pontoons, then lifted 
onboard the vessel “Spinio”. The weight of the retrieved 
material amounted to 502 kg, detailed data is presented 
in Table 6.2. 

Table 6.2. Results of operations carried out by divers on ship wrecks

Date Name of the wreck Type of gear Weight, kg Fish species Weight of identified fish, kg

9. 07.2015 Sycylia Holland Gill nets, 
trawls 270 Cod, flatfish 68

24.07.2015 Kanonierka Gill nets 52 flatfish 15

20.08.2015 No name Gill nets, 
trawls 180 Cod, flatfish 26

The netting, which is the primary component of ghost 
nets retrieved from wrecks had meshes ranging from 6 to 
12 cm. Except for the “Kanonierka” wreck, the character-
istics of the netting proved that the fishing vessels lost 
both gill nets, as well as trawls. A considerable amount of 
fish was found (cod, flatfish, species not identified due to 
the decomposition) as compared to the weight of nets, as 
much as 109 kg. In the litter removed from the “Kanon-
ierka” wreck, lying close to a bathing beach in Kołobrzeg, 
apart from anchored gill nets, other marine litter was 
found such as plastic bags, bottles, cans. 
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Photo 6.1. A diver on the Sycylia wreck  (Photo: Dalba)

Photo 6.2. A diver from Dalba company ready to go  
underwater  (Photo: A. Sosnowska / WWF Poland)
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6.4.  Characteristics of the material  
  transferred to the recycling  
  facilities

The total quantity of material accumulated until the end 
of September 2015 in special containers placed in the 
home ports of the vessels participating in the retrieval 
operations, amounted to, according to the contractor 
responsible for recycling, 268 060 kg. As to the share of 
particular components, it reflects the situation described 
in the master reports. Minor differences as compared to 
the data in the reports and expert opinions may refer to 
the number of fish boxes, which seems to be overesti-
mated in absolute values, however in the total weight of 
retrieved material they are practically unnoticeable. Fig. 
6.5 presents a chart with this data. 

6.5.  Final conclusions 

1.  The scope of the project by far surpassed its assump-
tions, both in respect to the number of vessels 
engaged in operations, as well as the length of time 
devoted to actions at sea. The last vessels continued 
to operate at the time of finalising this report.

2.  The retrieved material was characterised by a greater 
than expected diversity. It consisted not only of fish-
ing gears and their components, but also steel ropes, 
cables, steel sheets, and in the Vistula river mouth 
also tree trucks and branches. Both the material 
retrieved by divers and by vessels contained plastic 
bags and cans, well embedded inside the fishing 
nets. 

3.  The amount of extracted fish varied depending on 
the region and increased noticeably towards the 
west. In terms of frequency of species occurrence, 
flounder was the dominant species, followed by cod. 
Other species occurred sporadically. The results of 
the actions carried out by divers indicated with high 
probability a significant impact of ghost nest depos-
ited on wrecks on fish resources. No birds were noted 
in the retrieved nets, this may result from limiting the 
operations of vessels using towed devices (creepers) 
by excluding the Natura 2000 sites.

4.  The factor limiting the effectiveness of operations 
was the imperfect conduction of creepers. It is nec-
essary to use the experience and comments with 
regard to these devices when continuing the project. 
It is proposed to organise consultations with the 
masters of fishing vessels, who informed on ad hoc 
improvements of the device, submitted constructive 
proposals as to its modifications or applied their 
own, improved designs of creepers. The consulta-
tions should involve experts on underwater work 
technology, on material resistance and steel con-
structions as well as materials technology (to con-
sider the use of lighter, available synthetic materials 
of higher resistance). Further action should consist 
of establishing a working group directed at creating 
designs optimally tailored to the type of the seabed 
and fishing gear, which dominate in a given area. In 
general, the areas selected by experts reflected the 
location of the hot spots in relation to the amount of 
derelict fishing gears. The extension of the total area 
in the course of project implementation resulted from 
the involvement of a greater than expected number 
of vessels. 

5.  The entire retrieved litter registered in the master 
reports was unloaded in special containers in order 
to transfer it to the recycling facility. The amount and 
the composition of this litter correspond with data on 
their retrieval.

Fig. 6.5. Qualitative structure of mate-
rial transferred to recycling
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6.  The documentation of actions carried out in the 
framework of the project may be used for detailed 
analysis and scientific studies. Works aimed at 
improving the design of creepers as well as the tech-
nique of the search and retrieval of ghost nets. 

7.  The results of the project have confirmed the impor-
tance of the problem of ghost nets in the Baltic and 
therefore the need to carry out similar operations 
aimed at their retrieval and recycling in the future. 
In addition to the elimination of the consequences, 
actions aimed at mitigating the causes of the accu-
mulation of this type of marine litter should be under-
taken. This can be achieved by raising the awareness 
on the threats to the marine environment posed by 
a wide group of sea users (navigation, fisheries, tour-
ism), as well as by improving and enforcing the exist-
ing regulations. In this context, an extension of the 
obligation to have equipment onboard fishing ves-
sels to retrieve lost gear to vessels below 10 m in 
length should be considered.  These vessels use only 
anchored gill nets, which, if lost, may in the future 
become ghost nets. The enforcement of the obliga-
tion to attempt to retrieve lost gears does not have to 
be priority, because fishermen, for economic reasons, 
are interested in recovering the nets. However, the 
degree of compliance with the obligation to report on 
a irreversible loss of fishing gears to relevant authori-
ties is insufficient. 

8.  The introduction of an obligation for individual tag-
ging of fishing gears with hidden tags would to a 
large degree increase the possibility to claim for 
reimbursement of the costs of retrieval of lost gears 
from their owners, in the case of retrieval of fishing 
gears of which irreversible loss was not reported to 
the authorities in due time, and would thus improve 
the enforcement of the existing regulations. 
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