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1 Executive Summary 
 
The phenomenon of ghost fishing associated with deep-water gillnet fisheries 
has been the subject of several previous studies. these have suggested that 
ghost fishing may be significant source of unaccounted mortality for both 
target (hake, anglerfish and deep-water shark) and by-catch (red crab and 
blue ling) species. Given that most deep-water fish species are long-lived and 
slow growing, ghost fishing may have a significant impact on the stocks.  
 
In order to estimate the spatial extent of ghost fishing, associated 
unaccounted mortality and to remove lost and abandoned gillnets from known 
locations, an EC-funded Pilot Project “Recuperation of fishing nets lost or 
abandoned at sea” was initiated with the principal objectives of 
(i) to conduct targeted retrieval exercises of lost, discarded and abandoned 

nets in deep-water gillnet fisheries > 200m and;  
(ii) to conduct structured surveys in order to estimate the quantity and range 

of ghost nets in these fisheries.  
 
For clarification, it is important to distinguish between nets that have been lost 
and those that are abandoned. Lost nets can be attributed to a number of 
factors that are largely out with the control of the fisher, and can be associated 
variously with bad weather, gear conflicts, topographical conditions and other 
causes. Abandonment of gear is a deliberate act where nets are left to fish 
with extended soak times over and above normal or legal fishing times or with 
no intention of recovery. Nets can also be abandoned in the short-term if 
fishers encounter severe weather or suffer vessel mechanical problems. 
Mitigation and quantification of abandoned gear is primarily a control and 
enforcement issue. 
 
Based on a range of data including VMS and expert knowledge of the 
fisheries, broad areas where ghost fishing was considered likely to occur were 
identified. These areas were depth-stratified largely based on VMS activity 
and understanding of the fishery dynamics. To satisfy objective (ii) above, 
transects were randomly selected and formed the basis of the ‘survey 
transects’ within each depth stratum. An intelligence-gathering exercise was 
initiated to obtain data from fishers as to the known locations of where gill nets 
had previously been lost or encountered. The data gathering was conducted 
through direct interviews and from individual contacts active in the fishery. 
Attempts to initiate a voluntary data provision programme through the use of 
project specific logsheets failed to provide any further data. The data obtained 
from interviews were used to select and identify individual ‘mitigation 
transects’.  
 
To ensure compatibility between surveys, project-specific Standard Operating 
Procedures were developed and introduced and integrated with a dedicated 
project database linked with ArcGIS. In addition to the data gathered during 
this study, data from earlier surveys were also uploaded into the database to 
facilitate direct comparisons between this and those earlier surveys. In order 
not to bias estimates of the spatial scale and extent of the quantity of lost nets 
in the environment, data from survey and mitigation transects are treated 



separately and individual transects identified as either ‘survey’ or ‘mitigation’ 
transects.   
 
Of possible concern from earlier studies was that where small fragments of gill 
nets had been retrieved, it was unclear whether these were part of a larger net 
and the retrieval gear had ripped out only a small section or whether these 
were old fragments that had been lost or broken up by trawling activity or 
discarded. In order to quantify the extent of lost gillnets, it is necessary to 
estimate the efficiency and impacts of the retrieval gear in respect of the nets 
themselves. In this project, direct observations of the retrieval process were 
made under experimental conditions. While it was not possible to provide a 
coefficient of efficiency, there was little evidence to suggest that gill nets 
disintegrated as part of the retrieval process and overall the results indicated 
that the efficiency of the retrieval gear was high. Unfortunately, due to time 
and financial constraints it was not possible to observe the interactions with 
gill nets longer than 2km or to carry out extensive studies in deep-water, so 
the results should be treated as indicative.  
 
Four broad areas were selected for survey: Rockall & George Bligh Bank; 
North Shetland; South and West Porcupine; and Rosemary Bank & SE 
Rockall. Two charter vessels were selected following an EU wide call for 
tenders to conduct the four surveys. In total, 82 survey days were completed 
within a four month period during the summer of 2008. Over 2600km of 
transects were completed. Detailed information from various sectors of the 
fishing industry allowed for a number of dedicated mitigation transects, but the 
majority of transects were randomly generated survey transects within depth 
strata and the survey intensity across strata was weighted based on VMS 
activity. 
 
Of the four general areas surveyed, the relative survey intensity was highest 
at Rosemary Bank, which was covered compressively. Coverage in Rockall 
and Shetland was considered high, but some areas were not surveyed due to 
unfavourable bottom topography or the presence of sensitive habitats. The 
extent of fishing activity within these areas is unknown, but VMS data from 
2005 indicates some degree of activity. Given the spatial scale of the 
Porcupine Bank and weather constraints encountered during the survey, 
survey coverage was considered to be moderate in the southern part of the 
Porcupine and low to moderate in the western Porcupine. Overall 13.6km of 
gill nets were retrieved, 10km from mitigation transects and 3.6km from survey 
transects. While this is low compared to previous mitigation surveys, the 
comparatively low levels of data from the fishing industry on precise locations 
of lost nets is likely to be a significant contributing factor. Even so, given the 
moderate to high survey coverage, it is considered that lost nets are not 
widely distributed throughout the fishing area covered in this project. A range 
of other marine debris was also recovered including trawl warp, trawl netting, 
communications cable and longlines, this may be a concern from a marine 
debris perspective.. 
 
The survey data imply that the extent of lost nets is not wide and, for gillnets 
that were retrieved, catches of marine organisms were low and comprised 
mainly of decapod crabs. On the basis of the level of nets recovered and the 
catches within them, it is considered that the issue of ghost fishing associated 



with lost gillnets does not constitute a high source of unaccounted catches. No 
evidence was found of abandoned gears or netting in any of the areas 
surveyed. 
 
The geo-database allowed for direct comparisons to be made between areas. 
The inclusion of data from other earlier and surveys, for example the 
Norwegian mitigation surveys in the Greenland halibut fishery, also allows 
comparisons to be made with that work and with surveys in other areas. A 
number of transects from earlier surveys where gillnets had been previously 
retrieved were also repeated to assess if lost nets remained; no gillnets were 
retrieved from these.  
 
The low levels of gillnets recovered precluded any formal analytical 
assessment to quantify the absolute levels of lost gillnets in the areas 
surveyed. It was considered that such an assessment would result in very 
high variance estimates and that such estimates could potentially be 
misleading given the low number of observations. It is of note that even in 
highly regulated fisheries such as the Norwegian Greenland halibut fishery, 
gill net loss is still considered to be problematic, with an average of 17.5km of 
netting being retrieved in 2007 and 2008. It is important to consider that the 
high retrieval rate observed is associated with a high level of very precise 
information on the location and extent of net loss facilitated through a 
mandatory reporting procedure and backed up by extensive interviews of gill 
net skippers operating in the fishery. It is recommended that such a 
programme be considered for EC gill net fisheries to provide data on the 
amount of gill net loss and as a basis for any future mitigation surveys if 
warranted by the data. Such an approach can only be achieved through close 
collaboration with the fishing industry and promoted through the development 
of codes of good practice that could act as an incentive to the fishing sector to 
provide data.  



 

2 Introduction 
 
Ghost fishing is the term given to the continued catching by a fishing gear 
once it has been lost or abandoned. It is a phenomenon largely confined to 
passive gears such as gillnets, tangle nets, trammel nets and traps (Brown et 
al., 2005). Between 1995 and 2002 a number of European institutes carried 
out research into the phenomenon of “ghost net fishing”. (MacMullen et al., 
2003). This research, ’Fantared I and II’, was part-funded by the European 
Commission with partners from Norway, Sweden, the UK, France, Spain and 
Portugal. The work carried out included surveys of fishermen on the nature 
and extent of gear loss, gear retrieval, simulation studies of the effects of lost 
gear, and monitoring of net and catch evolution. Most significant European 
and Norwegian fisheries were covered and the level of industry involvement 
was very high. At a final workshop held at Gatwick, UK, recommendations on 
a range of mitigation strategies were drawn up. 
 
The most important conclusions of the FANTARED studies were that: 

• the causes of gear loss were consistent, predictable and quantifiable, 
but these aspects and the evolution of nets and their catches were 
fishery-specific; 

• ghost fishing in inshore fisheries (water depths <200m) was not a 
significant problem due to the fishing capacity of nets quickly 
diminishing as a result of environmental conditions such as wave 
action, tidal scouring and bio-fouling. The life of lost nets was therefore 
limited, catch levels were very low compared with discards by trawlers 
and most problem areas were best dealt with by local-based initiatives; 

• the Norwegian partners, from many years’ experience of targeted 
retrievals of lost nets in deep water (>400m), showed that these nets 
could continue fishing for many years (Humborstad et al, 2003). Also in 
some areas, conflicts with towed gears – and consequent levels of gear 
loss – were high, and ghost fishing was a serious issue that needed to 
be addressed; and 

• there may be significant problems in the continental slope fisheries 
starting at ~400m in the northeast Atlantic, although these fisheries 
were not fully investigated during the FANTARED projects.  

 

The FANTARED projects did not specifically investigate the deepwater 
fisheries in the North East Atlantic, but more recent studies such as 
“DEEPNET” (Hareide et al., 2004) and other national programmes (Rihan et 
al, 2006) provided evidence of suspected unsustainable practices in deep-
water gillnet fisheries in the NE Atlantic. Specific concerns were the length of 
gears being used, excessive soak times leading to high discarding and ghost 
fishing from lost and discarded nets. The DEEPNET report highlighted that 
little was known of the effect of ghost fishing on deep-water communities. It 
was suggested that ghost fishing may be a significant source of unaccounted 
mortality for both target (hake, anglerfish and deep-water shark) and by-catch 
(red crab and blue ling) species. Given that most deep-water fish species are 
long-lived and slow growing, it was suggested that ghost fishing may have a 
significant impact on the stocks. 



 

The DEEPNET report also concluded that given the widely distributed nature 
of the deep-water gillnet fisheries in the NE Atlantic, there was a lack of 
detailed knowledge of the amount of gear deployed and subsequently lost or 
discarded. There was also evidence of widespread illegal, unreported and 
unregulated (IUU) fishing activities by a number of vessels working in 
international waters regulated by NEAFC, adding significantly to the problem. 
(Hareide et al., 2004).  
 
As part of this project (Task 1a), a review of these earlier studies has been 
published. The manuscript is presented in Annex 1.  
 
To provide an estimate of the extent and scale of the problem, the EC 
provided funding to conduct a 2-year collaborative programme aimed at 
addressing two key issues: 
 

I. to conduct targeted retrieval exercises of lost, discarded and 
abandoned nets in deep-water gillnet fisheries > 200m and; 

 
II. to conduct structured surveys in order to estimate the quantity and 

range of ghost nets in these fisheries.  
 

3 Overview of project work packages and individual tasks 
 
This report describes all activities conducted during the project up until month 
22. It was intended to arrange for a final project meeting with industry through 
the NWWRAC. Despite three attempts to arrange this, the meeting as been 
dropped due to lack of interest. It is the view of the consortium that in order to 
progress the issue of ghost netting associated with deepwater gillnet fisheries 
that a workshop should be convened to specifically address a number of 
outstanding issues, largely relating to data collection.   

4  Overview of specific items by work package and task 

4.1 Work Package 1. Identification and analysis of areas covered by the deep-water 
(>200m) gillnet fisheries.   

4.1.1 Task 1a.  Review data from previous ghost net retrieval studies. 
(Lead: Cefas) 

 
Research into ghost fishing in European waters was carried out between 1995 
and 2002 through the European Commission funded projects “FANTARED” 
(EC Project No 94/095)  and “FANTARED 2”  (EC Contract FAIR-PL98-4338). 
The outcome was that ghost fishing in water shallower than 200 m was not a 
significant problem because lost, discarded and abandoned nets have a 
limited fishing life owing to their high rate of biofouling and, in some areas, 
their tangling by tidal scouring (Carr et al., 1992; Erzini et al, 1997; Pawson, 
2003; Revill and Dunlin, 2003). No notable long-term research has been 
conducted on the effect of ghost fishing in deeper water (Davies et al, 2007), 
but nets lost there are expected to stabilize to approximately 20% of the initial 
catch after 45 days (Humborstad et al., 2003), though may continue to “fish” 



for periods of at least 2–3 years and perhaps even longer (Furevik and 
Fosseidengen, 2000), largely as a result of lower rates of biofouling and tidal 
scouring in deep water.  
 
A more recent study entitled “DEEPNET” (et al., 2004) reported evidence of 
ghost fishing by lost and abandoned gillnets from the anglerfish (mainly 
Lophius piscatorius, but in more southerly waters Lophius budegassa) fishery 
on the continental slope to the west and northwest of the British Isles. The 
reported high incidence of lost, discarded, and abandoned nets was attributed 
to unsustainable practises, including excessive length of the nets being 
deployed, long soak times  and the abandonment and dumping of old nets. It 
was suggested that the loss of these nets could be mitigated by introducing 
management controls, including restrictions on the length of nets deployed 
and of soak times, the mandatory reporting of lost nets, and the introduction of 
protocols for the disposal of nets. Notwithstanding, interaction with other 
fishing vessels, particularly trawlers, may be a major contributor to the loss of 
nets, but the extent of this problem in deep-water fisheries has not been 
investigated. In response to the DEEPNET report and associated articles in 
the UK’s weekly Fishing News (2005) and other reports on ghost fishing 
(Brown et al., 2005), the European Commission (EC) introduced an 
emergency temporary ban on all gillnet fishing at depths >200 m in ICES 
Divisions VI and VIIb-k and Sub-area XII east of 27oW (EC Regulation No 
51/2005). The Northeast Atlantic Fisheries Commission (NEAFC) also agreed 
to extend these regulations to its own Regulatory Area. The EC management 
measures were revised in 2006 and now include a permanent ban on all 
deep-water gillnet fisheries at depths >600 m, effectively closing fisheries for  
deep-water sharks (mainly the leafscale gulper shark, Centrophorous 
squamosus, and the Portuguese dogfish, Centroscymnus coelolepis) and red 
crab (mainly Chaceon affinnis) fishery and imposing maximum limits on the 
length of nets deployed and the soak time in the remaining fisheries at depths 
<600 m (EC Regulation No 41/2006). At present, the main deep-water gillnet 
fishery around the British Isles is for anglerfish, and this is prosecuted mainly 
by UK, French, and German vessels. A small (<10%) bycatch of deep-water 
sharks is allowed. 
 
Following from the results presented in the DEEPNET report, the Bord 
Iascaigh Mhara (BIM) in Ireland carried out two gillnet retrieval surveys (Rihan 
et al, 2005, 2006) and the UK’s Centre for Environment, Fisheries and 
Aquaculture Science (Cefas) completed two retrieval surveys under its 
Fisheries Science Partnership (FSP; Armstrong et al., 2008)) of England and 
Wales (Large et al, 2005, 2006). The recovery of lost and abandoned gillnets 
is usually attempted by towing some form of “creeper” to hook onto the nets 
and to provide a means of bringing them to the sea surface. The retrieval gear 
used in the BIM surveys and the Cefas survey in 2005 was that used in the 
Norwegian retrieval surveys in the Greenland halibut fishery, and consisted of 
three grapnels connected by chains to a steel bar (Kolle et al., 2004), attached 
to a steel warp and towed along the seabed at a speed of 1–2 knots, a 
technique called “creeping” . Normally, the length of trawl warp out was 
between 1.5–2 × the observed depth, depending on weather and sea 
conditions. The gear was hauled when the tension meters on the winch show 
increased loading, indicating that the grapnels may have captured fishing gear 



or come partially fast. After 4 h, the gear was routinely hauled to check for 
signs of lost gear or damage.  
 
For the Cefas survey in 2006, the method of deployment was the same, but, 
at the request of fisher organisations contributing to the FSP Steering Group, 
a single large grapnel was used because this was thought to be easier to 
handle in poor weather. The design of the grapnel was identical to that of the 
three grapnels used in the Norwegian gear, but to maintain a similar weight, 
the grapnel was scaled up in size by 50% and attached to the warp by 18 m of 
chain. For the Irish survey in 2006, in order to increase the efficiency of the 
creeper, particularly in relation to small panels of netting, open shackles were 
attached to the chains attaching the grapnels to the steel bar. 
 
The Cefas and BIM surveys followed many of the general protocols adopted 
for retrieval surveys in the Norwegian Greenland halibut fishery (Furevik and 
Fosseidengen, 2000). The state of retrieved fishing gear (new, damaged, 
panels, dumped panels), and the dimensions of rope/cable/monofilament line 
and wire were recorded. All species in ghost catches present in the nets at the 
time they were brought on board the vessel were quantified by weight, 
number, and sex (the latter, crustaceans only), and measured (total length for 
fish species and for crabs, carapace length on BIM surveys and carapace 
width on Cefas surveys). The quality of the catch was assessed to determine 
whether it was still fit for human consumption, using a seven-stage scale 
developed by Humborstad et al. (2003) ranging from alive fresh (stage 1) to 
presence of bone relics (stage 7). To reduce damage to vulnerable benthos 
by the sampling/retrieval gears, the areas surveyed were, according to the 
literature and expert opinion, relatively free of cold-water corals, and, as far as 
practicable, carbonate mounds. The industry was given advance notice of 
each survey and asked to remove all live fishing gear from the designated 
survey areas.  
Notwithstanding, there were, however, a number of important differences 
between the Cefas and BIM surveys and the Norwegian retrieval exercises 
and these are summarized below. 
 
Cefas surveys in 2005 and 2006 
 
The Cefas retrieval surveys carried out in September 2005 at and around 
Rosemary Bank and in July 2006 at and around Porcupine Bank (Figure 
4.1.1.1) were targeted at areas of intense deep-water gillnet activity in the UK 
anglerfish and deep-water shark fisheries, as indicated by VMS (vessel 
monitoring system) data.  
 



 
 
Figure 4.1.1.1 Cefas surveys in 2005 and 2006. The survey areas (top left) and geographic 
positions of completed creeping transects (black lines) within each area along transects on 
and around Rosemary Bank (bottom left) in 2005, and west of Porcupine Bank (top right) and 
SW of Porcupine Bank (bottom right) in 2006 (bathymetric contours shown apply to all three 
areas) 
 
The surveys were structured to provide an estimate of the quantity of lost, 
abandoned, and discarded gillnets on the main fishing grounds in each survey 
area and stratum. Tows along transects were stratified by depth, the two 
strata corresponding to the depth range of the anglerfish fishery (400–800 m 
for Rosemary Bank, 200–800 m for Porcupine Bank) and the deep-water 
shark fishery (800–1200 m) in both areas. This approach allowed captured 
fishing gear to be quantified (number and length of nets and other gear 
[longlines, dahn lines, anchors, wire] per kilometre crept) and compared by 
depth stratum. For retrieved gillnets, mesh size was used to further attribute 
gear to a fishery (anglerfish fishery, nets of 250–280 mm mesh; shark fishery, 
nets of 220 mm mesh; hake (Merluccius merluccius) fishery, nets of 120 mm 
mesh).  
 
BIM survey in 2005 
 
The BIM survey in August/Septem 
4ber 2005 planned to take a depth-stratified approach in survey areas 
southeast of Rockall and northwest of the Porcupine Bank (Figure 4.1.1.2), 
but this was subsequently modified to cover a greater depth range and to 
include areas south and west of Porcupine Bank (not shown), where lost gear 



had been reported from industry sources, originating inter alia from Spanish 
gillnetters and longliners, and Irish and Spanish trawlers, prior to the survey 
commencing.  
 

 
Figure 4.1.1.2 BIM surveys in 2005. Survey areas at SE of Rockall Bank and NW of 
Porcupine Bank (inset) and the geographic positions of completed creeping transects (black 
lines) within each area. 
 
Experience from Norwegian retrieval surveys in the Greenland halibut fishery 
had shown that a more targeted approach had yielded a better success rate in 
terms of the amount of lost gear recovered (Misund et al., 2005). This survey 
we therefore interpret as a hybrid approach incorporating a stratified survey 
design along with a gear-mitigation exercise aimed at maximizing the amount 
of gillnetting retrieved.  
 
BIM survey in 2006 
 
The BIM survey in July/August 2006 covered the eastern slopes of Rockall 
and Porcupine Bank (Figure 4.1.13). The depth range covered ranged 
between 200 and 1600 m and comprised 3 strata <400 m, 400–800 m, and 
800–1600 m. Very little information on the positions of lost gear was available, 
so this is here treated as a survey rather than a hybrid survey/mitigation 
exercise. Most of the creeping was conducted randomly inside the designated 
sampling areas. 
 



 
Figure 4.1.1.4 BIM surveys in 2006. Survey areas (bottom right) and geographic positions of 
completed creeping transects (black lines) within each area along transects at Rockall Bank. 
 
Norwegian Greenland halibut gillnet retrieval exercise in 2005 
 
These are specifically mitigation exercises, with the single aim of retrieving as 
much lost fishing gear as possible at positions where fishers have reported 
lost nets. Each year the Norwegian Directorate of Fisheries send out a 
questionnaire to the local Fishers’ organisations, to collect information on the 
position and number of lost nets. This exercise frequently yields little valid 
information and since 2000 the Directorate has hired fishery consultants to 
carry out a survey of fishers to collect information on the position and amount 
of lost gear. For the 2005 exercise, fishing skippers of 235 gillnet vessels were 
contacted, and 62 retrieval hauls were conducted at positions where fishers 
had reported lost nets (Figure 2). 
 
2005 Cefas survey on and around Rosemary Bank 
 
All the northern transects and 84% of the planned tow distance on Rosemary 
Bank were completed. The distribution of completed creeping effort by survey 
subarea and depth stratum is summarized in Table 4.1.1.1 and the 
geographic positions of completed tows are shown in Figure 4.1.1.1. 
 
Table 4.1.1.1. Cefas 2005 survey: total  distance towed (km), by survey sub-area and depth 
stratum.  
 
Survey sub-area Upper slope 

stratum 
(400–800 m) 

Deep stratum 
(800–1200 m) 

Total 

Rosemary Bank 
Northern transects 

100 
0 

59 
69 

159 
69 

 



Total  100 128 228 
 
No lost or abandoned fleets or whole/complete panels of gillnets were 
retrieved from tows along transects. Retrieved fishing gear consisted of three 
small (1–4 m2) fragments of gillnet, part of a codend, a section of longline 
(400 m), a small piece of trawl wire (<2 m), a length of cable from a trawl (200 
m), a section of unidentified wire, and a crab pot. Given the small amounts of 
fishing gear retrieved, a full quantitative analysis of retrieved gear per 
kilometre crept by depth stratum was considered to be inappropriate. The 
fishing gear retrieved appeared not to be new, but it was not possible to 
identify whether it had been abandoned or lost. Of the three fragments of 
gillnet retrieved, two were of the mesh size used in the anglerfish fishery (280 
mm), and the other was of a mesh size 60 mm less than that used in the 
deep-water shark fishery (220 mm). 
The only ghost catch present at the time when fishing gear was brought on 
board the vessel was a single deep-sea red crab in the crab pot, which was 
retrieved in the shallow stratum on the eastern part of Rosemary Bank. 
 
2005 BIM survey on, and around, Rockall Bank and Porcupine Bank 
 
A total of 54 tows were completed in depths from 400 to 1300 m, covering a 
distance of 320 km (Table 4.1.1.2).  
 
Table 4.1.1.2. BIM 2005 survey: total distance towed (km) , by area and depth stratum. 
 

Survey area Upper slope 
stratum 

(400–800 m) 

Deep stratum 
(800–1300 m) 

Total 

SE Rockall 63 33 96 
NW Porcupine 16 78 94 
South Porcupine 80 50 130 
Total 159 161 320 

 
 
Fishing gear of various types was retrieved from 17 of the 54 tows completed. 
In all, 648 gillnet panels were recovered, with an estimated total length of 35–
40 km. Most (630) of these were recovered from three fleets retrieved, two of 
which were classified as anglerfish nets (mesh size 280 mm) and were 
recovered in 400–800 m from the Rockall area. The third fleet (8 km long) was 
taken at Porcupine Bank at a depth of 800–1300 m, and this was classified as 
a shark net. The average mesh size of this net was 155 mm, considerably 
smaller than the 220 mm legal minimum mesh size required at that time in the 
shark fishery (EC Regulation 850/1998). Other fishing gear taken included 
100 m of longline at SE Rockall, and various small lengths (<400 m) of trawl 
cable, warp, and wire, mainly at Porcupine Bank 
At the time the gillnets were brought on board the vessel, the total ghost catch 
of fish and crustaceans by weight  was 14.3 t, and the main species were 
leafscale gulper shark (6.2 t), anglerfish (2.3 t), Greenland shark (Somniosus 
microcephalus (1 t)), and box crab (Paramola cuvieri (2.2 t)). Most of the box 
crabs (exact numbers were not reported) were alive and from a sample of 57 
crabs measured 17 were males (length range 6-15 cm, mode 11 cm) and 40 
were females (length range 5-10 cm, mode 8-9 cm). The total ghost catch of 
fish was 11 t, of which 62% (5.5 t) was considered unfit for human 



consumption. The proportion of decayed fish varied between species, depth 
stratum, and area. The greatest proportion of decayed fish was in the fleet 
hauled at south Porcupine at a depth of 1000–1100 m, where more than 70% 
(4.3 t) of leafscale gulper sharks were decayed and unfit for consumption. 
From a sample of 90 fish measured, 62 were males (length range 89-119 cm, 
mode 105-109 cm) and 28 were females (length range 87-119 cm, no clear 
mode). Almost all (99%) the anglerfish were taken from a single fleet retrieved 
from 650–800 m at SE Rockall, and of these, half were deemed unfit for 
human consumption; most were dead and severely damaged, or bone relics 
(actual numbers were not reported). The length range of sampled fish (sample 
size unknown) was 50-125cm and the modal length was 70-74 cm. All the 
deep-water crabs were fit for human consumption. The average ghost catch 
(fish and crustaceans) per gillnet panel present at the time of net recovery 
was estimated to be 22 kg. 
 
2006 Cefas survey on and around Porcupine Bank 
 
The targeted transects (Figure 4.1.1.1) in each depth stratum to the west of 
Porcupine Bank were fully completed, and those to the southwest of 
Porcupine Bank were 91% completed. The distribution of completed creeping 
effort, expressed in km by survey area and depth stratum, is summarized in 
Table 4.1.1.3. 
 
Table 4.1.1.3. Cefas 2006 survey: total  distance towed (km), by survey area and depth 
stratum. 
 
Survey area Upper slope 

stratum 
(200–800 m) 

Deep stratum 
(800–1200 m) 

Total 

West Porcupine 
Southwest Porcupine 

298 
228 

298 
233 

596 
461 

Total km 526 531 1057 
 
 
A number of technical problems were encountered during the survey. The 
single grapnel repeatedly came fast in clay substrata in the 800–1200 m depth 
stratum west of Porcupine Bank. This problem was resolved by switching 
temporarily to a smaller grapnel taken from the Norwegian retrieval gear. 
Moreover, some of the grapnel prongs (both large and small grapnels) 
became distorted mainly on hard or clay substrata. However, even when 
distorted, the gear continued to entangle fishing gear. When the distortion 
became particularly severe, a new grapnel was fitted (three large grapnels 
were used during the trip). A further problem was that warp tensions were 
rather high (3–5 t) at depths >600 m in both survey areas, making any 
changes in warp tension through contact with fishing gear difficult to detect. 
An additional technical problem was that a winch seal failed while operating in 
the 800–1200 m depth stratum southwest of Porcupine Bank, and as a result 
it was not possible to monitor warp tensions from tow 79 to the last completed 
tow (tow 116). 
 
Only fragments of gillnets totalling 34 km in length were retrieved. No 
complete fleets of gillnets were retrieved. Gillnet fragments recovered 



included small parts of net a few square metres in area, headlines with some 
mesh, lead-lines with some mesh, and occasionally both headline and lead-
line with a portion of mesh. The total length of fishing gears retrieved is 
summarized by area and depth stratum in Table 4.1.1.4.  
 
Table 4.1.1.4.. Cefas 2006 survey: length (km) of fishing gear retrieved per km transect and 
total length of fishing gear retrieved (km), by area and depth stratum. 
 
Survey area  Gear 

type 
Upper slope stratum 

(200–800 m) Deep stratum 
(800–1200 m) 

  Length (km)   
retrieved 
per km 
transect 

Total 
length   

retrieved 
(km) 

Length (km) 
retrieved 
per km 
transect 

Total length 
retrieved 

(km) 

West Porcupine 
 

Gillnet 
Longline 
Trawl 

0.026 
0.002 

0 

7.8 
0.5 
0. 

0.025 
0.057 

0 

7.5 
17.0 

0 
Southwest 
Porcupine 

Gillnet 
Longline 
Trawl 

0.059 
0.083 
0.002 

13.5 
19.0 
0.4 

0.024 
0 

0.003 

5.5 
0 

0.6 
 
Almost all (33.5 km) recovered gillnets had a mesh size of between 270 and 
290 mm, suggesting that they were from the anglerfish fishery (mesh size 280 
mm), although some were taken in the deep stratum. No nets from the shark 
fishery (220 mm mesh size) were retrieved. Some relatively small parts of 
gillnets (<0.5 km) taken in 200–800 m at southwest Porcupine may have been 
from the hake fishery (mesh size 120 mm). All the nets retrieved appeared not 
to be new, but it was impossible to identify whether it was discarded or lost 
because fragments were not labelled with vessel names (current legislation 
requires labelling of individual fleets but not all parts of a fleet). Most (exact 
number not recorded) of the longlines retrieved had hooks, but occasionally 
hooks were absent, suggesting that these had been stripped and discarded. 
Trawl gear was only retrieved from southwest of Porcupine Bank, and was 
mainly trawl warp. A large unknown quantity of trawl warp (measurement was 
not possible because it was too heavy to retrieve) had to be cut free and 
released during a different tow in the same area and depth.  
 
Data on the length of fishing gear retrieved per km transect are compared by 
area and depth stratum in Table 4.1.1.4. Values for trawls and longlines in the 
shallow stratum southwest of Porcupine are conservative, because they 
exclude gears which could not be retrieved (see above). The greatest density 
of gear observed was for longlines in the upper slope stratum at southwest 
Porcupine. Longlines were also relatively abundant in the deep stratum at 
west Porcupine. Gillnets were found in all strata and areas and were 
particularly abundant in the upper slope stratum southwest of Porcupine. 
Ghost catches were found at the time of retrieval in 5 of the 12 gillnet 
fragments retrieved, but almost all were small numbers (< 25 specimens per 
fragment but one large catch of circa 2600 specimens) of deep-water crab, 
mainly Geryon trispinosus all of which were males (carapace width 7.5 to 9.9 
cm, sample size 72 crabs) and most  were alive (exact numbers alive and 
dead were not recorded). 
 



2006 BIM survey at Rockall Bank and Porcupine Bank 
 
A total of 137 tows were completed in depths from 200 to 1300 m, with a total 
length of 885 km (Table 5). The tows averaged  2.03 h (SEM = ± 0.12 h) 
(revised D. Rihan, BIM, pers. comm.). Fishing gear of various types was 
retrieved from 26 of the 137 tows completed, including some longlines 
(totalling 0.4 km) and rope (4.9 km). The total number of gillnet panels 
recovered was 239, with an estimated total length of 12 km. No complete 
fleets of nets were retrieved. No gillnet panels/fragments were found in the 
shallow (<400 m) stratum or the deep strata (800–1600 m) of all three areas 
surveyed (Table 4.1.1.5.).  
 
 
Table 4.1.1.5. BIM 2006 survey: distance (km) towed and number of gillnet panels retrieved 
per km towed  by survey area and depth stratum. 
 
Survey area 
/depth stratum 

<400 m 400–800 m 800–1600 m 

 Distanc
e 

towed 
(km) 

No. panels 
retrieved 
per km 
towed 

Distance  
towed 
(km) 

No. panels 
retrieved 
per km 
towed 

Distance 
towed 
(km) 

No. 
panels 

retrieved 
per km 
towed 

SE Rockall 44 0 57 1.2 102 0 
NW Porcupine 20 0 180 0.2 206 0 
South 
Porcupine 

30 0 161 0.2 85 0 

 
 
Gillnets were only found in the intermediate depth stratum (400–800 m), with 
greatest abundance at SE Rockall. All were of the mesh size used in the 
anglerfish fishery (ca. 280 mm). The type of lead-line found in one tow 
suggested that the net panels (30) retrieved may have been lost or 
abandoned >5 years earlier. The ghost catch present at the time of retrieval 
comprised 3 specimens of Chaceon affinis (condition, sex and length not 
recorded). A bale of discarded stripped netting (no headline or footrope) of 
mesh size 100 mm was recovered from the 400–800 m depth stratum at south 
Porcupine. The gillnets retrieved had no catches of fish. There was a total 
catch of 0.25 t of deep-water crabs, and these were found in gillnets retrieved 
from 400–800 m at SE Rockall. Most (71%) were toothed rock crabs (Cancer 
bellanius) (sex ratio - 0.97 males : 0.03 females; length range: males 14-20 
cm (mode 18cm) and females 12-19 cm mode circa 16-17 cm; sample size 
213 crabs), and box crabs (Paramola cuvieri) (22%) (sex ratio - 0.59 males: 
0.41 females; length range: males 8-18 cm (mode 12 cm) and females 8-10 
cm (mode circa 9-10 cm); sample size 66 crabs). Apart from those damaged 
by retrieval, most were alive (exact numbers were not recorded).  
 
Norwegian Greenland halibut gillnet retrieval exercise in 2005 
 
In all, 536 gillnet panels were retrieved. This amounted to some 12 fleets of 
gear (calculated assuming that each fleet consisted of 35 nets and the 
average length of each was 30 m; Misund et al., 2005) with an overall total 
length of ~13 km. Of these, 434 were Greenland halibut nets retrieved from 
depth between 500 and 800 m, along with quantities of longlines, dahn lines, 



and anchors. It was estimated that some 80% of the retrieved gillnets 
originated from the fishery that year (i.e. in 2005).  
Some 2.9 t of fish and crustaceans was present in the nets at the time of 
retrieval, 2.5 t of which was Greenland halibut, 42% of which was still alive. 
The fish (all species) caught per fleet varied between 0 and 1500 kg and 
averaged approximately 200 kg per fleet. The species composition of 
crustaceans and biological data (length distributions etc) for fish and 
crustaceans were not reported.  
 

The review presented above is a summary of a scientific paper that has been 
published in the ICES Journal of Marine Science (Large et al, 2008), entitled 
“Ghost nets in EU deep-water gillnet fisheries in the Northeast Atlantic – 
retrieval exercises and outcomes” (Annex 1). The primary purpose of this 
manuscript is to review the methods used and the outcomes from the BIM and 
Cefas gillnet retrieval surveys carried out in 2005 and 2006, to compare and 
contrast these with other deep-water gillnet retrieval surveys carried out in the 
NE Atlantic and to identify implications for future studies (including 
DEEPCLEAN studies). Information from all these surveys is mostly 
documented in the grey literature and on various websites, so there is a need 
to publish this information in the scientific literature and to disseminate the 
information more broadly. Furthermore, the manuscript complements that of 
Brown and Macfadyen (2007), which focused on ghost fishing in European 
waters shallower than 200m and made recommendations on the general 
usefulness of retrieval surveys, but had only limited coverage of deep-water 
fisheries.  
 
The methods used and the results, including estimates of ghost catches, from 
the BIM and Cefas gillnet retrieval exercises carried out in deep-water gillnet 
fisheries to the west of the British Isles are described and documented. In the 
discussion, these results and those from a recent Norwegian retrieval survey 
in the Greenland halibut (Reinhardtius hippoglossus) fishery are compared 
and contrasted. An attempt is then made to review major outcomes and to 
identify implications for further studies. This is done by breaking down the 
surveys into three major components: retrieval gear design, operation and 
efficiency; survey design and protocols; and the format and interpretation of 
results.  
 
Retrieval gear design, operation and efficiency 
 
A wide range of retrieval gears has been used in retrieval surveys in shallow-
water fisheries (Brothers, 1992; Anon., 2002); Tschernij and Larsson P-O. 
2003; Browne et al., 2005), but these are unlikely to be sufficiently heavy, 
robust and tangle-free to use in deep water. Some of the designs include 
chains and anchors towed with trawl doors or between two vessels, in much 
the same way as a trawl. Such systems have advantages in ground coverage, 
but in deeper water are likely to rotate or tangle.  
 
All indications are that the most appropriate gear for use on future deep-water 
gillnet retrieval surveys is the Norwegian retrieval gear, this is dealt with in 
more detail in section 4.2.1. However, although this type of gear has been 
tried and tested extensively in the Greenland halibut fishery, these surveys 
are mitigation surveys, where several attempts are made to retrieve lost gear 



at known locations. The retrieval gears used by fishers to retrieve their own 
lost nets are also used in the same way. In contrast, an important aim of the 
DEEPCLEAN project is to conduct structured surveys to estimate the quantity 
and range of ghost nets in the fisheries investigated, and little is known about 
the efficiency of the Norwegian retrieval gear when operated continuously, as 
it would have to be along transects for example.  
 
A particular concern is that the Irish and Cefas surveys frequently retrieved 
parts of gillnets, and that these often comprised small portions of net a few 
metres square, headlines with some mesh, lead-lines with some mesh, or 
occasionally both headline and lead-line with mesh. One possible explanation 
is that the gillnet fragments retrieved were from complete fleets that parted on 
contact with the retrieval gear. Another is that the retrieved pieces are gillnet 
fragments discarded by fishers as they replaced old, damaged or worn 
sections of netting.  
 
Another possible influence if whole gillnet fleets are being contacted but not 
retrieved is tow duration. In most previous surveys, the maximum tow duration 
when no major changes in warp tension were recorded (indicating contact 
with fishing gear or snagging on seabed obstructions, etc), was 4 h. After this 
time the gear was raised to the surface and examined. It is possible that 
gillnets were contacted by the retrieval gear without (for whatever reason) a 
clear change in warp tension monitored on the vessel. If this happens a fleet 
could be towed for some time and disintegrate. If this is a problem it may be 
appropriate to reduce the maximum tow duration to perhaps 2 h, although this 
would have an adverse effect on survey coverage, particularly in very deep 
water. 
 
A further concern is that the angle of a transect to contacted gillnet fleets may 
impact on retrieval efficiency. Information from scientific observers on UK 
gillnetters suggests that fishers mainly set gillnets parallel to slope contours, 
particularly on steep slopes (pers. comm. Christopher Garrod, Cefas). 
Consequently, transects running directly down the slope will mainly contact 
nets at an angle of around 90o, and this may not be optimum for retrieval 
efficiency. The point of contact on a fleet (middle or close to the end of a fleet 
of nets) may also impact on retrieval efficiency. 
 
To address the above concerns, the efficiency of the Norwegian retrieval gear 
under various conditions has been investigated using an underwater camera 
mounted in a buoyed frame connected by wires to the retrieval gear (see 
section 4.3.1. 
  
Survey design and protocols 
 
Two important aims of the work were to conduct structured surveys in order to 
estimate the quantity and range of ghost nets in identified fisheries (survey 
component); and to carry out a retrieval exercise of lost, discarded and 
abandoned nets in deep-water gillnet fisheries (mitigation component). For the 
mitigation aim, information was collected from fishers and fisher organisations, 
and creeping was carried out at locations where fishers have reported lost 
nets. In terms of the survey component, the survey areas were depth- and 
area-stratified according to the level of gillnetting activity in each depth and 



area stratum, as indicated by VMS data, with sampling weighted towards 
strata of greatest activity. The selection of areas for the survey component 
was not based on information on lost nets reported by fishers or on reported 
competition for fishing grounds between different vessels using different 
fishing gears, as it was considered that would bias any survey estimates of 
ghost nets for the fishery. In accordance with the work programme, and 
recognising possible impacts on sensitive habitats through the actions of the 
retrieval gear, specific attention was paid to avoiding submarine cables and 
areas of vulnerable habitats, cold-water corals and carbonate mounds 
 
Format and interpretation of results 
 
The results available from past Cefas, BIM and Norwegian surveys are 
difficult to interpret because to a large extent the surveys had different aims 
and the results are presented in different formats. The sole aim of the Cefas 
surveys was to carry out a depth-stratified evaluation of the quantity and mesh 
size of lost and abandoned gillnets in predefined areas where there had been 
intense gillnet fishing, as indicated by VMS data. The Irish survey in 2005 was 
a hybrid approach incorporating a stratified survey design and a gear-
mitigation exercise aimed at maximizing the amount of gillnet retrieved. For 
the 2006 Irish survey, very little accurate information on the positions of lost 
gear was available, and most creeping was random within a pre-defined 
survey area. Therefore, it seems reasonable to assume that this was more of 
a survey than a mitigation exercise. In contrast, the Norwegian surveys are 
solely a mitigation exercise aimed at retrieving nets at locations identified by 
fishers.  
 
A further problem is that the units used to quantify results were not 
standardised for all the surveys. There is frequently mention of the number of 
gillnets in survey reports when this is really the number of gillnet panels or 
sheets. The important quantitative factor is the number and total length of the 
gillnet fleets retrieved. Moreover, if the total length of fleets retrieved is 
expressed per km transect distance, this gives some idea of the relative scale 
of the lost and abandoned gillnet problem between different depth/area strata 
and fisheries. Furthermore, a useful statistic for fisheries managers (who are 
requested to commission and fund retrieval surveys) would be the relationship 
between the total length of gillnets lost/retrieved and the total length of gillnets 
shot within the fishery in a year. However, deriving such estimates may not be 
straightforward. Fisheries often extend over large areas, and to cover the 
entire fishery, retrieval surveys would have to very extensive and 
consequently prohibitively expensive. This is why previous surveys have 
largely targeted areas of high VMS activity. However, if estimates of the extent 
of lost nets in the entire fishery are required, then either areas of low and 
medium activity may also have to be sampled or some means of extrapolating 
the results from areas of high VMS activity to these other areas will have to be 
developed. This could be achieved by applying a raising factor, such as the 
total length of nets shot annually in unsampled areas to the ratio of the total 
length of gillnets lost/retrieved and the total length of gillnets shot within areas 
of high VMS activity.  An alternative would be to use a swept-area approach, 
although this would again require sampling in all strata, in order to avoid 
introducing bias.  
 



Fishery managers and stock assessment scientists are also interested in 
obtaining estimates of the total annual ghost catch so that it can be 
incorporated into estimates of total removals by a fishery.  A crude estimate 
could be derived by raising observed ghost catches in nets retrieved on 
surveys to the estimated annual total length of nets lost in the fishery, but this 
will be an underestimate because it will not take into account the cumulative 
ghost catch in a net over a year or the fact that some nets may have been lost 
for many years and may have continued to ghost fish over several years. If a 
more accurate estimate is the objective, this will require experiments to 
quantify the cumulative ghost catches with time and some means of 
determining how long each retrieved net has been lost or abandoned. 
Overall Conclusions 
 
Referring to the actual results from surveys, those from the Cefas and Irish 
surveys in 2006 should be interpreted with caution, because the EC 
introduced a temporary ban on gillnetting at depths >200 m in VIa,b and 
VIIb,c,j,k on 1 January 2006 (EC Regulation 51/2005), and this may have 
impacted the results from these surveys. Notwithstanding, the results 
presented from the four surveys, particularly when considered in terms of lost 
fleets rather than gillnet panels, suggest that the scale of lost and abandoned 
gillnets and the related incidence of ghost fishing, particularly of fish species, 
may have been low in the deep-water shark, mainly the leafscale gulper shark 
(Centrophorous squamosus) and the Portuguese dogfish (Centroscymnus 
coelolepis) fishery, but higher in the deep-water anglerfish (mainly Lophius 
piscatorius, but in more southerly waters Lophius budegassa) fishery around 
the British Isles.  
 
General issues 
 
A recent paper on ghost fishing in European waters (Brown and Macfadyen, 
2007) used a cost/benefit model to assess the relative cost effectiveness of 
different management measures, and suggested that gear retrieval 
programmes may provide less value for money than other management 
responses, such as preventative measures like codes of conduct. Reviewing 
the ghost fishing problem in European waters, they repeated many of the 
observations and conclusions from the Fantared reports. These including that 
rates of permanent net loss appeared to be low (<1% of nets deployed), 
largely as a result of financial motivation for fishers not to lose costly gear in 
the first place, and the use of GPS to aid self-recovery of nets when lost. It 
was also argued that the level of ghost catches made by lost nets was 
generally low and that it declined rapidly once nets had been lost, because 
many static net fisheries take place in shallow waters where storm and tidal 
action quickly roll up the nets and bio-fouling reduces their catching efficiency. 
There is also mention that some specific fisheries operating in deep water 
appeared to be a particular cause for concern because of a higher rate of net 
loss and a persistence to ghost fish. This was not clearly reflected in their 
overall conclusions for European waters, because these based their 
assumptions almost exclusively on gillnet fisheries on the European 
continental shelf. In deep-water gillnet fisheries, the potential for loss of nets is 
much greater. Poor weather in exposed seas, the potential for gear conflicts 
between high-seas fisheries, the scope for persistent ghost fishing (owing to 
lack of storm and tidal scouring and low rates of bio-fouling), coupled with the 



difficulties in retrieving nets in deep-water, indicate that lost and abandoned 
gillnets are likely to account for significantly greater proportions of the total 
nets in use and result in more considerable and persistent biological impacts 
The latter is of particular concern if deep-sea species are taken as a bycatch, 
as many of them are vulnerable to fishing because they are long-lived with 
late maturation. 
 
The opinion is expressed in the Brown and Macfadyen (2007) paper that there 
remains a need to conduct structured surveys in deep-water gillnet fisheries in 
order to estimate the quantity and range of ghost nets and to evaluate the 
biological impacts of ghost fishing. Fisheries managers would then be better 
informed as to the appropriateness and frequency of retrieval mitigation 
exercises and the additional mortality due to ghost fishing. It should be noted 
that, even in the highly regulated and long-standing Norwegian fishery for 
Greenland halibut, ghost fishing is perceived to be of sufficient concern to 
warrant annual net retrieval exercises but these are purely mitigation 
exercises and not structured surveys. 
 

4.1.2 Task 1b.  Collection of logbook/VMS spatial and temporal effort and 
catch data. (Lead: MI)  

 
VMS data (range 2006-2008) were obtained from Ireland, Scotland, England, 
Wales and Norway, covering  activity operating on the continental shelf, shelf 
edge and deep water. Logbook data from UK registered vessels by species by 
ICES statistical rectangle were obtained from UK. These data subsequently 
formed the basis for identification of survey transects and the allocation of 
survey effort. It should be noted however, that filtering VMS data based only 
on speed makes it difficult to disaggregate gill net activity from other static 
gear fisheries and speeds (particularly shooting and steaming) are likely to 
overlap with other types of activity e.g. trawling. Unless VMS data can be 
linked directly to logbook data (for gear codes) it is not possible to fully isolate 
gill net activity from other fisheries. To compensate, expert knowledge of the 
fisheries was also used as a filter.  
 
Examples of the VMS data obtained and the basis for the selection of the 
survey locations are given in Figures 4.1.2.1 to 4.1.2.2. 
 



 
 
Figure 4.1.2.1 Examples of VMS (2006/2007) gillnet activity North of Shetland Isles (above) 
and Rockall (below). 
 



 
 
Figure 4.1.2.2 Examples of VMS (2008) gillnet activity in waters to the west of Ireland 
(Porcupine area). Note that steaming tracks have not been removed. 
 

4.1.3 Task 1c.  Collection of spatial and temporal data from fleets 
operating on shelf edge and deepwater fisheries. (Lead: SFIA) 

 
Detailed data from the commercial fishing industry were obtained through 
individual skipper interviews in Scotland and Spain and through dialogue 
facilitated through the North Western Waters Regional Advisory Council 
(NWWRAC) deep-water gillnet sub-group, the formation of which was initiated 
through consultations between the NWWRAC secretariat and the project 
consortium. In addition, a project specific log sheet (Annex 2) was sent to all 
UK, French and Spanish producer organisations to be distributed to individual 
vessels to record positions and dates where ghost nets were retrieved during 
trawling operations or for gillnet skippers to report where they had lost gear. 
Unfortunately, no precise data were received despite several attempts. The 
primary information obtained from the industry was at best generic, specifying 
general areas where gillnets had been hauled up or from the individual 
interviews conducted. To a large extent, this information merely confirmed the 
VMS data.  
 



Interviews with Spanish Vessel Owners 
 
Interviews with a number of Spanish skippers and owners were conducted 
over the period 3–5 March 2008 in the Galician ports of La Coruna, Burela 
and Celerio (Annex 3).  In all, five personal interviews and one telephone 
interview were held with: 
 

– 1 vessel owner ( five 30m+ trawlers) 
– 1 skipper of a 32m trawler  
– 2 hake longline skippers 
– 2 deep-water gillnet skippers (deep-water shark and anglerfish 

fisheries) 
 
In general good information on fishing patterns both spatially and temporally 
was provided by all participants, although information from the telephone 
interview with one of the deep-water gillnet skippers, was limited and is not 
presented here. The information collected largely corresponded with VMS 
data collected from the Irish and Scottish Naval Services. A certain amount of 
general information was gleaned regarding the possible whereabouts of lost 
gear or areas where gear was likely to be lost. Most of this supported 
information already gathered over the past couple of years, since the 
inception of the DEEPNET project, but nonetheless verified the data used and 
gathered in previous surveys.   
 
Other issues that were raised during the interviews relevant to the deepwater 
gillnet fisheries and DEEPCLEAN surveys included the following: 
 

– The trawler owner noted that since the introduction of the 
regulations there had been increased effort on the trawling 
grounds by anglerfish netters. Incidences of gear conflicts were 
increasing. 

– The trawler skipper noted that in certain areas there are serious 
problems with unmarked dahns. 

– It was reported that it is still common practice to dump old nets 
in 3000-4000m on the way back to Spain. 

– The gillnet and longline skippers felt that that it would be far 
better to regulate the number of nets allowed to be shot per day. 

– All the interviewees felt that many of the issues relating to these 
fisheries stem from the activities of IUU vessels 

 
While the information gleaned from these interviews was valuable, it is 
acknowledged that the numbers interviewed are limited and that the views 
expressed may not necessary reflect those of the wider fleets. However, it 
should be noted that obtaining this type of data is difficult given the 
commercial sensitivity of the information being requested: reporting positions 
of lost nets, by default gives position of fishing activity. Secondly, the deep 
water gill net fishery itself has been subject to negative press and restrictive 
regulations. Some elements of these, for example maximum soak times and 
maximum length of gear, are not based on empirical studies. There has been 
some resentment that the relationship between these two parameters had not 
been established on the basis of practical work and, as a result of this there 
may at least be a perception held by skippers and owners that collaboration 



with state authorities may restrict activity further. This could well act as a 
barrier to cooperation. The final point is that, anecdotally at least, effort has 
decreased in the fishery, reducing the pool of skippers available for 
consultation.  
 
Information from Scottish trawler skippers 
 
Seafish, through the Scottish Fishermen’s Federation, arranged a meeting in 
early 2008 with five Scottish trawler skippers who operate the vessels 
Copious (BF 237); Audacious (BF 83); Endeavour (BF 515); and Venture (BF 
326). Additional information was also received from the skipper of the 
Marigold (INS 241) by correspondence.  
 
The Scottish skippers described their experiences of working alongside 
Spanish-owned netters and liners to the north and northwest of Scotland.  All 
reported picking up dumped bundles of netting or badly unmarked/ or lost 
nets, often several times a day. Because of the frequency of this, they did not 
routinely record precise positional data thus they were only able to provide 
lat/long/depth information on areas where they considered survey/retrieval 
work could most usefully be carried out. In addition, the SFF offered the 
services of an experienced skipper to help the project (at some cost, 
obviously). They also agreed that the skippers would detail and submit more 
precise positional data while the survey/retrieval cruises were being carried 
out. A request was also made through the Scottish White Fish Producers’ 
Association that all skippers working deeper water should record positional 
data when encountering ‘lost’ gillnets although this again provided only very 
limited information. 
 
Information given 

- the Scottish fishermen worked well with Norwegians, but co-operation 
was often difficult with Spanish boats partly because of language 
barriers, but also because of bad feeling caused by competition for 
ground and gear conflicts 

- Darwin Mounds: no netters had been seen but some liners on north 
side 

- 59o 10N, 7oW @ 240m in November 2007: big area blocked off by 
Spanish netters 

- 57o 30N, 9o 30W @ 370m: currently 6 Spanish netters/liners 
- Rockall: very little netting on the bank or on the west side; on the east 

side 56o 35N – 56o 55N @ 320 – 385m, 57o 50N – 58o 15N @ 275 – 
370m and 58o 30N – 58o 40N, 14 -15oW @ 730-910m have all been 
areas with large amounts of dumped and lost/abandoned gear 

- Porcupine: 60o 15N, 3o 30W @ 130 -180 fm  
- N Shetland: north of 62o N @ 255m, lost anglerfish fleets 

 
Despite participation in various subsequent national and international 
meetings where the issue of the gathering of detailed data was discussed in a 
formal or informal basis, no specific data were forthcoming as a guide for 
potential mitigation transects other than the initial information presented 
above.   
 



In line with previous mitigation surveys, information was also gathered during 
the survey via contact with vessels operating in the vicinity. Specific details of 
these are given in the sections pertaining to individual surveys. 
 
Utility of Industry and VMS/logbook data  
 
Based on industry consultations, prior knowledge of the fisheries (STECF, 
2006) and the results from previous retrieval surveys, it was decided that the 
fisheries of primary concern were those targeting anglerfish (Lophius spp). 
While there is considerable gillnet activity in the Bay of Biscay, these fleets 
target hake and soak times are optimised to maximise catch while considering 
fish quality. The best judgement of the group was that these fisheries posed a 
significantly lesser problem than those targeting anglerfish, so given finite 
resources, it was decided to concentrate effort in areas further north in 
divisions VI and VII. 
 
Potential survey locations were identified by the group through analysis of the 
VMS data and information provided by the fishing industry. Survey effort was 
allocated to these based on the size of the areas and previous experience on 
what could be realistically achieved based on the available days. The areas  
surveyed during summer 2008 were: 
 

1. Rockall and George Bligh (survey 1, 20 days in June 2008) 
2. North Shetland (survey 2, 20 days in July 2008) 
3. North, West and South Porcupine (survey 3, 20 days in August 2008) 
4. Rosemary bank and SE Rockall  (survey 4, 20 days in September 

2008)  
 
The VMS data allowed for the identification of appropriate depth strata and 
allocation of survey effort within strata. This approach allows for maximising 
the recovery of lost or abandoned gear (mitigation) and provides a basis for 
estimating the amount of lost gear within a particular area, so satisfying the 
two principal objectives of the project. However, as noted previously, while 
VMS data are useful in terms of general fishing activity, they are limited in the 
sense that it is not possible to distinguish between towed and static gear 
activity with any degree of confidence without knowing the operational details 
of individual vessels. Further developments to aid the filtering of VMS may 
yield better methods to discriminate between static and towed gear fisheries. 
Overlaps in speed associated with different operations (hauling, shooting, and 
steaming) in both towed and static gear sectors, and the current lack of 
linkage (availability) between VMS and EC logbook data makes the 
identification of specific vessel activity and target species metiers impossible. 
In conjunction with a range of other recommendations, this needs to be 
resolved in order to quantify the extent of ghost fishing in EC waters.  
 

4.1.4 Task 1d. Obtain data on location of deepwater corals and other 
sensitive habitats. (Lead MI) 

 
To ensure the avoidance of sensitive habitats during the retrieval surveys, 
areas designated as sensitive (deep-water corals, calcified mounds, etc) 
under Annex A of EU regulation 40/2008 (Hatton Bank, North-West Rockall, 



South-West Rockall (Empress of Britain Bank); Belgica Mound Province; 
Hovland Mound Province; North-West Porcupine Bank Area 1; North-West 
Porcupine Bank Area II; South-West Porcupine Bank) were excluded from 
survey locations. Additional information supplied by WGDEC (Working Group 
on Deepwater Ecology [ICES, 2007]) on other locations not yet designated for 
closure were also excluded from potential survey sites and survey design 
were adjusted accordingly. These included a sponge field to the north of the 
Shetland Isles, the location of which was based on information obtained from 
University of Plymouth, UK.  Figure 4.1.4.1 shows the presence (or absence) 
of deepwater sponge based on a UK survey.   
 
The following communications was received from Howell regarding the 
distribution of sponges in the proposed survey area north of the Shetland 
Isles: 
 
“The sponge community is distributed around the 500m contour. In the 
southern end of the channel the community is slightly deeper, so stopping 
your survey at 450m would be fine but I would suggest restarting at 600m. In 
the northern end of the channel I would suggest stopping at 400m but 
restarting at 550m. The community distribution is patchy, but is in far better 
condition in the north than in the south. This is most likely due to trawling 
activity in the region as we saw trawl marks in the sponge belt (or rather what 
was left of it in the south).” 
 
ICES (2007) proposed further areas for closure in order to protect deepwater 
coral in the Rockall areas (Figure 4.1.4.2). The location of these proposed 
closures were also incorporated into the survey design. 
 



 
Figure 4.1.4.2 Proposed additional closures from ICES (2007) in the Rockall 
area. 



 
Figure 4.1.4.1 Location of sponge field distribution North West of Shetland 
Isles. Data supplied by University of Plymouth, UK. 

4.1.5 Task 1e. Overlay data from Tasks 1a-d using GIS software to 
highlight areas with highest probability of ghost nets. (Lead MI) 

 

 
 
Figure 4.1.5.1. Main menu for data entry into project database. 
 
To ensure consistent data collection across all surveys and to facilitate post-
processing of the data, a dedicated Access 2003 database was developed for 
the project (Figures 4.1.5.1. and 4.1.5.2). In addition, data from earlier national 
surveys (UK, Ireland and Norway) were uploaded into the database to allow 
for comparisons between these surveys and earlier work.  



 
This database has been made freely available to other countries and 
organisations (e.g. Norway, France, NEAFC) engaged in national 
programmes, to provide a common template to facilitate comparisons 
between surveys conducted in the North-East Atlantic. As well as the 
development of a standard database, a Standard Operating Procedure (SOP) 
was developed in order to ensure that the actual data collection across all 
surveys was conducted in a standardised manner (Annex 4). From the review 
of earlier international surveys, it is clear that a common recording platform is 
required, with agreed field structures, nomenclature and sampling protocols. It 
is hoped that the operational and biological sampling protocols developed can 
now be used as a common template for all national and internationally led 
surveys. The database has been developed with a number of standard data 
views that allow straightforward tabular or graphical representation of the 
results from all surveys. These are used throughout the report.   
 

 
Figure 4.1.5.2. Data model for project database 
 
The database outlined above was fully integrated with ArcGIS. All VMS data; 
information from fishermen; sensitive habitats; information from previous 
surveys - was overlaid to aid survey design and selection of survey areas. 
Figure 4.1.5.3 shows the overlaid data VMS data from 2005 and 2006 for 
Rockall together with sensitive habitats. Using the data presented, survey 
locations were derived and these are given in figure 4.1.5.4. The actual survey 
locations completed are provided in the individual survey sections. 



 
Figure 4.1.5.3 Integrated GIS plot highlighting VMS, sensitive habitats (closed areas), survey 
strata and previously surveyed areas. The VMS data were taken from a screen dump (yellow 
2005; blue 2006) of gillnet activity. VMS, closed areas and previously sampled areas layered 
using ArcGIS. 
 
 
 



 
Figure 4.1.5.4. Location of primary sampling sites for Rockall survey. 
 
While it was possible to obtain considerable amounts of VMS data, it was not 
possible in many cases to distinguish between gear types due to a lack of 
logbook data. The VMS data was therefore interrogated based on prior 
knowledge of the fisheries and their patterns. However, making an 
assumption of that hauling speed of gillnets is lower (~1-2knots) than trawling 
speed (>3knots) it was possible to separate out the activity of the towed and 
static gear sector. Figure 4.1.5.5. shows the VMS activity of VMS data filtered 
by speed (maximum 2 knots). This pattern confirms well to prior knowledge of 



the distribution of the gillnet fishery (see figure 4.3.2.1.3.1 for the transects 
completed based on this data). 

 
 
Figure 4.1.5.5. VMS data and location of sensitive habitats in the porcupine area. Actual 
transects completed are given in individual survey sections. 

4.2 Work Package 2. Assessment and selection of appropriate retrieval and survey 
equipment and deployment techniques.  

 

4.2.1 Incorporating Tasks 2a-c - Collation and Review of current retrieval 
systems (“creeper”) designs and selection for project surveys,  

 
 
Substantial quantities of ‘ghost nets’ have been retrieved during previous 
surveys with towed grapnels (“creepers”), but those surveys have indicated 
that the existing creeper systems deployed may not be totally effective. On 
many hauls only small fragments of netting were recovered, but it is not clear 
whether these  fragments recovered were small independent sections or if the 
retrieval grapnel simply tore through larger nets, leaving the balance of the 
gear behind. Under Task 2c a review of different creeper designs and retrieval 
systems used in different fisheries was undertaken to select the most efficient 
retrieval gear for the surveys. Creeper design was an issue that had been 
raised by industry sources, who had questioned whether the Norwegian 
retrieval gear was in fact the most appropriate gear for net retrieval in deep-
water. 
 
 
The typical recovery method used for retrieving lost gears consists of dragging 
an implement (commonly called a “creeper”) along the seabed to snag lost 
gears (Figure 4.2.1.1). 



 
Figure 4.2.1.1 A typical retrieval operation.  
 
A variety of creeper designs has been identified, all of which are more or less 
variations of the same general principles, comprising a single heavy-toothed 
steel bar or multiple devices mounted to a steel bar, connected with heavy 
towing chain to a towing warp.  Such creepers are reasonably efficient in 
shallow water when the exact location of lost gear is known, and are generally 
carried aboard all static gear fishing vessels. A number of examples of 
different designs are shown below, but the most common creeper 
incorporates rows of staggered teeth placed at 90º angles along a ~1.5m steel 
shaft (Figure 4.2.1.2). Figures 4.2.1.3–4 show other designs of creeper used 
in shallow water. 

  
Figure 4.2.1.2 A standard creeper design used by many inshore gillnet vessels (EC, 2003) 
 

 
Figure 4.2.1.3 Creeper used for retrieval of longlines (Huntington et al., 2005) 



 

 
Figure 4.2.1.4 Creeper used by Norwegian gillnet vessels and Spanish longliners (Huntington 
et al., 2005) 
 
An interesting variation has been used by the Columbia River Inter-tribal 
Fisheries Commission (USA). This device consists of a 2m wide semi-circular 
bar made of 10mm thick steel with up to 6 individual creepers strung from it 
(Figure 4.2.1.5). This device is towed at 1.5 knots, but has only been used in 
very shallow water, i.e. <20m deep. 

 
 
Figure 4.2.1.5 CRITFC Retrieval system used in the Columbia River 
 
Heavier creepers are used by larger gillnet vessels in deeper water, and are 
also carried by many deep-water whitefish trawlers to recover lost trawl nets. 
Typical examples are shown in Figures 4.2.1.6–8. A fairly typical design of a 
deep-water creeper used by French and Spanish gillnet vessels consists of a 
main shaft 50mm (Ø) in diameter and 1.5m in length. The shaft is fitted with 
two sets of claws made from 25mm plate, each set of claws making up a 
diameter of ~700mm. The complete creeper contains two of these 1.5m 
sections, with each section having an eye either end of the shaft for 
attachment purposes. This design is commonly used by commercial fishing 
vessels to retrieve lost gear in waters up to 1000m deep. 
 



 
Figure 4.2.1.6 Creeper used quite commonly among flag-of-convenience netters working 
deeper water or heavier gear (Huntington et al., 2005) 
 

 
Figure 4.2.1.7  A chain creeper used commonly by Spanish gillnetters (Huntington et al., 
2005) 
 

  
 
Figure 4.2.1.8  A French triangular creeper used extensively by gillnet vessels 
from Ile d’Yeu and St Malo. 
 
 
All these designs are used by commercial vessels to retrieve their own gear 
lost during fishing operations. In these circumstances the position of the gear 
is accurate and retrieval is targeted. However, in several countries, there are 
dedicated net-retrieval surveys in areas suspected of having high levels of 
gear lost. In these surveys there is usually some positional information, but 
the accuracy can be at a much lower resolution, so the retrieval systems 
deployed are designed to cover bigger areas and are constructed with 
multiple creeping devices. Examples of such systems include the following: 
 
Newfoundland 
A new retrieval gear was designed and built at the Fisheries and Marine 
Institute in Newfoundland for recovery of cod gillnets in shallow waters around 
Placentia Bay in Newfoundland, as reported by He et al. (2001). This retrieval 
gear consisted of five spikes (hooks) on an axle, which were attached to two 
16" rubber bobbins 5 m apart (Figure 4.2.1.9), and is hence called the bobbin 
rig. The bobbin rig was designed to be used by itself or with additional 
creepers attached to it. The bobbin rig was towed by two chains to increase 



stability and weight. Rubber bobbins act as wheels, so that the gear will roll on 
the seabed. It was envisaged that the “wheeled” design would reduce 
unnecessary damage to the seabed while the retrieval gear was being towed. 
Two sizes of creeper were designed and built. They were towed behind the 
bobbin rig during the latter part of the operation. Figure 4.2.1.10 shows the 
full-scale version at sea. 
 

 
 
Figure 4.2.1.9 Gillnet retrieval bobbin rig as seen in the flume tank at the Fisheries and 
Marine Institute, Newfoundland (He et al., 2001) 
 

 
 
Figure 4.2.1.10 The bobbin rig, with creepers, being hauled onboard (He et al., 2001). 
 
Norwegian System 
The Norwegians who have carried out annual retrieval surveys in the 
Greenland halibut fishery for many years have also developed their own 
creeper system (Figure 4.2.1.11 - 13).  This heavy retrieval gear consists of a 
steel bar 3 m long trailing three 2.2 m long chains each attached to a single 
grapnel with 16mm chain (Kolle et al., 2004). Including the chains attaching 
the bar to the trawl wire, the overall length of the gear is 12 m. This creeper is 
generally deployed from large whitefish trawlers with stern ramps, and 
retrieved nets are hauled onto the net drums.   
 
 



 
Figure 4.2.1.11 Diagram showing the retrieval gear used by the Norwegian Directorate of 
Fisheries and the general method of deployment (Furevik, 2000). 
 
 

 
Figure 4.2.1.12 Norwegian-style net-retrieval gear  
 

 
Figure 4.2.1.13 Creeper gear on board the MFV "India Rose" 
 
For the retrieval survey carried out by Cefas in UK waters in 2006, the method 
of deployment was the same, but a single large grapnel was used at the 
request of fishers contributing to the industry-science project (Figure 4.2.1.14). 
The design of the grapnel was identical to that of the three grapnels used in 
the Norwegian gear, but to maintain a similar weight, the grapnel was scaled 



up in size by 50% and attached to the warp using 18 m of chain (Large et al., 
2006).  

 
 
Figure 4.2.1.14 Single creeper used on CEFAS retrieval survey in 2006 
 
Baltic Methodology 
Another simple method of retrieving gear in areas of clean ground is to sweep 
the area with a trawl net. Although this process may not be as effective as 
creepers, using a trawl has the advantage of covering a larger swept area 
than a creeper. Efficiency can be increased by attaching small creepers to the 
wingends of the trawl. Using this principle, a further alternative retrieval 
method has been developed in the Baltic Sea for recovering nets, as reported 
by Tschernij et al. (2005). This system consists of a main wire 100 m long 
divided into nine sections and towed either between otter boards or a pair of 
boats. Individual creeps are attached to steel/PE extension wires 20 m long 
and 12 mm diameter, hooked on the main wire. The nine sections of the main 
wire are constructed of 16-mm diameter nylon-steel wire covered with 2” 
rubber discs To protect the uncovered parts of the main wire (attachment 
points) against abrasion, one 7” rubber disc is added at the terminal end of 
each section, excluding the first sections, where no discs are added, and the 
mid-section, in which 7” discs are added every metre. 
 
Novel creeps, named “the spinning double-creeper”, have been manufactured 
of two 500 mm long sections (45 x 45 mm square steel tube) with 16 claws (4 
on each of the four sides) on each section (Figure 4.2.1.15). The claws with 
rounded edges are cut out of 10 mm thick steel plate and welded onto the 
tube. The two drags are attached to each other using a swivel, enabling both 
sections to spin freely during towing. A 1-m chain (4kg/m) is used in front of 
the first drag to press it against the seabed. To facilitate the handling of the 
gear and to prevent it becoming twisted, swivels were used between each of 
the nine sections of the main wire and between drags and the six 20-m long 
extension wires (Figure 4.2.1.16).  A netsonde is also attached to monitor the 
position of the main chain in relation to the seabed. 
 
 



 
Figure 4.2.1.15 Retrieval system used in the Baltic Sea 
 

 
Figure 4.2.1.16 Spinning double creeper 
 
Selection of Creeper Designs for Project Surveys 
 
Following review of all the designs of creeper, three alternatives approaches 
were identified as being appropriate for the DEEPCLEAN retrieval surveys: 
 

• Use the existing Norwegian design. 
• Use the existing design with slight modifications to improve efficiency. 
• Consider new designs, and in particular the Baltic system. 

 
These alternatives were discussed at two DEEPCLEAN project meetings held 
in October 2007 and February 2008. The Baltic system was considered at 
length, but a number of operational difficulties in using this door-based system 
in deep water were identified. It was felt that this system was more 
appropriate for shallow water with minimal tidal currents. In the deeper water 
of the DEEPCLEAN surveys the door system would give only a marginal 



increase in swept area given the amount of warp that would have to be shot. It 
was also felt that it would be difficult and potentially dangerous to try to work 
this system, given the likelihood of the doors crossing when encountering lost 
gear. The option of using two boats was ruled out on the basis of cost. 
Therefore, this creeper design was rejected. 
 
The Columbia River creeper with the semi-circular design was also 
considered. It was felt that this could be modified and enlarged to suit the 
project requirements, but as it was unproven in deep water, it was also 
rejected. 
 
Similarly, the other designs of single creeper were felt suitable in shallow 
water or in cases where there was good positional information, but given that 
this was not likely to be the situation on the DEEPCLEAN surveys, these 
designs were also discarded. 
 
Therefore, it was agreed that the current Norwegian system seemed the most 
appropriate for the work, noting that there were some drawbacks with the 
design. A number of modifications were suggested (below). 
 
In particular, concerns were raised about the anchors attached, because the 
flukes of these anchors had shown a tendency to bend or snap off. It was 
therefore agreed that the anchors would be modified to make Angle C in 
Figure 4.2.1.17 below as acute or sharp as possible, providing maximum bite, 
but still providing extra strength to the prongs and to prevent them from 
bending back, as previously experienced.  It was further decided  that each 
"gill" or "support" would have two notches cut into them ~30–40 mm deep, as 
shown in the sketch (A and B), to improve efficiency.  Figure 4.2.1.18 shows 
the modified anchors. As these "cuts" in the gill/support could weaken the 
overall strength of the plate, it was agreed to weld on "bead" or "steel rod" in 
the immediate vicinity of such cuts, but only if found to be necessary.  
 

 
Figure 4.2.1.17 Modified anchor for Norwegian-style creep 



 
Figure 4.2.1.28 Modified anchors with strengthening pieces and notches 
 
In order to increase the effectiveness of the creeper during the Irish survey of 
2006, large shackles were attached at random intervals along the towing 
chains (Figures 4.2.1.19–20). The addition of these shackles proved excellent 
for catching small panels of netting, although considerable fine-tuning was 
required to achieve the optimal rigging arrangement and to stop the shackles 
fouling the chains (Rihan et al., 2006).  This happened because of the 
excessive length of chain connecting the anchors to the beam (~4.5m) and 
the tendency of the chains to catch in the shackles.  To solve this, the chain 
connecting the anchors to the beam were eventually halved in length (to 
~2.2m) and the shackles moved to the chain lengths above the beam. This 
system was adopted for the DEEPCLEAN surveys. 
 
 

 
Figure 4.2.1.39 Shackles connected to chain links 
 
 
 
 
    
                                                                                       
 
                                 
 
 
 
Figure 4.2.1.20 Method of attaching shackles to towing chains 
 

4.2.2 Task 2d.  Agree an appropriate protocol for defining ‘ghost nets’ that 
are surface-marked but have been abandoned 

 



Abandoned, as opposed to lost nets, are believed to be a significant problem 
in the deep-water gillnet fisheries, as evidenced by Rihan et al. (2006). 
However, defining what constitutes an abandoned net is problematic from a 
legal perspective, given the complex rules regarding salvage rights.  Surface 
markers may still be attached to the gear, but in many cases this does not 
provide sufficient information whether the net is abandoned or operational. 
Abandoned fishing gear implies that the gear has no financial value to the 
fisher, and that leaving it in the sea is a convenient means of disposal. This 
practice breaches the International Convention for the Prevention of Pollution 
from Ships (MARPOL), which specifically prohibits the abandonment/dumping 
of fishing gear (Annex V, Regulation 3), although the accidental loss of fishing 
gear is, however, recognised under Annex V, Regulation 6. MARPOL does 
not clearly define, though, what constitutes abandonment (Browne et al., 
2005). 
 
In the absence of a clear and unambiguous definition for the purposes of the 
DEEPCLEAN net-retrieval surveys the management measures outlined in the 
STECF (2006) was adopted. These are currently enacted into EU legislation 
by Annex III Part A, paragraph 8.8 of EU regulation 40/2008. The provisions of 
this regulation deem that: 
 

“The naval services or other competent authorities shall have the right 
to remove unattended gear at sea in ICES Zones IIIa, IVa, Vb, VIa, VIb, 
VII b, c, j, k and XII east of 27o W in the following situations: 
(a) the gear is not properly marked; 
(b) the buoy markings or VMS data indicate that the owner has not 
been located at a distance less than 100 nautical miles from the gear 
for more than 120 hours; 
(c) the gear is deployed in waters with a charted depth greater than that 
permitted; 
(d) the gear is of an illegal mesh size”. 

 
On the basis of these regulations, during the net retrieval surveys, a three-
step process was adopted for gear encountered in order to clearly identify 
when a net has been deliberately lost or abandoned: 
 

1. Identify the name of the vessel from buoy markers and determine 
whether buoys comply with EU regulations (1805/2005). 

2. Cross-check the vessel name with VMS data from the Naval services 
(Ireland or Scotland) to determine when the gear had been deployed.  

3. On the basis of information with the Naval services, if the buoy 
marking contravenes EU gear-marking regulations (Commission 
Regulation (EC) No. 356/2005) or if VMS data show that gear has 
been left unattended for more than the 120 h period, then the gear will 
be considered as a ghost net and hauled.  

 

4.3 Work Package 3.  Undertake retrieval campaigns using data and 
information collated in tasks 1 and 2.  

 



Task 3a.   Notify industry of retrieval surveys prior to commencement. 
(Lead SFIA) 

 
Prior to commencing both retrieval and camera surveys (task 3b), the 
maritime industries were notified of forthcoming activities up to four weeks in 
advance. Industry notices (annex 5) were published in national fishing press 
e.g. the Irish Marine Times, Irish Skipper and Fishing News (UK) and were 
also circulated to industry through the Secretariat of the NWWRAC. In 
addition to the formal notice to mariners, a number of articles were published 
in various trade and national press in the run up to the summer survey 
season. Finally, Defra circulated industry notices to UK registered vessels.  

4.3.1 Task 3b. Underwater observation of retrieval gear to assess 
efficiency. (Lead Cefas) 

 
Background 
Under the original project proposal, only five days of vessel time were 
allocated to conduct the underwater observations of the creep and gillnet 
interactions. This work was considered very important, given that there is still 
some doubt as to whether fragments of netting retrieved from earlier surveys 
were indeed individual pieces or ripped from a larger section of lost net. 
Another possible explanation if whole gillnet fleets are being contacted but not 
retrieved is tow duration. The maximum tow duration when no major changes 
in warp tension (indicating contact with fishing gear or snagging on seabed 
obstructions, etc.) were recorded was 4 h in most surveys, after which the 
gear was hauled to the surface and checked. It is possible that gillnets were 
contacted by the retrieval gear without (for whatever reason) a clear change in 
warp tension monitored on the vessel. If this happens, a fleet could be towed 
for some time and may break or disintegrate. 
 
A further concern is that the angle of a transect to contacted gillnet fleets may 
affect retrieval efficiency. Information from scientific observers on UK 
gillnetters suggest that fishers generally set gillnets parallel to slope contours, 
particularly on steep slopes (C. Garrod, Cefas, pers. comm.). Consequently, 
transects running directly down the slope (as in the Cefas surveys, for 
example) will mainly contact nets at an angle of around 90o, and this may not 
be the optimum angle for retrieval efficiency. 
 
The point of contact on a fleet (middle or close to the end) may also impact on 
retrieval efficiency. In practise this is difficult to control, but nonetheless, in 
order to try to provide even an approximate estimate of the scale of ghost 
fishing, it was considered necessary to quantify the efficiency of the creep. 
This is technically challenging owing to the physical construction and handling 
of the creep during shooting and hauling and the difficulty of attaching an 
underwater camera to the creep. Therefore, it was first necessary to develop a 
system to mount the camera to the creep close enough to its ‘operational’ 
end, while remaining conscious of the comparatively fragile construction of the 
camera and video recording unit.  
 
 
Camera survey programme  
 



The schedule for the camera work was brought forward due to vessel time 
being made available by the Norwegian Directorate of Fisheries. The main 
focus of this new work was to explore the technically challenging need to 
attach a comparatively fragile camera to the creep system. This involved 
experimentation to determine the appropriate mounting, rigging and deck 
handling procedures for the full scale camera trials. The costs associated with 
this were not originally factored into the project, but due to the potential 
benefits in terms of advancing the methodology, the project consortium 
agreed to accommodate the additional work by making available additional 
resources. 
 
Norwegian Trials on F/V “Kvalskær” 
 
The project consortium was provided with additional vessel  time during the 
nationally funded annual Norwegian retrieval survey. Staff from both BIM and 
CEFAS participated in the survey for 4 days which was dedicated by the 
Norwegian authorities to the camera development work . The provision of 
these additional days by the Norwegian authorities resulted in considerable 
progress being made that would otherwise have been at expense of the 
limited vessel time available under the project. 
 
The overarching purpose of the Norwegian trials was to initially determine the 
best methods for camera mounting and deployment / retrieval. The specific 
objectives of the trials were then 
 

1. the application of floating device/s to keep the frame in an upright 
operating position; 

2. setting up rigging so as to place the frame in its correct position 2m 
above the central point of the creeper beam; 

3. to devise retrieval and deployment procedures suited to the vessel’s 
stern design; 

4. to establish the strength, durability and stability of the whole system 
when operating under various bottom conditions;  

5. to install the recording unit, lights and camera and make initial 
adjustments; 

6. to conduct trial tows in shallow depths to adjust light settings and 
camera focus; and 

7. to log all adjustments/ modifications and design parameters 
 
Design and rigging variants 
 
A camera frame was designed by the Marine Institute, constructed in the UK 
and shipped to Norway. For floatation, float bags (3 floats per bag) were made 
up and lashed together to make a ‘box’ of 27 floats. An additional 3 bags of 
floats were set across the top over recording unit to compensate for the 
weight of the camera and housing (Fig. 4.3.1.1). Subsequent modifications 
were made to the flotation system as the initial design was not though robust 
enough and the floatation rig was strengthened with chain and a cover bag to 
reduce the risk of loss of floats during operation. This was deemed necessary 
as any loss of floatation during towing could have resulted in severe damage if 
the frame and camera came into contact with the creep or the seabed. 
 



 
Figure 4.3.1.1 Camera frame compensatory floatation. 
 
Prior to the trials, it was decided that a three point attachment would likely 
produce the optimal viewing position while maintaining a safe distance above 
the creep rather than mounting the camera and frame directly onto the creep. 
The intention was to have the camera placed directly above or just behind the 
towing beam with the camera angled downwards to observe the anchors (Fig. 
4.3.1.2).   
 

 
Figure 4.3.1.2 Mounting position of the camera housing above the creep. 
 
The next challenge was working out how to deploy and retrieve the camera 
system and creep. A lifting strop was fitted to allow the camera to be lowered 
and raised using the deck crane. After observing the initial exercise of 
deploying and retrieving the creeper gear as normal it was noted that it would 
not be possible to execute with the frame attached due to the limited deck 
space. The camera frame was therefore deployed by lifting it with the deck 
crane and attaching the three point camera bridles directly to either end of the 
creep beam and the apex of the chain towing bridles when the creep was 
hauled up to the towing block. For retrieval, the lifting strop was retrieved and 
attached to the deck crane and hauled up in tandem with the creep. 



 
Results 
One of the main conclusions from the work was that the deck layout on the 
Norwegian pelagic trawler was unsuitable for deployment in even moderate 
weather conditions and that this had to be factored when selecting a vessel to 
undertake the full observation trials. It should be noted that the work described 
here took several days of trial and error to find the optimal mounting and 
deployment system.  
 
Unfortunately, because of technical problems with the camera and housing, 
no underwater footage was obtained, but significant insights were gained in 
terms of mounting and onboard handling procedures, and this was indeed the 
primary aim of these frame trials.  
 
As a result of this work the subsequent efficiency trials could be conducted 
confidently with well structured experimental procedures. 
 
Retrieval gear efficiency trials on M/V “India Rose” with assistance from M/V 
“Atlantic Fisher” (Cefas lead) 
 
Following from the unscheduled development work carried out during the 
Norwegian retrieval survey, a structured set of experiments were conducted 
off the west coast of Ireland 5 - 13 May 2008 using the MFV “India Rose” ”, 
the vessel selected to carry out a substantial part of the retrieval work. The 
trials were carried out in shallow waters to the north-northwest of the Dingle 
Peninsula in southwest Ireland. A scientific paper based on this element of the 
project is in preparation. 
 
The purpose of this work was to observe the interaction of the creeps with 
gillnets specifically deployed by a gillnet vessel chartered by BIM (external to 
project costs). In recognition that the time allocated in the project was likely to 
be insufficient to conduct the work, Cefas funded one additional days charter 
and BIM an additional three (externally funded to the project). The primary 
objectives of the trials were: 
 

1. to dry- and wet-test the camera systems to ensure full functionality;  
2. to deploy the creep in shallow water (<100 m), and away from any 

gillnets, without the camera frame attached, to give the skipper, crew 
and scientists experience in deployment and retrieval to determine the 
best operating system/protocol; 

3. to check the camera frame for polishing and damage.; 
4. to mount the camera and lights and deploy the rig in shallow (~ 100 m) 

water for a short tow (~30mins) to determine if the grapnels are in view 
and adjust as required; 

5. to observe the efficiency of the retrieval gear under a range of 
conditions including different sea-bed substrate (hard and soft), 
different depths (shallow and deep), range of angle of contact of the 
retrieval gear to the gillnet fleet (0o, 45o, 90o) and varying the point of 
contact of the retrieval gear to the gillnet fleet (middle, end of fleet etc); 
and 

6. to observe whether fragmentation was occurring by continuous towing 
of a gillnet fleet for 1 hour (the maximum camera recording time).  



 
The efficiency trials were carried out on the northeast slopes of the Porcupine 
Sea Bight (51º 31”N/ 11º 58”) in waters off the west coast of Ireland. The 
gillnet fleets were of monofilament (mesh size 290 mm) with head and 
footropes of 18mm diameter and were deployed by the chartered commercial 
gillnetter “Atlantic Fisher”. No extra floatation was used on the head rope, and 
the footrope was leaded internally. Three fleets of approximately 1 km in 
length were deployed in the shallower depth (200 m) and one fleet of 2 km 
was deployed in deeper water (730 m). The gillnet fleets used were neither 
new nor old, so were likely to be fairly typical in quality to those used 
commercially. 
 
Based on the experience gained during the Norwegian trials, a number of 
design modifications to the camera frame and floatation rig were made. This 
included the replacement of the flotation system using trawl floats to the use 
of deep-water syntactic foam, which was sourced from the US. This allowed 
the floatation to be included as an integral part of the frame and streamlined 
the construction and rig considerably.  
 
The first stage of the work involved ensuring that the camera operated 
correctly and finding the optimal position for the camera relative to the creeps. 
This took a considerable amount of time, because a number of adjustments 
had to be made to both the camera and the frame. Gillnets were initially 
deployed in comparatively shallow water (100–120 m) to allow time for the 
methodology to be developed without the time associated with haulback in 
deep water and also for improved visibility. Following a number of hauls in the 
shallow water from which a considerable amount of underwater footage was 
obtained, the vessel then moved further offshore into deeper water (~400m). 
However, observations were severely hampered by the amount of fine mud 
sediment created by the creeps severely reducing visibility.  
 
Results 
 
Prior to commencing the efficiency trials the system was deployed and 
footage recorded to fine-tune the angle of the camera in relation to the 
grapnels of the retrieval gear and to observe the behavior of gear when towed 
at different speeds and in different tidal conditions. Good footage of the 
grapnels interacting with the seabed was only obtained after considerable 
fine-tuning of the angle of the camera to the retrieval gear. However, once set, 
the camera required minimal adjustment throughout the remainder of the 
trials.  
 
The effect of varying towing speed resulted in, at 1-1.4 knots (slow), a ‘jerking’ 
motion of the retrieval gear with the grapnels continuously in contact with the 
sea-bed but yawing from side to side; at 3-3.5 knots (fast), only occasional 
contact of the gear with the sea-bed; and at 2-2.3 knots (approximately the 
usual towing speed used in previous surveys), good gear stability with the 
grapnels in continuous contact with the sea-bed. A towing speed of 2-2.3 
knots was used for all other trials. The effect of towing in different tidal 
conditions resulted in, for across the tide and into the tide, continuous contact 
of the grapnels with the sea-bed, and, for with the tide, continuous bottom 
contact but not by all three grapnels at any one time (grapnels exhibited a 



slight yawing motion). However, this motion was not particularly marked and 
consequently tidal conditions were not considered for the remainder of the 
trials. 
 
Varying the angle of contact of the retrieval gear to the gillnet fleet (0, 45, 90o) 
gave considerably different results. The gear was captured at 45o and 90o at 
the first attempt but not at 0o because on each occasion (2 attempts) the dahn 
line was captured but subsequently parted. At 45o, the fleet was captured first 
by the port grapnel followed by the centre and then the starboard grapnel. At 
90o, the fleet was captured by all three grapnels simultaneously. However, the 
trial using 45o was carried out in shallow water on hard substrate (rocky), 
whereas the 90o trial was carried out in deep water with a much softer 
substrate. The rockier substrate appeared to have a detrimental effect insofar 
as sometimes the entire retrieval gear was observed to skip off the seabed for 
short periods. On one occasion, the array was observed to strike the bottom 
of the camera frame, indicating a clearance from the seabed of some two 
metres. On the softer substrate, the creepers were observed to maintain a 
high degree of contact. Depth appeared to have no effect on the behaviour of 
the retrieval gear as long as warp/depth ratios were 1.5:1 or greater. 
Observations in deep-water were severely hampered by the amount of fine 
mud sediment suspended through the action of the creeps. Towing a captured 
gillnet fleet for one hour did not result in any fragmentation of the fleet. Due to 
time constraints, it was not possible to investigate the effects on gear capture 
of varying the point of contact of the retrieval gear with the gillnet fleet (middle, 
end etc).  
 
The results should be seen only as indicative because there was insufficient 
time available at sea to test all individual factors with a sufficient replication, 
particularly in deeper water. This lack of time, and the requirement that the 
trawler hauled and deployed nets dictated the use of much shorter gillnet 
fleets (1-2 km) than used in commercial deep-water gillnet fisheries (up to 10 
km). Notwithstanding these limitations, the results presented have been used 
to make the following observations: 
 
• The results suggest that tidal conditions can be ignored when conducting 
future surveys and that towing speed should, as in previous surveys, be 
around 2 knots.  
 
• Bottom substrate type was observed to have some effect on the behaviour 
of the retrieval gear and this may result in reduced gear efficiency on hard 
substrates. However, any reduction in efficiency is likely to be small and may 
not have a substantial overall impact on survey results given that gillnets are 
mostly fished on soft bottom substrates. 
 
• Water depth appears to have little impact on retrieval efficiency within the 
depth range examined (200-730 m) and there are no a priori reasons why this 
conclusion should not also apply to surveys outside this depth range, in 
deeper waters, for example. 
 
• Information from scientific observers on UK gillnetters suggests that 
fishers generally set gillnets parallel to slope contours. The results presented 
suggest that saw-toothed transects (transect at a 450 angle to gillnets) and 



straight transects (transect at a 900 angle to nets) result in similar efficiency 
but that the former may give greater potential for contact with gear particularly 
on hard substrates when the retrieval gear may bounce. 
 
• In all of the above, retrieval efficiency refers to the actual efficiency of the 
retrieval gear to capture gillnet fleets present on the seabed. Notwithstanding, 
such captured nets have to be raised to the sea surface and it is possible that 
water depth and the point of contact of the retrieval gear with a fleet (middle or 
close to the end) may impact on the success of retrieving gillnets to the sea-
surface.  However, there was insufficient time available to examine these 
factors and the nets used were not of the length used in commercial deep-
water fisheries.  
 
• A particular concern in previous BIM and Cefas surveys was that 
frequently only parts of gillnets (small fragments of net a few metres square, 
short lengths of headline or leadline with some netting attached, or 
occasionally both headline and leadline with netting attached) were retrieved. 
One explanation for this is that the gillnet fragments retrieved were from 
complete fleets that parted on contact with the retrieval gear. Another 
explanation is that the retrieved pieces could have been gillnet fragments 
discarded by fishers as they replaced old, damaged, or worn sections of 
netting (Large et al., 2009). The fragmentation trial carried out in this present 
study (towing a captured gillnet fleet for one hour) did not result in any 
fragmentation of the fleet, however this result should be interpreted with 
caution for several reasons. It is possible that towing for more than one hour 
may produce fragmentation if the fleet is weakened progressively with time. 
The fleet used was only 1 km in length and a fleet of commercial length will be 
much longer (and therefore heavier with greater drag) and consequently may 
be more prone to fragmentation.  
 
• Finally, compared with the retrieval gear previously used on the Cefas and 
BIM surveys, the gear supplied for the camera trials had been modified. That 
the tines of the grapnels had been strengthened with supporting plates is 
considered unlikely to have had a substantial positive effect on efficiency, 
however slots cut in the leading edge of the strengthening plates may reduce 
the extent to which any ropes captured move up and down on the grapnel 
tine. Thus re-interpretation of the results from the BIM and Cefas surveys 
carried out before the DEEPCLEAN project cannot be made as  potentially 
these modifications could reduce abrasion of ropes etc and this could result in 
reduced fragmentation.  
 
Conclusions on efficiency 
 
Although quantitative estimates of gear efficiency could not be developed, the 
qualitative results indicate that the efficiency of the Norwegian retrieval gear 
when used in a transect survey is likely to be extremely high, particularly if the 
transect design is optimised (saw-toothed down slopes) and the gear is 
modified to reduce abrasion of captured nets.  
 



1.1.1 Task 3c. Undertake surveys and collect technical and biological data 
from retrieved nets. (Lead BIM & CEFAS) 

 
Four retrieval surveys were conducted during the summer of 2008. In total, 82 
survey days were completed over a four month period. The surveys extended 
from the southern part of the Porcupine in ICES area VIIk and extended north 
to cover the Rockall and Rosemary banks in ICES area VIb and to the north of 
the Shetland Isles in ICES area IVa. In total 390 transects were conducted 
with an aggregated total swept length of 2628km.  
 
Given the potential financial value of the individual surveys and national 
corporate governance issues relating to procurement, an EU wide open 
tendering process was initiated to select a vessel(s) for conducting the 
retrieval trials. Vessels were invited to tender for all or part of the survey. 
Invitations to tender were posted in trade press and surveys, posted on the 
Official Journal of the European Union (OJEU). Four vessels were considered 
technically suitable for the work. owing to cost similarities, two vessels were 
selected to undertake the work on behalf of BIM – MFV “India Rose” (Ireland) 
and the MFV “Porto Mar” (Spain). A full breakdown of the tender evaluation 
criteria can be found in Annex 6 and the details of the successful vessels are 
given in annex 7. 
 
Cefas conducted an open tender process in January 2008 for two retrieval 
surveys and one camera survey. An evaluation panel at Cefas met on 14 
March 2008 to evaluate four tenders received from vessels to undertake 
survey work for the contract.  One tender passed the evaluation criteria, but 
the daily cost of this vessel was so high that it was too expensive for the 
budget available. Following unsuccessful negotiation with a representative of 
the vessel company to agree a reduction in the vessel’s daily cost, it was 
decided between Cefas, MI and BIM that if a suitable vessel passed the BIM 
evaluation and was selected to carry out surveys being arranged by BIM, that 
Cefas would use a BIM-selected vessel. Two vessels passed the technical 
and financial criteria, so it was suggested by BIM that Cefas use the vessel 
“India Rose” for the three Cefas-led surveys.  
 
 

1.1.1.1 Survey Methods and Generic Results 
 
It is important to note that all four surveys had two primary functions i) to 
conduct targeted retrieval exercises of lost, discarded and abandoned nets in 
deep-water gillnet fisheries > 200m and; ii) to conduct structured surveys in 
order to estimate the quantity and range of ghost nets in these fisheries. To 
undertake dedicated mitigation exercises it is necessary to operate in 
locations where detailed positional information received from the industry 
indicated where lost nets were likely to be present. The selection of transects 
for the second objective, was done using a standard approach to survey 
design by randomly selecting specific transects within pre-defined depth strata 
and with the level of effort allocated based on activity levels within these strata 
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as indicated by VMS activity. Positions of individual transects are shown in 
figure 4.3.2.1.1 (full details are provided in annex 8a-d) and the number of 
transects per stratum by survey is shown in figure 4.3.2.1.2  
 

 
 
Figure 4.3.2.1.1. Positions of all transects (survey and mitigation) undertaken under the 
auspices of the project together with data from historic (UK and Ireland) surveys included in 
the database. 
 
Obviously, combining the data associated with each of the mitigation transects 
and survey transects, will lead to a biased perspective as to the overall 
amount of lost nets in a given area. This would be akin to aggregating data 
from commercial catches with fishery independent surveys and providing one 
index of abundance. Clearly, this would result in an upward bias in estimates 
of abundance. The distribution of survey positions assumes that lost nets are 
evenly distributed within strata, although in the case of the survey conducted 
on the Porcupine where raw VMS data were available and more detailed 
information about spatial gear-specific fishing activity, the survey effort 
distribution within strata was biased towards areas of higher gill net and lower 
mobile gear activity. It is possible that lost gears are confined to particular 
areas (aggregated distribution) and if these are not considered adequately in 
the survey design, then the overall abundance estimate could be an 
underestimate if aggregations are missed. In practice, it is unclear how lost 
nets are distributed in the fisheries examined and as a consequence, the only 
appropriate method was assuming a homogenous distribution pattern within 
strata. Where available (Porcupine), the raw VMS data were used to weight 
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the survey within strata. However, this was not possible for the Shetland and 
Rockall area as only copies of charts with VMS data overlaid were available. 
The data in the following sections are treated separately for the above 
reasons and discussed relative to the mitigation or the survey component.  

 
Figure 4.3.2.1.2 . Distribution of sampling by strata across all four surveys (transect and survey 
combined) 
 
Overall, 2628km of transects were conducted in the four general areas. In 
total 13.6km of gill nets were recovered (table 4.3.2.1.1). In addition, a number 
of other fishing gears, particularly long lines were also retrieved as well as 
associated general marine debris, including old trawl warp; old 
telecommunications cables; trawl bridles and other miscellaneous items 
including a lost current meter.  
 
Survey Area Transect 

Type 
Aggregated 
Transect 
Length (m) 

Length 
Recovered 
Gill Nets 
(m) 

Recovery 
Ratio 
(recovered 
length/transect 
length) 

Percentage 
of total 
transect 
distance 
defined as 
Mitigation 
Transects 

Deep1 Rockall Mitigation 101649 4550 0.045 21% 
Deep1 Rockall Survey 373180 0 0.000  
Deep2 Shetland Mitigation 126490 2901 0.023 19% 
Deep2 Shetland Survey 527099 303 0.001  
Deep3 Porcupine Mitigation 65247 2300 0.035 7% 
Deep3 Porcupine Survey 865280 2651 0.003  
Deep4 Rosemary Mitigation 12446 1 0.000 5% 
Deep4  Rosemary Survey 225794 660 0.003  
Deep4 Rockall SE Mitigation 118733 250 0.002 34% 
Deep4  Rockall SE Survey 232630 1 0.000  
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Table 4.3.2.1.1. Summary results of gillnets retrieved during all surveys. Note that the for each survey, 
the results are split between mitigation and survey based transects and the proportion of effort 
associated with mitigation transects is presented in percentage terms.  
 
Figure 4.3.2.1.3 gives a summary of the fish and crab catches (by number) for 
each of the four surveys. Broadly speaking, the composition of the catches 
was balanced between fish and crab. Detailed information on catches 
associated with individual surveys is presented in the individual survey 
sections.  
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Figure 4.3.2.1.3. Composition of catches removed from retrieved gillnets for all four surveys 
 
The following sections provide a detailed breakdown of the results obtained 
from the individual surveys. 
 

1.1.1.1.1 Cruise #1 – Rockall and George Bligh Banks 
The vessel selected to undertake the cruise was the MFV ‘India Rose’ (D683) 
a 37m (LOA), 700kw stern ramp freezer trawler based in Killybegs, Ireland. 
(full vessel specifications are given in annex 7). The vessel had been used 
previously for deepwater gillnet retrieval studies under nationally funded 
programmes and therefore had a good working knowledge of the practical 
aspects of the work. The survey was staffed with scientific crew from BIM, 
Cefas and MI and led by BIM.  
 
Prior to the survey, 87 transects were identified based on the VMS data 
received from the Scottish authorities (Fig. 4.3.2.1.1.1) and from information 
from industry sources. Note that the VMS data were only available in picture 
form and it was therefore not possible to apply weighting on activity within 
strata, as a result survey positions were randomly distributed, evenly across 
the VMS information, within strata.  
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Figure  4.3.2.1.1.1 Combined VMS data from 2005 (yellow) and 2006 (blue) used as the basis for 
selecting pre-defined transects for the first retrieval cruise. VMS data from gillnet vessel activity was 
provided by Scottish authorities. 
 
The transects were depth-stratified and sampling intensity was based on the 
density of VMS data by depth strata. The depth strata were 0-200m, 200-
400m, 400-800m and 800-1600m. These were selected on the basis that the 
majority of fishing activity was in waters less than 800m based on a prior 
knowledge of the fishery and due to the introduction of EC legislation 
prohibiting the use of gill nets in waters deeper than 600m. Based on the VMS 
data, the original intention was to conduct the majority of effort in the 400-
800m stratum (48%), with the remaining effort distributed at 10, 25 and 16% 
for the 0-200, 200-400, and 800-1600m respectively (Fig. 4.3.2.1.1.2). As 
other surveys, the distribution of the transects within strata were randomly 
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selected using the random function in ArcGIS. In addition to these advised 
positions, which were originally selected to form a stratified survey additional, 
albeit limited, information on the likely location of some lost gear was also 
received. These data were used to identify mitigation tows.  
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Figure (Fig. 4.3.2.1.1.2). Breakdown of survey effort by strata and basis e.g. mitigation transect based 
on prior information (Mitigation) or random transect (Survey)  
 
 
The vessel departed Killybegs, Ireland on the 10 June 2008 and spent a total 
of 18 days surveying both the Rockall and Bligh Banks (Fig. 4.3.2.1.1.3). In 
total 87 tows were completed (annex 8a) and of these, 38 were pre-planned, 6 
were repeat stations from earlier surveys to determine if nets remained in the 
vicinity, 22 (26%) were mitigation tows based on prior information and 27 were 
classified as revised transect tows. The reason for the comparative large 
revision of pre-planned stations related to a number of factors that were 
encountered during the survey such as unsuitable bottom topography and 
allocation of survey locations in international waters.     
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Figure 4.3.2.1.1.3 Position of actual transects (mitigation and survey) conducted during the survey.  
 
In total 475 km of transects were completed and a total of 4.55km of netting 
retrieved from three of the 87 transects. Annex 8a gives the positional data for 
each individual transect, whether the transect was randomly selected as part 
of the survey transects (S); re-positioned because of unfavourable conditions 
such as poor bottom topography or to avoid nets (RT); or based on prior 
information on the location of know lost gear for mitigation transects (M). 

Results from mitigation transects 
 
22 transects based on prior data were undertaken, representing 101 km, 21% 
of the distance covered over the entire cruise. 4.5km of gill nets were retrieved 
from 3 mitigation transects, this represented all gill nets retrieved over the 
duration of the survey (mitigation and random survey transects). This gives a 
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recovery rate of approximately 45m of netting retrieved for every 100km 
surveyed. Retrievals were only made in two strata (200-400 and 400-800m). 
Two nets were retrieved in the South western part of the Rockall bank, while 
one was retrieved from the George Bligh bank (Fig. 4.3.2.1.1.4). 
  
 

 
 
Figure 4.3.2.1.1.4 Location and dimensions of gill nets retrieved during survey. 
 
In addition, 6 transects that had yielded lost gillnets in previous surveys were 
also undertaken to ascertain whether they were still present in these locations 
and if so, was the amount of lost gear at previous levels. None of the 6 repeat 
transects yielded any lost nets. 
 
Results from survey transects  
 
No gill nets were retrieved from the survey transects, although a 732m of old 
trawl warp was recovered from two transects. Due to a lack of information on 
seabed topography available on the vessel, a number of the pre-defined 
survey transects had to be redistributed during the cruise. The main problem 
encountered related to transects being located in areas where the bottom 
habitat was so rough that it caused severe damage to the creep array (Fig. 
4.3.2.1.1.5). While in practice, reallocation of particular strata was done 
randomly and in itself should not have caused any particular bias to the 
survey results, it did however result in some areas that may have been fished 
using static gears not being surveyed. It is not known whether this is a 
significant issue or not.  
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Fig 4.3.2.1.1.5 Damage caused to creep array caused by unsuitable bottom 
topography. 
 
This level of recovery from the mitigation transects was considered low. It may 
be  due to (1) positioning of the transects in relation to towed gear fishing 
activity, (2) the absence of accurate information from the industry with regard 
to lost or abandoned gears and (3) slight errors in the positioning of the 
transects in relation to towed gear fishing activity. However, the data may 
equally indicate that these results provide a reasonable indication of lost nets 
in this area. No fishing gear markers were encountered during the survey that 
indicated abandoned nets. In discussions, the skipper of the ‘India Rose’ 
considered that the low retrieval rate was in part due to the siting of a number 
of the transects in areas where there was considerable trawling activity and 
his contention was that trawling activity in itself has the effect of cleaning an 
area of lost or abandoned gears. Another important aspect was raised during 
an industry consultation meeting; that in areas where there is relatively high 
towed and static gear activity, gill net skippers tended to be more cautious 
about deploying nets in these areas and took additional care ‘guarding’ their 
nets due to the increased risk of gear conflicts. It was concluded by the 
industry sources that this would lower the risk of lost gear in areas of high 
towed activity. These two factors may partially explain the low recovery rate in 
the survey area. However, this should be viewed in the context of the lack of 
detailed information from the industry and the limiting survey factors such as 
the extent of the survey area, unfavourable topography and the number of 
closed areas.   
 
Biological data and other items retrieved 
 
The total amount of marine organisms caught in the nets was low (Fig. 
4.3.2.1.1.6). The majority of the catch comprised crab, with a small number of 
fish. The most dominant species found were deep sea red crab (Chaecon 
affinis [KEF]) (n= 56) and most of these were dead. Other species of fish 
included anglerfish (Lophius piscatorius [MON]) (n=4); ray (Rajidae spp.[RAJ]) 
(n=1), black mouthed dogfish (Galeus melastomus [SHO]) (n=1), Rabbitfish 
(Chimaera monstrosa [CMO]) (n=1) and the crab Paromola cuvieri [OLV] 
(n=1). The majority of species recovered were dead and had suffered some 
degree of damage, although it can not be excluded that this may have been a 
consequence of the retrieval process itself.  
 
Very little marine debris was recovered from this survey, only one section of 
old trawl warp, approximately 700m in length. 
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Figure 4.3.2.1.1.6. Breakdown by species and catch associated with two of the retrieved nets. 
No catches were observed in the other gill net retrieved. See text for description of species 
codes.  
 
Summary 
 
The retrieval rates observed from the mitigation transects are lower than 
found in earlier surveys. The retrieval rates presented by Rihan et al (2005) 
from the 2005 survey at Rockall (recovery rate of 261m of netting per 1km 
surveyed) were from a mitigation survey that had the benefit of good 
positional data being made available by industry. It could be argued that the 
differences are not surprising given the low levels of prior data obtained for 
the work presented here. Conversely, the work presented by Rihan et al 
(2006) from the 2006 Rockall survey gives broadly similar results (32m/km 
surveyed) to those presented here (45m/km) and it is noted that these were 
obtained from a cruise which did not benefit from good positional data and 
was acknowledged by the authors as a ‘blind survey’ based on general rather 
than specific data. The data from the survey transects, and supported in part 
by the repeat transects, suggests that lost gill nets in this area are not widely 
distributed, but this should be considered in light of bottom topographic 
conditions that precluded survey activity in a number of potentially important 
areas. Notwithstanding, the low levels of nets retrieved would suggest that 
ghost fishing is unlikely to present a significant level of unaccounted mortality 
although localised impacts cannot be discounted. No abandoned nets were 
encountered during this survey compared to the situation encountered during 
the first BIM survey in Rockall in 2005 when significant quantities of 
abandoned nets were encountered. These nets were identified as having 
been left on the grounds for considerable lengths of time as verified by VMS 
records. The fact that no such nets were encountered in this survey suggests 
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either this is no longer a problem in the fishery or that the industry notice 
provided an incentive for fishers to remove all gears from the area. 

1.1.1.1.2 Cruise #2 – Shetland 

The vessel selected to undertake the cruise was the MFV ‘India Rose’ (D683) 
a 37m (LOA), 700kw stern ramp freezer trawler based in Killybegs, Ireland. 
(full vessel specifications are given in annex 7). The vessel had been used 
previously for the previous survey to Rockall and the George Bligh bank (see 
section 4.3.2.1.2.1). The survey was staffed with scientific crew from Cefas, 
MI and BIM and was led by Cefas. Prior to the survey 72 survey transects 
were identified based largely on the VMS data received from the Scottish 
authorities (Fig. 4.3.2.1.1) and from prior information from industry sources. A 
number of issues arose with the allocation of survey transects which resulted 
in sampling outside the boundary of the fishery as indicated by VMS. This was 
not rectified until mid way through the survey and as a consequence reduced 
the time spent surveying within the bounds of the fishery as defined by the 
VMS data that indicates that fishing activity is confined to a narrow band of 
activity between 200 and approximately 500m (figures 4.3.2.1.2.2; 
4.3.2.1.2.3.). Prior information on likely positions of lost nets had been 
received by the Marine Institute representative prior to sailing. In a total of 103 
transects completed, 21 hauls are classified as mitigation and 82 as survey 
transects. 
 
 

 
Figure 4.3.2.1.2.1. VMS data and survey  transects  
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Figure 4.3.2.1.2.2, Schematic description of fish distribution by depth band and species across the 
Norwegian slope. 
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Figure 4.3.2.1.2.3. Breakdown of survey effort by strata and basis: i.e. either mitigation transects based 
on prior information (Mitigation) or random transects (Survey)  
 
The effort allocation was 2, 50, 31 and 16% for the 0-200; 200-400; 400-800 
and >800m strata respectively (Fig. 4.3.2.1.2.3). However, the consequence 
was that oversampling of areas with little evidence of fishing activity, 
particularly in the north west of the area, occurred limiting the power of the 
survey in that area. A table of transect positions and their basis (i.e. mitigation 
or stratified survey) is given in annex 8b. 
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Figure 4.3.2.1.2.4. Actual transect positions following reallocation of survey effort into 200-400m strata.  
 
The survey was limited  by the identification of a sponge field in water depths 
of ~550m extending along the considerable length of the survey area. As this 
is classified as a sensitive habitat, no transects were conducted in this depth 
band although there is evidence of fishing activity from the VMS data supplied 
by the Scottish Control and Enforcement Authorities . 
 
Notwithstanding, a total of 103 transects were completed, totalling 653.6 km 
(Fig. 4.3.2.1.2.4). This is considerable, given the distance from the starting 
port, which necessitated almost 5 days of steaming time. Retrievals from both 
survey and mitigation transects were only observed in the 200-400m stratum, 
supporting the view that the fishery is confined to a relatively narrow depth 
band in contrast with other deepwater fisheries. In general, the majority of 
gillnets were retrieved from the central portion of the survey area (Fig. 
4.3.2.1.2.5), although this could be an artefact of the lower sampling intensity 
in the 200-400m depth strata in the eastern part of the survey area. 
 

 
Figure 4.3.2.1.2.5 Location of retrieved gears (gill nets and longlines) from Shetland survey. 
 
Results from Mitigation transects 

!

!

!

!

!

! !

!

!

!

!

!

!

!

! !

!

!

! !

!

!

!

!

!

!

!

!

1°E

1°E

0°

0°

1°W

1°W

2°W

2°W

62
°N

62
°N

61
°N

61
°N

GN, 300 m 

GN, 2500 m 

GN, 2 x 200 m 
LL, 2 m 

TX, 5 m2

LL, 31 m 
BdR, 50 

LL, 20 m 

GN, 2 m2 

LL, 100 

LL, lost 
GN, 1 m2

LL, 2 m 
BdR, 5 m 

LL, 1000 LL, 5 m LL, 200 

GN, 1 m 

LL, 5 m 

!
!
!

!
!

!

!

!

!
!

!

!!
!

!

!

!

!

!
!! !

!

!

!
!

!
!

!

!
!
!

!

!

!

!

!

! !

!
!

!

!

!

!

!

!

!

!
!

!

!
!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!

!
!

!

!

!!

!

!

!

!

!

!

!

!

!
!

!

!!

!

!
!

!!
!

!

!

!
!

!!
!!

!!

!

! !
!

!
!

!

!

!

!

!

!

!
!!

!

!

!
! !

! ! ! !

!

!

!

!
!

!

!

!
!
!

! !

!
!

!

!

!
!!

! !

!

!

!

!
!

!
!

! !

!

!
!

!

!

!!

!

!

!

!

!

!

!

!

!
!

!

!

!
!

!

!
!

!

!

!

!
!

!

!

!

!!

!

!

!
!

! !
!

!

!

!!

!!
!!

!!

Deep2-
028

Deep2-101

Deep2-095

Deep2-097

Deep2-030
Deep2-
026

Dee
p2-0

63

Deep2-099

Deep2-103

Deep2-031

Deep2-
073

Deep2-089

Deep2-072

Deep2-

057

Deep2-085

Deep2-080

De
ep
2-

03
3

Deep2-068Deep2-045

Deep2-

056

Deep2-

046

Deep2-037

Deep2-083

Deep2-

094

Deep2-

082

Deep2-084

Deep2-042

Deep2-

074

De
ep
2-

09
2

Deep2-

019

De
ep

2-
00

7

Deep2-075

Deep2-

016

Deep2-102

Deep2-

066

Deep2-047

Deep2-

069

Deep2-077

De
ep
2-
08
8

Deep2-001

Deep2-078

Deep2-070

Deep2-

014

De
ep

2-
07

9

Deep2-055

Deep2-017

Deep2-015

De
ep

2-
08

6

De
ep

2-
02

7

De
ep

2-
06

2

Deep2-025

De
ep

2-
03

2

Deep2-059

Deep2-

053

Deep2-

024

Deep 2-
003

Deep2-

050

Deep2-0 08

Deep2-038

Deep2-

010

Deep2-065

Deep2-051

De
ep

2-
06

1

Deep2-

040

Deep2-
020

D
ee

p2
-0

04

De
ep

2-
04

1Deep2-036

Deep2-043

De
ep

2-
01

2

Deep2-067

De
ep

2-
01

1

De
ep

2 -
02

2
De

ep
2-

02
1Deep2-006

Deep2-009

1°E

1°E

0°

0°

1°W

1°W

2°W

2°W

3°W

3°W

62
°N

62
°N

61
°N

61
°N



 14 

 
The majority of gillnets retrieved (2901m from a total of 3204m of gillnetting) 
were from 3 of the mitigation transects giving a recovery ratio of 22.9m/km. All 
of the nets were retrieved from the 200-400m depth strata   
 
Results from Survey transects 
 
303m of gill nets were retrieved from the survey transects; these were largely 
confined to the central part of the survey area, although this could simply be 
an artefact of the higher sampling intensity in the 200-400m stratum in this 
area. The initial oversampling in the deeper water and the presence of the 
sponge field may have diminished the detection power of the survey to some 
extent, and this is supported by the relatively low retrieval rate of 0.6m/km. 
The lack of retrieved nets from outside the VMS area give justification to the 
use of VMS data as an indicator of the likelihood of finding lost and 
abandoned nets. 
 
Biological data and other items recovered 

Very limited by-catch was observed in the retrieved gillnets and comprised 
only crab: 13 individual edible crab (Cancer pagurus [CRE]) and one deep sea 
red crab (Chaceon affinis [KEF]) (Fig. 4.3.2.1.2.6).   
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Figure 4.3.2.1.2.6. Breakdown of by-catch from retrieved nets. See text for definition of species codes. 
 
A wide range of general debris was retrieved during the survey (table 
4.3.2.1.2.1) consisting mainly of old trawl warp and rope. 
 
  Shetland 
  Length (m) Nb 
Any other items 1006 3 
Bridle 132 5 
Fishing Wire 4 1 
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Line     
Rope 72 4 
Telecommunication Cable 1000 2 
Warp 2102 7 
 
Table 4.3.2.1.2.1 General marine debris retrieved during Shetland survey. 
 
Summary 
 
The data from the survey transects suggests that lost gill nets in this area are 
not widely distributed. However, the presence of the sponge field in the known 
distribution of the fishery precluded survey activity in a number of potentially 
important areas. Notwithstanding, the low levels of nets retrieved and the low 
catch rates observed would suggest that ghost fishing is unlikely to present a 
significant level of unaccounted mortality although localised impacts can not 
be discounted. No abandoned nets were encountered during this survey. It is 
notable that there is anecdotal evidence that suggests significant spatial 
overlap between otter trawl and static gear. This may result in a certain 
degree of ‘self-cleaning’ by the otter trawl fleet in the area. This is based on 
comments from the Scottish otter trawl sector.  
 

1.1.1.1.3 Cruise #3 – Porcupine 
The survey was staffed with scientific crew from BIM and Cefas and was 
funded under the budget of BIM. The vessel selected to undertake the cruise 
was the MFV ‘Portomar’ (full vessel specifications are given in annex 6). While 
the vessel had not been used previously for deepwater gillnet retrieval 
cruises, the skipper had extensive practical experience of both trawling and 
gillnetting in the Porcupine area. The cruise was conducted from 11 – 30 
August 2008 and was at times hampered by poor weather conditions.  
 
While all other cruises were conducted on specific banks or areas, albeit with 
large geographic area, the Porcupine represented by far the largest area to be 
surveyed under the project. 101 transects were completed during the cruise.  
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Fig 4.3.2.1.3.1 Position of actual transects conducted during the survey 
 
The pre-defined transects were based largely on Irish VMS data and, unlike 
the previous cruise at Rockall, some account was taken of the spatial overlap 
between towed and static gear activity based on general knowledge of the 
fishing patterns within the area. While individual transects (for the survey 
element) were randomly selected at a fine spatial scale (Fig. 4.3.2.1.3.1), their 
distribution was weighted towards local areas of higher gillnet and lower 
trawling activity. In contrast with the other survey areas, gillnetting in the 
Porcupine area tends to occur in deeper water (>300m). The majority of 
survey effort was therefore associated with the two deepest depth strata, 49 
and 41% for the 400-800 and 800-1600m strata respectively (Fig. 4.3.2.1.3.2), 
the remaining effort distributed with 4% in the 0-200m and 7% in the 200-
400m strata. The table of transect positions and their basis, i.e. mitigation or 
stratified survey, are given in annex 8c. 
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Figure 4.3.2.1.3.2. Breakdown of survey effort by strata and basis i.e. mitigation transect based on prior 
information (Mitigation) or random transect (Survey)  
 
Of the 101 transects completed 59 were conducted as per the pre-defined 
survey transects, 8 were classified as mitigation based on a prior information 
from the industry and 24 had to be reallocated during the survey, largely due 
to the activity of gillnetters targeting hake in the area. Overall, the aggregated 
distance covered during the cruise was 931 km, of which 12 km (5%) was 
classified as mitigation survey. Almost equal amounts of gill nets were 
retrieved from the 400-800m strata (2.6km) and 800-1600m (2.3km) strata 
(Fig. 4.3.2.1.3.3).  
 

 
 
Figure 4.3.2.1.3.3 Location and dimensions of recovered gillnets and longlines during the survey. 
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Only limited information was obtained prior to and during the survey, limiting 
the amount of mitigation transects considerably, with only 7% of the total 
survey effort being allocated. However, 46% of the gill net panels retrieved 
(2.3km) were associated with mitigation transects. This represents a retrieval 
rate of 35m of gill net retrieved for every 1km surveyed.  
 
Results from survey transects 
 
2.6km of gillnets panels were retrieved from survey classified transects which 
measured 865.3km in total. This represented a retrieval rate of 3m per km. 
While this is low in comparison to one earlier survey, it is within the lower 
bounds.  
 
Biological data and other items recovered 
 
Low levels of ghost catches were observed (Fig. 4.3.2.1.3.4) and the majority 
of the marine organisms recovered were decapods Paramola cuvieri [OLV] 
(n=21), Geryon tridens [GET] (n=47), toothed rock crab (Cancer belianus 
[KCB])(n=8) and a small number of fish species including the birdbeak dogfish 
(Daenia calceus [DCA]) (n=1), anglerfish (Lophius piscatorius [MON]) (n=2) 
and the greater forkbeard (Phycis blennoides [GFB]) (n=1).  
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Figure 4.3.2.1.3.4 Breakdown by species and catch associated with three of the retrieved nets. No 
catches were observed in the other gill net retrieved. 
 
A range of other items were also recovered during the survey (table 
4.3.2.1.3.1) this included 1.1km of longline and telecommunications cable. 
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  Porcupine 
  Length (m) Nb 
Any other items 780 3 
Bridle     
Fishing Wire 2 1 
Line     
Rope 20 1 
Telecommunication 
Cable 

296 3 

Warp 60 1 
 
Table 4.3.2.1.3.1 General marine debris retrieved during Porcupine survey. 
 
Summary 
 
The retrieval rates from the survey transects are broadly consistent with the 
retrieval rates observed by Rihan et al (2005; 2006) from the nationally funded 
retrieval exercises on the SW and NW Porcupine. Retrieval rates of 4 and 7m 
per 1km surveyed were recorded for the 2005 and 2006 surveys respectively. 
The authors note that while the primary objective of these surveys was to 
remove lost gear, very little prior information was obtained from the industry 
and that the transects were conducted randomly within defined strata. As such 
those data are directly comparable with the data presented here. The low 
numbers of by-catch in the retrieved nets and the low numbers of nets 
retrieved would imply that ghost fishing is not a significant issue in this area. 
However, it is important to note that the survey area is extensive and at best, 
survey coverage can only be considered as moderate. This, coupled to lack of 
data from the commercial sector on which to target specific mitigation 
transects, reduces the power of the survey considerably in determining 
whether there are localised areas where lost nets may be an issue. 

1.1.1.1.4 Cruise #4 – Rosemary Bank and SE Rockall 
The vessel selected to undertake the cruise was the MFV ‘India Rose’ (D683). 
The survey was staffed with scientific crew from BIM, Cefas and MI and led by 
Cefas. Originally, it was intended to dedicate the full survey to the Rosemary 
Bank, but this was revised based on a number of considerations. The 
inclusion of SE Rockall into the survey was largely due to the view that this 
area had been under sampled during the first survey and several sources 
considered that this was an important omission. Given the small area of the 
Rosemary Bank, and its close proximity to Rockall, it was decided to conduct 
a second survey at Rockall to redress the concerns of under-sampling in the 
south eastern part of the Bank. 
 
The survey transects were depth stratified and sampling intensity based on 
the density of VMS data by depth stratum. For the Rosemary Bank, the 
majority of effort (77%) was allocated to the 400-800m stratum, with the 
remainder allocated to the 800-1600m stratum. Some limited information from 
the fishing industry was obtained and formed the basis of mitigation transects 
equating to 14% of the total effort. Given the relatively small area to be 
surveyed, the coverage is considered to be very high. The sampling effort in 
SE Rockall was more widely distributed across depth strata, with 52, 38 and 
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10% being allocated to the 200-400; 400-800 and 800-1600m strata 
respectively (Fig 4.3.2.1.4.1). As for other surveys, the distribution of the 
survey transects within strata were randomly selected using that function in 
ArcGIS. Information on the likely locations of some lost gear was also 
received. These data were used as the basis for 21 mitigation transects 
(which represented 35% of the total transect distance). The table of transect 
positions and their basis, i.e. mitigation or stratified survey, are given in annex 
8d. 
 
Of concern from previous surveys is where fragments of netting have been 
retrieved the question is whether these are part of a lager series of nets or 
nets that have been broken up e.g. due to interaction with trawls. The camera 
observation work presented earlier was limited in the sense that the 
observations were made under purely experimental conditions. To assess if 
the phenomenon of fragmentation of larger nets is of particular concern, the 
underwater camera system was deployed during a number of stations on 
Rosemary bank. The stations were selected as fragments of netting were 
retrieved during previous surveys (Large et al, 2005).  
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Figure 4.3.2.1.4.1. Breakdown of survey effort by strata for both the East Rockall and Rosemary bank 
area and their basis e.g. mitigation transect based on prior information (Mitigation) or random transect 
(Survey)  
 
In total 99 transects were completed and, of these, 39 were conducted on the 
Rosemary bank (Fig. 4.3.2.1.4.2) and the remaining 60 in SE Rockall (Fig. 
4.3.2.1.4.3).  
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Figure 4.3.2.1.4.2 Location of survey and mitigation  transects conducted on Rosemary Bank  
 
912m of gill nets were retrieved during the survey, 661m from the Rosemary 
Bank and 251m from Rockall. For this, as for earlier surveys, a lack of detailed 
information on bottom topography caused problems. Two entire creeper 
arrays were lost during the survey, one on the Rosemary Bank and the other 
at Rockall. In several cases, transects had to be terminated early due to the 
presence of areas identified on the echo sounder as previously unmapped 
coral banks. 
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Figure 4.3.2.1.4.3 Location of transects in SE Rockall  
 
Results from mitigation transects 
 
Three pieces of netting totalling 661m (1, 60 and 600m) were retrieved from 
the Rosemary Bank (Fig. 4.3.2.1.4.4), however, only 1m of this was obtained 
from mitigation tows, giving a recovery rate of 0.1m retrieved per km 
surveyed. This is well below the recovery rates observed in other areas. This 
should not be over-interpreted however because of the low number of 
mitigation transects (14%). Unfortunately, no gill nets were retrieved during 
the three transects where the underwater camera system was deployed. The 
buoyancy array used was damaged during deployment and this affected the 
orientation of the camera relative to the grapnels. Additionally, the quality of 
the recordings was severely limited due to the suspension of sediment by the 
grapnels. Weather conditions deteriorated during the remainder of the survey 
to the extent where the safe deployment of the camera system was no longer 
possible.  
 
250m of netting was retrieved from the mitigation transects at Rockall, 
representing a recovery rate of 2.1m per km surveyed. This is well below the 
rates observed during the initial Rockall survey, which covered the North and 
North West of the Rockall Bank., The results are also lower than observed 
during earlier work (Large et al, 2009).  
 
Results from survey transects 
 
Overall, the coverage in both Rosemary bank and SE Rockall is considered to 
be high. 660m of netting was retrieved from the Rosemary Bank and 250m 
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from Rockall. This represents a recovery rate of 2.9m per km for Rosemary 
and 0.004m per km for Rockall. In broad terms, these retrieval rates are low, 
but within the bounds of other surveys.  
 
 

 
 
Figure 4.3.2.1.4.4. Location of retrieved gillnet from Rosemary Bank and SE Rockall.  
 
Biological data and other items recovered 
 
Low levels of ghost catches were observed (Fig 4.3.2.1.4.5) comprising 
mainly monkfish (Lophius pistcatorius [MON]) (n=3) and deep sea red crab 
(Chaceon affinis [KEF]) (n=2). Given the low level of by-catch and gill nets 
recovered, coupled to the high survey intensity, it is unlikely that ghost fishing 
in either the Rosemary Bank or SE Rockall is particularly problematic.  
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Fig 4.3.2.1.4.5 3Breakdown by species and catch associated with three of the retrieved nets. No 
catches were observed in the other gill net retrieved. 
 
Only a limited amount of marine debris was recovered from either the 
Rosemary Bank or SE Rockall and what was recovered was considered 
fisheries-related including lines and wires (table 4.3.2.1.4.1). 
 
 
  Rosemary Rockall 
  Length 

(m) 
Nb Length (m) Nb 

Any other items         
Bridle         
Fishing Wire 2 1 15 1 
Line 420 1     
Rope         
Telecommunication 
Cable 

        

Warp         
 
Table 4.3.2.1.4.1 General marine debris retrieved during the Rosemary and SE Rockall survey.  
 
Summary 
 
Given the high spatial coverage on both the Rosemary bank and SE Rockall, 
it can be considered that lost nets are not particularly problematic in either 
area and as a consequence neither is ghost fishing. Bottom topography did 
prevent survey operations in some areas, although it is unlikely that this 
reduced the detection power of the survey considerably.   
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1.2 Work Package 4.  Statistical analysis of spatial and temporal effort data 
from Task 3 will be used to estimate the overall scale of the ghost fishing 
problem.  

1.2.1 Task 4a.  Using the data collated under Tasks 1c and 3c provide 
estimates of the spatial scale and density of ghost nets in the key 
areas identified in Task 1a and 1b. (Lead: MI)  

 
To assess the spatial and temporal extent of ghost nets necessitated the use 
of a more structured, random survey, within the estimated distribution of the 
fishery. The approach adopted was similar to a ‘standard’ fishery independent 
survey, where stations (transects) were selected randomly and stratified by 
depth. The general areas were chosen based on the known distribution of the 
fishery and survey effort (number of transects) weighted by strata and based 
on activity levels across strata specific to each of the survey areas. The strata 
selected were 200-400, 400-800 and 800-1600m. In practice, the position of a 
significant proportion of the pre-defined transects were altered during the 
surveys for a number of reasons and were appropriate re-classified. The 
reasons for alteration related to substrate type, where the bottom topography 
prevented deployment of the sampling gear, as noted in the first survey at 
Rockall where the creep system was severely damaged; encountering active 
(legitimate) gear in the vicinity or simply due to errors in the initial transect 
identification process. When such problems occurred, the chief scientist 
reallocated to a position closest to the original with a more favourable 
topography. In certain surveys, this accounted for up to 30%+ of the original 
positions. In some respects, this is not surprising. Bottom topography in 
general is not a significant consideration for the deployment of static gear but 
it can be totally unsuitable for towed gear such as the towed array used for the 
purposes of this work. Notwithstanding these observations, the reallocation of 
effort was based on no prior information of specific commercial actively and 
data from these transects can therefore be considered as fishery independent. 
 
From the specific results from each of the survey trips presented above, it is 
clear that the amount of gear retrieved from survey-dedicated transects is low. 
With hindsight, this is not too surprising given the large spatial scale of the 
fishery and the possible causes of gear loss. What the data do imply is that 
the spatial extent of lost nets in a broad sense, at least based on the level of 
survey coverage, is low, but there are a number of factors that may influence 
the likelihood of encountering a lost net and limitations in using activity levels 
as a basis for defining survey effort. It could equally be concluded that the 
power of a transect survey approach as a means to quantify the overall extent 
of lost gillnets may be constrained by survey limitations In such circumstances 
the data could simply be treated as a relative index if such surveys are to be 
continued, Notwithstanding, as with other indices of abundance used in 
fishery and ecosystem dynamics studies, such an index still provides valuable 
information on the scale and extent of lost and abandoned gillnets. However, 
due to restrictions associated with unsuitable topography, sensitive habitats, 
low coverage relative to the survey area and the unknown nature of the 
distribution of ghost nets, we cannot rule out that localised ghost nets may 
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exist in some areas, particularly those that were not survey so intensively e.g. 
the Western Porcupine area. 
 
The data from the most recent Norwegian retrieval surveys demonstrate that 
even within a spatially discrete fishery the incidence of lost nets can be 
significant. Based on the data obtained from the Norwegian authorities and 
uploaded into the ‘Deepclean’ database,an average of ~17km of retrieved 
nets were observed between 2006 and 2008, representing a retrieval ratio of 
100m/km. It is of note that in this survey, little effort is expended in areas 
where gillnetting activity coincides with mobile gears as the activity of trawlers 
is thought to act as a retrieval exercise and that most of the gillnets recovered 
are from areas where there is no trawling activity. The choice of survey areas 
in the Norwegian survey is based on fine-scale positional data of both gillnet 
and trawling activity and where there is significant overlap, these areas are 
avoided as past experience has shown that these yield low retrieval rates. In 
the context of designing the survey strategy presented here, it was not 
possible to ascertain levels of overlap in many of the areas surveyed due to 
lack of data. In particular, without the ability to link VMS data with logbook 
records associated with vessels from other member states operating within 
Irish and UK territorial waters, it was not possible to determine the types of 
gears associated with the VMS data. Therefore, it is impossible to factor into 
the survey design strategy any effect trawler and gillnet activity overlap may 
have had on the likelihood of encountering gear loss. This may present a 
sampling bias in the survey design within and between strata as sampling 
effort was based on a range of data sources. These were: VMS speed in Irish 
territorial waters; specific knowledge of a number of specific vessel names; 
activity (gear), and catches by species, by ICES statistical rectangle; 
interpretation of vessel activity from VMS and prior knowledge [UK and Irish 
FMC]). The relative weighting across all survey areas was predominantly (but 
not exclusively) from VMS and FMC data; data by ICES rectangle did not give 
a sufficiently high degree of resolution for depth or transect identification.  .  

1.2.2 Task 4b.  Using the Leslie depletion methods conducted under task 
3c, determine the likely levels of remaining ghost nets and 
ascertain if future retrieval schemes are necessary. (Lead: MI) 

 
In an attempt to determine whether ghost fishing remained a problem in 
previous survey areas, in three of the four surveys conducted, transects 
where gill nets had been retrieved during earlier surveys (Large et al, 2009) 
were re-surveyed. In addition, in a few instances, particularly where prior 
information hade been received, multiple transects were performed. Both of 
these approaches can, in principle, provide abundance estimates by 
contrasting CPUE from each sequential survey against the cumulative catch 
(Leslie plot). However, in practice, this method assumes that distribution of the 
population (gill nets in this case) and the catchability is constant and that there 
are sufficient data points. Unfortunately, given the relatively low number of 
observations throughout the study, amplified by a lack of prior information, it is 
considered that any attempt to extrapolate beyond the data obtained would be 
unadvisable as this would likely result in an erroneous conclusion.  
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One other option considered as a means to provide estimates of current and 
earlier quantities was to take the catch per unit of swept area from the survey 
and to raise this by the ratio of swept area to total area in each stratum 
assuming a catchability of 1. However, in order to apply such an approach it is 
necessary to make several assumptions which, in practice, are weak. It is 
necessary to assume that fishing intensity and critically, gear loss is 
homogenously distributed across individual strata. In all likelihood, this is not 
the case. While it may be possible to quantify the relative intensity within 
strata using VMS data, it is not possible to distinguish between static gear 
types (gill nets and longlines) without access to EC logbooks. And without 
information from the industry, it is not possible to determine if losses are 
confined to particular areas within strata. Disentangling between towed and 
static gear operations is also difficult because speeds of certain fishing 
operation do overlap e.g. towing and shooting/hauling speeds. Provided this 
type of information is available, this may offer an alternative (to the Leslie 
depletion method) as a means of determining the absolute levels of ghost nets 
in each of the survey areas.  
 
Unfortunately, because of the issues identified above, it is not possible to 
definitively conclude, at least in a quantitative sense, what levels of lost nets 
remain. However, it is possible to infer something from the experiences and 
results from the individual surveys, and contrast these with results from 
elsewhere. In general, the level of information obtained from the industry was 
low and possible reasons for this are discussed in section 4.1.3. Because of 
this lack of information, only 20% of the transects (by number) were classified 
as mitigation. While survey coverage in some areas was high e.g. Rosemary 
Bank, and despite the lack of prior information, it is possible to conclude with a 
good degree of certainty that ghost nets are not an extensive issue in this 
area. However, in other areas the degree of certainty diminishes. This is as 
the combined result of a general lack of prior information, unsuitable 
topographical conditions and the spatial extent of the area to be surveyed for 
example the western part of the Porcupine. What is clear from other surveys, 
particularly the annual survey conducted in Norway, is that these often benefit 
from a high degree of cooperation between the institutes conducting the 
survey and the fishermen (rather than their representatives) who can give 
specific and detailed positional data on where nets were lost and their 
quantities. In the case of Norway even with a highly regulated fishery, in terms 
of more restrictive soak times and maximum net lengths, gill net losses are 
significant (19km in 2008). In the surveys presented here, it is evident (and 
obvious) that much higher retrieval rates were obtained from mitigation 
transects than from random survey ones. Until such positional information is 
forthcoming, the results support the view that conducting annual surveys 
based on randomly selected stations, even with the guidance of VMS, does 
not yield worthwhile results. Notwithstanding, the information obtained 
provides an indication of general extent and abundance of lost gillnets. During 
the surveys no gear markers encountered to indicate the presence of 
abandoned nets. Information that is more detailed is required from individual 
fishermen engaged in the fishery. This is best achieved at a national level 
where good and continuous working relationships exist between institutes and 
the industry. Ultimately, in order to quantify the extent of lost nets it is 
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necessary to have access to individual logbooks to determine the type of 
fishing operation and to obtain data on the levels of nets deployed and 
associated soak time. It is then necessary to obtain information from individual 
skippers on the amount of nets lost and their position. Until this type of data is 
collected and demonstrates that ghost fishing could be problematic, the utility 
of further surveys that are largely based on stratified random approach will be 
limited. The level of resources required makes further surveys of this type cost 
prohibitive.  

1.3 Work Package 5  Dissemination of Results  

1.3.1 Task 5a. Dissemination of results to industry through workshops in 
collaboration with NWWRAC (Lead: BIM).  

 
Two meetings were held with the NWWRAC Focus group on deep-water 
gillnets. The first was held in Paris in February 2008 prior to the survey being 
conducted. At this meeting the general objectives of the project were 
discussed and the need for accurate positional information re-iterated. There 
was a general discussion about the operations of the fisheries and the 
impacts of the regulations introduced into the fishery. 
 
A second meeting with the Celtic Sea Working Group of the NWWRAC was 
held in February 2009 after completion of the surveys. At this meeting the 
preliminary results of the surveys were presented to the NWWRAC and the 
initial conclusions discussed with the NWWRAC.  
 
A further workshop to discuss the results of the project was planned for June 
2009 but has been deferred. This workshop will involve practising fishermen 
from the gillnet and trawling sector. At this workshop it is intended to explore 
whether codes of conducts for these fisheries can be developed.     
 

1.3.2 Task 5b.  Articles in the popular trade press will be published 
regularly particularly pre- and post-survey. (Lead: SFIA) 

 
Several trade articles were published in UK and Irish trade press magazines 
(Fishing News, Marine Times and Irish Times) and details of the forthcoming 
surveys were also reported in some Irish broadsheet (The Irish Times) and 
tabloid papers (The Irish daily Mail) (Fig. 4.5.2.1).  
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Figure 4.5.2.1. Article which appeared in the Irish Daily Mirror 19.05.08. 

1.3.3 Task 5c.  Peer reviewed scientific publications will be produced 
(Lead: CEFAS) 

A paper has been published in the ICES Journal of Marine Science (Large et 
al, 2009), entitled “Ghost nets in EU deep-water gillnet fisheries in the 
Northeast Atlantic – retrieval exercises and outcomes”. The primary purpose 
of this manuscript is to review the methods used and the outcomes from the 
BIM and Cefas gillnet retrieval surveys carried out in 2005 and 2006, to 
compare and contrast these with other deep-water gillnet retrieval surveys 
carried out in the NE Atlantic and to identify implications for future studies 
(including DEEPCLEAN studies). 
 
A scientific paper or communiqué covering the retrieval efficiency 
investigations is in preparation and will be submitted to the ICES Journal 
shortly and a publication based on the overall findings of the project is in 
preparation. 

 

2 Discussion 
 
Problems of scale and information 
 
The resources made available allowed for the undertaking of four large scale 
surveys. In total 82 days at sea were conducted, 390 transects were 
completed with an aggregated  transect distance (survey and mitigation) of 
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2628km. Undoubtedly, this is the most extensive coordinated survey 
undertaken in the EC to date but it must be considered against the large 
spatial distribution of the fishery. Gill netting in waters deeper than 200m 
occurs along the continental slope to the west of Europe, from the Bay of 
Biscay in the south and continues along the slope to the north of the Shetland 
Isles. Additionally, deepwater fisheries also occur on several large banks to 
the west of the continental slope, including Rockall, George Bligh and 
Rosemary Banks. Therefore, even with a high level of resources, it could be 
considered that finding nets in such a vast area is analogous to finding a 
‘needle in a haystack’.  
 
To improve the mitigation success of these surveys in finding and recovering 
lost/abandoned nets and to survey the spatial coverage of the fishery to 
quantify the extent of the problem required a priori data from a range of 
sources. Fortunately, the work presented here was preceded by earlier 
retrieval surveys funded at a national level by the UK and Irish authorities and 
earlier EC studies such as FANTARED. The project partners (particularly BIM, 
Cefas and Seafish) have built up considerable expertise through these earlier 
projects. In addition, the Norwegian Directorate of Fisheries have been 
conducting retrieval surveys over the past 20 years and the work presented 
benefited greatly from their contributions to the project which was done at 
national expense. From these sources, it was possible to identify key areas 
and fisheries within the EC EEZ on which to focus attention. Vessel 
monitoring systems (VMS) also provided additional information to help define 
the survey areas and to stratify sampling intensity. Despite these key 
information sources and experience being available to the project, the area 
coverage was still considerable. 
 
The project had two primarily functions (i) to conduct structured surveys to 
estimate the quantity and range of lost and abandoned gears and (ii) to 
conduct mitigation surveys. Both these objectives had to be managed within 
the project and sufficient resources made available to meet these somewhat 
conflicting objectives. The mitigation element of the work relies heavily on 
having high resolution positional information on lost/abandoned events while 
the survey requires data on the spatial scale of the fishery and necessitates a 
wider spatial coverage. The data used to support these objectives have 
particular issues that may have influenced the success of both the survey and 
mitigation elements of the work presented.  
 
Information gathering for the mitigation surveys came from two main sources, 
from the gillnet fleet engaged in the fishery and from the towed gear sector 
that pick up nets during their normal trawling operations. While face-to-face 
interviews were conducted with some Spanish and Scottish skippers in the 
main fishing ports, and the data from these interviews very useful, it was 
limited to quite generic information and by the number of participants willing to 
exchange information freely. In addition, the main producer organisations 
were contacted earlier by letter and later through meetings arranged through 
the NWWRAC. PO’s were asked to distribute a one page questionnaire to 
record positional data where nets had been lost (a similar questionnaire was 
also sent to the PO’s representing the towed gear sector). Unfortunately no 
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information was forthcoming via this method and despite further requests 
through the NWWRAC sub-group on deepwater gillnet fisheries, this method 
failed as a data collection exercise. This response was disappointing and 
undoubtedly limited the extent of the mitigation work that was eventually 
undertaken. However, this is not uncommon. Previous studies (e,g, Rihan et 
al, 2005) note that to a large extent, much of the previous work had to be 
conducted with little or no mitigation information. This lack of response has 
several possible explanations. 
 
It is clear from the Norwegian experience that a good working relationship with 
individual skippers engaged in the fishery is a pre-requisite. However, due to 
the very nature of fishing, it is difficult to predict the numbers of individual 
skippers that may be available for face-to-face interviews. The project 
consortium had no continued direct contact in the main fishing ports most of 
which are situated in Spain and this limited the potential to build such a 
working relationship. It should be noted that one of the partners (BIM) had a 
staff member with commercial experience as a skipper in the Spanish deep-
water gillnet and longline fisheries and it was largely through his own contacts 
that detailed information for conducting the mitigation aspects of the work was 
sourced. Subsequent, discussions with commercial fishermen through the 
NWWRAC provided some indications on why cooperation was limited from 
both the trawl and gillnet sectors. The view of one gill net skipper was that 
involvement in previous studies had simply led to increased regulation of the 
fishery and that there was a general reluctance to engage in case the 
outcome of this project simply led to further regulations or restrictions. 
Whether this perception is representative of all the fishers is a matter of 
conjecture, but it is possible that such an attitude may have contributed to the 
unwillingness to provide data that would highlight a ‘problem’. The lack of 
feedback from the towed gear sector is less easy to explain. This sector is 
often the main critics of the gillnet fishery based on their observations/catches 
of lost nets. Despite good intentions to provide positional data where lost 
gillnets had been trawled up, the information provided was spatially generic, 
defining general areas and depth bands. Like the face-to-face follow up 
meeting with Spanish fishermen, fishermen’s organisations representing the 
towed gear sector were also asked to encourage active fishermen to provide 
data but again little information was forthcoming.  
 
It is of note that under the Norwegian programme, it is mandatory to report the 
positions of lost nets. However, in itself, this does not appear to be adequate 
to provide the detailed information required to undertake retrieval surveys and 
follow-up interviews have been regularly carried out to supplement the 
mandatory reporting. In 2006, the data used as the basis of the mitigation 
survey of that year was largely based on direct contact with over 270 
individual skippers. This would suggest that for future mitigation work, it is 
essential that more emphasis be placed on building working relationships with 
the skippers and to undertake an extensive campaign of intelligence gathering 
through direct or telephone interviews. In practice, it would be best to conduct 
this at a member state level.  
 
Interpreting VMS data 
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The spatial extent of the quantification survey (objective 2) was largely based 
on VMS records and the depth strata associated with present and past 
fisheries. This makes a number of assumptions. Nationally-held VMS datasets 
are not freely available and have confidentiality issues attached to their use, 
although for the work presented here VMS data were provided either 
electronically or as images of aggregated VMS pings. VMS data do not carry 
a unique gear identifier and the data required some degree of interpretation 
based on prior knowledge of the fishery. It also assumes that VMS intensity is 
a good proxy for gill net loss e.g. the higher the VMS intensity, the greater the 
occurrence of lost gears. However, in practice this may not be a particularly 
strong assumption. Gear loss is likely to be caused by a range of issues such 
as topography, skipper experience, weather conditions and operating 
practices. As a result it is not possible to identify if gear loss is randomly 
distributed across a given stratum or whether it is clustered or aggregated in 
some way. 
 
The experience gained in Norway suggests that where there is a high degree 
of overlap between the towed and static gear sectors – areas with a higher 
potential for gear conflicts – then the nets that are lost are generally removed 
by being picked up by trawlers. The trawling activity itself has a mitigation 
benefit. Also many gillnetters carry their own creepers to retrieve lost and 
abandoned gillnets. Without the ability to attribute gear codes to particular 
VMS data and lack of knowledge of the gear loss pattern it is not possible to 
factor this into the survey design and as a consequence, the only criteria to 
stratify the survey were VMS activity and the depth strata associated with 
particular fisheries. While more emphasis was placed on areas of high activity 
to maximise the potential recovery of lost nets while satisfying the survey 
objective, within depth strata, transects were randomly selected, an 
established procedure for marine biological surveys.  
 
Looking across surveys 
 
To allow for direct comparisons with and between earlier surveys, individual 
transect and catch data from these were uploaded into the database. The 
results are presented in Table 5.1 and are standardised based on the amount 
of netting recovered (m), per effort expressed as distance covered (km). 
Clearly, the results between surveys are variable. For example, high retrieval 
rates are associated with the Dpnet1 survey at Rockall and the Norway08 
recording recovery rates of 108.4m and 261.0 m of netting recovered for every 
km. The Norwegian survey conducted in 2007 retrieved 15.42km of gillnet, no 
data on the transect length is available to provide a recovery rate estimate. 
The other surveys however are broadly compatible with the results presented 
here.  
 

Length 
Recovered 

AggregatedSurvey Area Transect 
Basis 

Gill Nets 
(km) 

Transect 
Length 
(km) 

Recovery 
Ratio (gill 
nets 
recovered 
(m) per km  

Percentage 
Transects 
Allocated 
to 
Mitigation 

Deep1 Rockall Mitigation 4.550 101.6 0.045 21%
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Deep1 Rockall Survey 0 373.2 0.000  
Deep2 Shetland Mitigation 2.901 126.5 0.023 19%
Deep2 Shetland Survey 0.303 527.1 0.001  
Deep3 Porcupine Mitigation 2.300 65.2 0.035 7%
Deep3 Porcupine Survey 2.651 865.3 0.003  
Deep4 Rosemary Mitigation 1 12.4 0.000 5%
Deep4  Rosemary Survey 0.660 225.8 0.003  
Deep4 Rockall SE Mitigation 0.250 118.7 0.002 34%
Deep4  Rockall SE Survey 1 232.6 0.000  
Norway (2008) Norwegian Sea Mitigation 19.778 182.4 0.108 100%
Dpnet1 (2005) Rockall Mitigation 25.500 97.7 0.261 
Dpnet1 (2005) Porcupine survey 1.005 255.8 0.004 n/a
Dpnet2 (2006) Rockall Survey 8.505 269.4 0.032 n/a
Dpnet2 (2006) Porcupine Survey 4.218 630.4 0.007 n/a
Defra FSP (2005) Rosemary Survey 0.205 287.4 0.001 n/a
Defra FSP (2006) Porcupine Survey 34.313 1058.7 0.032 n/a

 
Table 5.1. Overview of results from surveys conducted in NE Atlantic to retrieve and/or survey 
the extent of lost nets by area. Individual surveys are disaggregated into transect lengths for 
survey or mitigation purposes and the ratio of nets retrieved (m) per km transects are also 
given. The relative percentage of transect lengths associated with either mitigation or survey 
transects is also provided. 
 
One key factor that may have contributed to explaining the differences in 
recovery rates between the Norw08 and Dpnet1 surveys and the rates 
observed for the DEEPCLEAN mitigation surveys is that the former were 
mitigation and benefited from significant prior data on the positions and 
quantities of gear lost through information provided directly by the industry. 
This is in contrast to the relatively low numbers of mitigation tows associated 
with the limited amount of information received for DEEPCLEAN surveys. 
Other factors such as spatial and temporal effects, the effect of recent 
regulations may have also contributed Secondly, in the case of the Norwegian 
data, the gillnet fishery for Greenland halibut is well defined spatially and is 
limited to a relatively narrow depth range (550 – 800m), whereas the work 
presented here focussed on a far more widely distributed fishery in terms of 
both depth and area coverage making the mitigation task more onerous.  
 
Not surprisingly, the recovery ratio is, in most cases highest for mitigation-
based transects. For both the Deep 1 and Deep 2 surveys, Rockall and 
Shetland respectively, the mitigation retrieval rates are orders of magnitude 
higher and in the case of Rockall survey, no gillnets were associated with the 
survey transects.  The Rosemary Bank and Shetland areas were extensively 
surveyed (relative to the overall distribution of the fishery) as these are quite 
spatially defined and limited fisheries. Despite fairly extensive coverage, only 
three fragments of netting were recovered on the Rosemary bank totalling 
661m for a total transect length of 238km, equating to a retrieval rate of less 
than 3m of netting for each 1km surveyed. This is within the same limits as 
observed by Large et al (2005) when they surveyed the same bank. 
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It is therefore concluded that there are unlikely to be significant quantities of 
lost nets located on this bank, based on the high spatial coverage of the 
survey relative to the overall size of the survey areas and that the results are 
broadly compatible with earlier work. It is further concluded that any further 
survey work in this area to quantify the spatial coverage of gill net loss is 
unwarranted and that the contrast between the 2005 and 2008 survey would 
suggest that the problem of lost nets is stable and at low levels. No gear 
markers were encountered that would indicate that nets had been abandoned. 
Mitigation surveys should be considered in the future if sufficient data on lost 
nets are reported from the area, abandoned nets are encountered by fisheries 
patrols or reported by other fishers, or if the fishery expands in future.  
 
Survey coverage on the Rockall Bank is considered medium to high, but there 
were areas that could not be surveyed due to topographical conditions and 
the number of sensitive habitats in the general area. Inspection of VMS data 
(Fig. 4.1.5.1) shows at least in the closed area to the South West of the bank 
and to a lesser extent the area to the West of the bank, the VMS data do 
indicate that at least in 2005, there was some degree of fishing activity. 
Because of these factors, we are unable to ascertain whether ghost nets are 
present in these subareas.  
 
The overall area of the Porcupine is far greater and despite having detailed 
knowledge of the fishery and supporting VMS data, the area to be surveyed 
was considerable. As such, our ability to conclude whether lost or abandoned 
nets are still problematic in the area is limited. This is coupled to a lack of prior 
data on positions of lost nets and the bad weather that prevailed throughout 
the trip. It is noted that the retrieval rates, based on survey transects, are 
highly variable (3.1 to 32.2 m/km) even within a given year e.g. Dpnet2 and 
Defra FSP (Large, et al, 2005).  
 
Given the amount of activity in the Porcupine area, it is recommended that 
continued efforts be made to collect data on individual gear loss events to 
ascertain the extent of losses and how widely these may be distributed. It is 
notable that deepwater gillnetting for hake and anglerfish occurs in this area 
and as a result, there is a need for more spatially defined metier analysis that 
distinguishes between the two fisheries. In very generic terms, the short soak 
time associated with hake fisheries and the spatial overlap with trawling 
activity is expected to result in low levels of lost or abandoned nets. However, 
it is not know if this is common across all hake gill net fisheries.  
 
Given the low catch numbers associated with the gill nets retrieved across all 
surveys, it is unlikely that unaccounted mortality associated with ghost fishing 
is of major concern in the broad sense, but given the above caveats we can 
not discount this fully in areas that were only moderately surveyed e.g. parts 
of the Porcupine Bank.  
 
To determine whether retrieval rates may have changed over time due to 
legislative intervention or changes in fishing effort, a number of transects and 
areas that had been previously survey in 2005 and 2006 were repeated. It 
was intended to use this information and to analyse the data using depletion 
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methods. Unfortunately, the low recovery levels precluded any measurable 
difference in CPUE, which in turn prevents any meaningful application of the 
depletion method as a means of estimating abundance over time.  
 
Despite the above caveats, in particular the wide spatial distribution, the 
known areas of gill net activity have been extensively surveyed in this study. It 
is concluded that ghost nets are not widely distributed across the entire 
fishery. However, it is not possible to provide absolute estimates of the 
amount of nets lost or abandoned and how many remain, particularly given 
the possible ‘self-cleaning’ associated with trawling activity. The low numbers 
of nets found by strata preclude any meaningful estimate of absolute 
abundance of lost/abandoned gear. It is considered that the only available 
raising metric would be swept path of the surveyed area raised to the total 
area of the strata. Given the low numbers of nets recovered and that fleet 
activity in practice may not be homogenously distributed even within a 
stratum, such estimates would carry enormous standard errors and would 
potentially give a misleading interpretation of the ‘true’ status.  
 
Retrieval efficiency 
 
The project was able to provide more details on the efficiency of the retrieval 
gear. Provided that tow duration is maintained at less than 2 hours, it is 
reasonable to assume that the gear has a high efficiency rating. It still remains 
to quantify how this may alter due to differences in topography and the 
condition of the net itself.  
 
For future reference, if follow up mitigation surveys are to be conducted, then 
it will be necessary to increase effort in the area of information gathering. This 
should be viewed as an ongoing objective and conducted at the level of each 
member state level whose fleets are engaged in the fishery. A similar system 
of mandatory reporting supplemented by interviews with fishermen as used in 
Norway is considered appropriate. 
 
Logistics 
 
The difficulties involved in running four retrieval surveys and one additional 
camera surveys within a nine month period cannot be underestimated. The 
initial vessel procurement alone, which required the issuing of a detailed 
tender notice in the OJEU, followed by the selection of the surveys vessels 
and drawing up and agreeing contracts took over two months to complete. 
This process was completed by mid-April 2008. This was then followed by 
approximately 4-6 weeks of survey planning, preparation of Standard 
Operating Practices (SOPs), construction of retrieval gear including the 
complex frame required for the underwater camera survey, drawing up of 
industry notices, requesting of derogations as well as timetabling of the 
surveys themselves and detailing staff for each one.  
 
For the camera survey, which was scheduled for early May there was the 
added complication of having to identify and contract an additional gillnet 
vessel to deploy gear for this work.  In identifying this vessel, there were also 
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lengthy discussions with the skippers of the two vessels involved in locating 
an area where there was little or no fishing activity but was suitable for camera 
observations.  
 
On completion of the camera survey by mid-May there was very little time left 
for information gathering and analysis of VMS data before commencing 
retrieval operations in early June. This meant that even for the first retrieval 
survey the cruise plan was only finalized a few days before the cruise began, 
with no time for detailed consideration of the pre-defined transects, revision of 
these transects or the inclusion of additional real-time information. This led to 
some of the difficulties outlined in the individual cruise reports with the 
selection of pre-defined transects suffering from erroneous coordinates or 
being included in areas with low or no gillnet activity and with a very high 
probability of gear retrieval. More time for rigorous quality control would have 
precluded most of these problems. This was also the case for the following 
surveys in July, August and September given that there was only around 8-10 
days between them with very little time for post-cruise analysis or gear 
overhaul.  
 
Other logistical issues encountered included the limited time available for 
issuing of industry notices in sufficient time to allow fishers reasonable 
opportunity to remove gear from the survey areas. However, this did not 
cause significant problems at sea there was good cooperation from skippers 
fishing in retrieval areas. The disposal of recovered gear ashore was also 
identified at an early stage as a potential logistical issue although a 
contingency within the budget was set aside to cover this in case large 
quantities of netting had been recovered. This, however, was not needed but 
is an issue for future surveys as the costs of disposing old netting to landfill 
sites could be considerable. 
 
In summary the necessity to complete all of the surveys consecutively over 
such a short time period undoubtedly impacted on the success of the surveys 
and in that regard the fact that 393 transects covering over 2600 km were 
completed was quite an achievement. This was helped by the fact that there 
were favourable weather conditions during all but one of the surveys and by 
the excellent cooperation of the two survey vessels in fitting in with the intense 
survey schedules during a period when fuel prices reached all time high 
levels. For future surveys it is recommended that a longer period be allowed 
between cruises to facilitate post cruise assessment.  
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6. Conclusions  
 
• In broad terms, it is concluded that relative to the overall area, the power 
of the survey (as an index of lost nets) in Rosemary Bank is considered to be 
high. Given the presence of sensitive habitats and the inability to survey 
these, in Shetland and Rockall, the power of the survey as an indicator of lost 
nets is considered moderate. Relative to the survey coverage and overall area 
to be surveyed, the power of the survey in South Porcupine and George Bligh 
Banks is considered moderate to high; and moderate to low in the Western 
part of the Porcupine. 
 
• Given the nature of the recovery system used, sensitive habitats had to be 
avoided during the survey. The extent of lost nets in these areas is therefore 
unknown. VMS data does suggest some level of activity in several of the 
areas avoided. 
 
• Mitigation surveys were hampered by a lack of detailed positional data 
associated individual loss events despite a multi-pronged approach to 
obtaining such data. Comparisons with other surveys support the view that in 
order to mitigate lost gill nets, prior information on the position and quantity of 
lost gears is essential, otherwise the success of such surveys is likely to be 
limited. 
 
• Given the low level of specific positional data and the requirement to 
conduct a survey across the distribution of the fishery, overall retrieval rates 
were low but comparable to previous surveys. It is however, noted that if 
further mitigation data had been available, then the amount of gill nets 
recovered may have been higher.  
 
• The data necessary for any future mitigation surveys, are best achieved at 
a national level in member states with activity in the fisheries and employing 
people with a good working relationship with the fleets concerned to gather 
information on a regular basis. 
 
• Survey results tend to support the view that lost nets within the Rosemary 
Bank are not significant given the extensive spatial coverage of the area. No 
nets that could be classified as abandoned were encountered during the 
survey. 
 
• In the Rockall/George Bligh Bank and Shetland areas ghost nets are not 
widespread although localised elevated levels can not be ruled out given that 
the survey was limited by topography. No nets that could be classified as 
abandoned were encountered during the survey  
 
• In the southern Porcupine area the survey results tend to support the view 
that lost gill nets are not particularly widespread. No nets that could be 
classified as abandoned were encountered during the survey 
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• In the western Porcupine, the survey results tend to support the view that 
lost nets are not particularly widespread, but given the extent of the survey 
area, localised elevated levels can not be ruled out. 
 
• Overall, no abandoned nets were encountered during any of the surveys 
compared to the situation encountered during the 2005 BIM survey in Rockall 
and South Porcupine when significant quantities of verifiable abandoned nets 
were encountered.  
 
• Analysis of the retrieval rates from the most recent Norwegian survey 
suggests that even in a highly regulated fishery, lost nets can still be 
problematic and may warrant mitigation surveys in specific circumstances. 
 
• Of the nets retrieved, the levels of marine organisms retained in the 
recovered gears were generally low and were mainly of crab species. In 
comparison to other sources of fishing mortality it is probable that ghost 
fishing contributes a small or marginal component to overall mortality. 
However, this should be considered in the context of estimates of survey 
coverage to the spatial area being surveyed. 
 
• By-catch comprised mainly crab in the Shetland, Rockall, Rosemary and 
George Bligh banks and mainly fish species in the Porcupine. Given the 
relatively low catch rates and volume of gill netting retrieved, in broad terms 
fishing mortality associated with ghost fishing is not considered to be a major 
problem although this should be taken in the context with the general 
limitations of the power of the  individual surveys.   
 
• The current Norwegian creeper design is felt to be the most appropriate 
for retrieval work in deep-water, noting that there are some drawbacks with 
the design. In this respect a number of design modifications have been 
incorporated into the creepers used during these surveys including 
strengthening of the prongs and cutting of notches to improve retrieval 
efficiency. 

• A vessel with a CPP (Controlled Pitch Propeller or Variable Pitch 
Propeller) is much more suited to carrying out retrieval surveys, given that it is 
more difficult to control actual towing speed with a fixed blade propeller unless 
there is a facility to adjust the r.p.m. 

• The MARELEC warp tension system is a very useful tool for conducting 
retrieval surveys and is much more accurate and reliable than standard 
autotrawl systems. 

• Underwater observation of creepers has been proven to be technically 
feasible. The observations have demonstrated the efficiency of the retrieval 
gear under a range of conditions including different sea-bed substrate (hard 
and soft), different depths (shallow and deep), range of angle of contact of the 
retrieval gear to the gillnet fleet (0o, 45o, 90o) and varying the point of contact 
of the retrieval gear to the gillnet fleet (middle, end of fleet etc). In addition, 
fragmentation was investigated by continuous towing of a gillnet fleet for 1 
hour (the maximum camera recording time). From this work it is reasonable to 



 39 

assume that the gear has a high efficiency rating within the operational 
bounds adopted i.e. tow duration and speed. 
 
• It is not possible to provide absolute estimates of the amount of lost 
gillnets and associated mortality within EC waters although the survey data 
does provide a valuable index by which to benchmark future work. 
 
 
 
7. Recommendations 
 
• Data collection programmes should be initiated at a member state level to 
collate detailed positional information on locations of lost gears and quantities 
from fishers. This should include data from the gill net sector on locations of 
where gear has been lost and from the towed gear sector where ghost nets 
have been retrieved. 
 
• Reporting of lost gears should be mandatory in order to assess the overall 
levels of gear losses associated with EC fisheries and that this data, if of 
sufficient magnitude should be used to identify appropriate locations for future 
mitigation surveys  
 
• Methods to incentivise the provision of data on gear losses should be 
explored. This could include the adoption of codes of conduct for the fisheries 
concerned and the demonstration of good practise. 
 
• Follow-up interviews with individual skippers based on the Norwegian 
model are advised as it is considered that mandatory reporting programmes 
on their own are unlikely to provide sufficient information on which to base 
future mitigation surveys. 
 
• Continued mitigation surveys are recommended on a periodic basis if 
detailed positional data of lost/recovered events indicate that losses may be 
significant.  
 
• Future surveys to quantify the spatial scale, and extent, of lost nets are not 
considered warranted given the low levels of gill nets retrieved. However, if 
there is expansion of existing or the development of new fisheries, this should 
be reviewed.  
 
• FMC’s are encouraged to record positions of nets that are considered 
abandoned based on the criteria laid out in article 9.9 Annex III in EC 
regulation 43/2009. These data should be routinely uploaded into a central 
database to assess whether abandoned nets or excessive soak times 
continue to present a problem. 
 
• Spatial maps of activity by gear and details of the level of gear deployed 
are required to accurately describe gill net activity and to determine the level 
of interactions with other fishing activities. This is only possible if VMS and 
logbook data from the relevant FMC and member states are available.  



 40 

 
• The data collection protocols, retrieval equipment and database 
developed for this project should be used as a template for future surveys to 
aid data interrogation. 
 
• If future mitigation surveys are warranted based on gear loss reports or 
observations by control authorities of abandoned gillnets. The ICES Working 
Group of Quantifying Sources of Mortality, WGDEEP and WGDEC should be 
requested to explore methods to integrate mortality associated with ghost 
fishing into ecosystem based advice for deepwater fisheries.  
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