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Executive Summary 
The English catch quota trial for North Sea Cod commenced in May 2010 with six 
English registered vessels (three demersal trawlers, two gill-netters and one gill-
netter/long-liner). This was a voluntary participation project, which investigated the use 
of catch-quotas, rather than traditional landing quotas. Participating vessels received up 
to 30% additional quota pro-rata for the year with all cod caught being deducted from 
this quota. 
 
The principle of a catch-quota system is that all fish caught are deducted from the 
catch-quota, including undersized fish. During this trial fishermen were not permitted to 
discard any cod caught, accept those under the minimum landing size. Once the quota 
is reached the vessel has to stop operating, where it risks catching the catch quota 
species ï in this case North Sea cod. 
 
Because all catch quota species caught count against quota, fishermen are expected to 
alter their fishing practices to fish in a way that optimises the value of their catch by 
adopting avoidance techniques either by enhanced gear selectivity or in a spatial 
context. The catch-quota system was predicted to reduce discards of both undersized 
fish and those generated as a response to landing TACs. 
 
To verify catches, each vessel was equipped with remote electronic monitoring (REM) 
equipment (involving CCTV and winch monitoring sensors). The basic principle for 
compliance monitoring was to check that what the CCTV shows to have been caught 
and taken onboard had been fully accounted for. Catches were verified by random 
cross-checking of observer analysis, log books and REM as well as other data such as 
size/age profile of landings. 
 
The main aims of the 2010 English North Sea cod Catch-Quota Pilot Scheme were, to:  
-  Assess the catch quota systemôs potential to reduce discards and encourage 

fishermen to fish more selectively.  
-  Evaluate the utility of REM as a tool to verify vessel activity and reported total 

catches 
-  Assess the potential of a catch quota system to effectively control and reduce 

stock mortality and to provide better scientific data. 
 
The results demonstrated evidence of behavioural change among participants in 
response to the economic incentives and controls within the scheme.  
-  Participating vessels caught few undersized cod by using selective fishing gear 

and reducing fishing effort.  
-  Cod discard rates were low (0-6%).  
- No vessels reached their catch-quota allocation for North Sea cod until the end of 

the quota year.  
 
The estimates of total catch derived from the REM equipment correlated strongly with 
data provided by the fishers and with that generated by scientific observers. This 
demonstrates the potential to use the technology as a monitoring and enforcement tool 
and that it might be used effectively as a means of managing and reducing stock 
mortality in some fisheries. 
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Introduction 
At present fisheries are managed under the Common Fisheries Policy (CFP) by the 
amount of fish landed.  On an annual basis, Total Allowable Catches (TACôs) are set for 
individual species in different sea areas, these place a cap on the amount of fish that 
can be landed over the year. It is acknowledged, however, that the amount of fish 
landed by fishermen is lower than the amount actually caught, ï there is a discard 
element of the catch which varies across fisheries, species and vessels (depending on 
fishing techniques, gear and practices they employ). Where figures are available, 
discards are taken into account when setting the annual TAC for a stock.   
 
The principle of a catch quota system is to manage a fishery by what is caught not what 
is landed, therefore managing the absolute mortality within a fishery.  Under a catch 
quota system, every fish caught counts against quota and once that quota is reached 
fishermen have to cease fishing.  
 
To operate a catch-quota system the total catch from fishing operations must be 
effectively monitored. The use of Remote Electronic Monitoring (REM) equipment 
onboard vessels has been proposed as a way to verify catches. Vessels can be 
equipped with remote electronic monitoring (REM) equipment (including CCTV and 
positioning and monitoring sensors).  The basic principle for compliance monitoring is to 
check that what the CCTV shows to have been caught and taken onboard has been 
fully accounted for. Catches are verified by random cross-checking of observer analysis, 
log books and REM as well as other data such as size/age profile of landings.   
 
Because all catches are fully documented the fishermen are encouraged to use their 
skills and knowledge to fish more selectively in order to maximise the value of what they 
catch.  The system also provides potential to improve scientific data in order to make 
better stock assessments. 
 
The main aims of the 2010 English North Sea cod Catch-Quota Pilot Scheme were, to:  
 

-  Assess the catch quota systemôs potential to reduce discards and encourage 
fishermen to fish more selectively.  

-  Evaluate the utility of REM as a tool to verify vessel activity and reported total 
catches 

-  Assess the potential of a catch quota system to effectively control and reduce 
stock mortality and to provide better scientific data. 

Additional Quota 
As catch quotas are based on total fishing mortality it is possible to allocate additional 
quota to vessels in the scheme in line with the average predicted discard rates for that 
fishery (illustrated in figure 1). However, to ensure that overall mortality does not exceed 
current levels and to account for margins of error in calculating discard rates the actual 
quota awarded should be less than the average level of predicted discards for that 
fishery (set at 75% of the discard rate). 
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Figure 1: Visual representation of landings quota vs. catch quota. 
 

The 2010 English North Sea catch-quota pilot was initiated after Council Regulation 
(EU) No 219/2010 was bought into effect in March of 2010. This regulation gave 
Member States the opportunity to investigate fully documented fisheries, and provided 
Member States with up to an additional 5% of cod quota to utilise as part of these 
investigations. This equated to an additional 653 tonnes of North Sea cod for the UK, of 
which England received 139 tonnes. This additional quota, along with extra days-at-sea 
allocation (17 days) for each TR1 participating vessel provided the incentives to 
approach industry to initiate a catch-quota pilot. For this trial fishermen were not 
permitted to discard any cod caught, accept those under the minimum landing size. 
 
The English pilot study was structured in compliance with the conditions set out in 
Council regulation 219/2010, in that: 
 

 The vessel makes use of closed circuit television cameras (CCTV), associated 
to a system of sensors, that record all fishing and processing activities on board 
the vessel. 

 All catches of cod with that vessel are counted against the quota, including 
those fish below the minimum landing size. 

 The additional catches are limited to 30% of the normal catch limit applicable to 
such a vessel or to an amount which is justified as capable of ensuring that 
there will be no increase in the fishing mortality of the cod stock. 
 

The English catch-quota pilot also required participating vessels to complete haul by 
haul log sheets to record details of the retained and discarded portions of their cod 
catches to use in the REM validation process. 
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Methods 
The method used in the English pilot study was based on that of the Danish study 
conducted in 2008-09 (Dalskov and Kindt-Larson: 20091). Participating vessels were 
fitted with REM equipment (supplied by Archipelago Marine research Ltd) to document 
catches on a haul by haul basis. 
 
The main principles for participating in the catch-quota scheme were that:  
 

a) all cod caught shall count against quota; 
b) all cod caught shall be retained on board and landed (expect for juvenile fish) 
c) once a vesselôs cod quota is reached it must stop all fishing practices that can 

catch cod in the North Sea (ICES subareas IV; EU waters of IIa; the part of IIIa 
not covered by the Skagerrak and Kattegat). 
 

Further details of the pilots Terms and Conditions can be found in Annex 7. 

Vessel selection 
The selection of vessels was initiated by publishing an invitation to tender. Applicants 
were then reviewed by a selection panel (Defra and Cefas) based on the following 
criteria: 

 Demonstrated membership of a Producer Organisation 

 Confirmed as not contracted for FSP work 2010 

 Confirmed willingness to provide insurance cover for REM equipment 

 Holds a valid MCA certificate 

 Can accommodate CEFAS observer/s when required 

 Has supplied a detailed fishing plan for the Calendar year 2010 

 Has provided evidence of improved fishing practices in their fishing plan 

 Bid for additional quota within 30% limit and within scheme capacity (total 139 
tonnes). 

 
The successful applicants accepted an offer of participation and agreed to the Terms 
and Conditions of the pilot study (Table 1, Annex 7). The operational component of the 
pilot took place from 1st May 2010 to 31st December 2010. 
 

Additional days-at-sea 
TR1 and TR2 category vessels were offered additional days at sea (Table 1) to allow 
flexible fishing operations throughout the year, to encourage cod avoidance behaviour 
and thereby provide a means of avoiding unnecessary tie up. Participating vessels were 
not permitted to transfer days at sea away from the vessel. Gillnetters and long-liners 
participating in the trials were not eligible to receive extra days. 

                                                 
1
 Dalskov, J. & Kindt-Larsen, L., 2009. Fully documented fishery. DTU Aqua report. Available at: 

http://www.aqua.dtu.dk/upload/dfu/kameraforsoeg/final%20rapport%20300809%20v3.pdf 
 

http://www.aqua.dtu.dk/upload/dfu/kameraforsoeg/final%20rapport%20300809%20v3.pdf
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Table 1: The fishing vessels participating in cod catch-quota scheme 2010  
Vessel Vessel 

length 
(m) 

Main 
engine 
power   

Type of 
fishing 
vessel 

Additional  
quota 

issued 
(tonnes) 

Additional 
days at 

sea 
issued 

Date joined 
2010 catch 

quota 
scheme 

1 22m 480 Kw TR1 
(trawler) 

43.5 17 days 
 

1st May 2010 

2 17m 149 Kw Gill netter 20 0 days 
 

1st May 2010 

3 19m 186 Kw Gill netter 24 0 days 
 

1st May 2010 

4 15m 298 Kw TR1 
(trawler) 

19.5 17 days 
 

1st May 2010 

5 40m 1880 
Kw 

TR1 
(trawler) 

18.6 17 days 
 

1st May 2010 

6 9.8m 165 Kw Long liner 9.6 0 days 15th July 
2010 

 

 

Installation of REM equipment 
The REM equipment was supplied by Archipelago Marine Research Ltd (AMR, Canada) 
(Figure 2). AMR supplied an installation technician to train Cefas staff. The installation 
process took, on average, two days per vessel. The skippers were briefed in the basic 
functionality of the REM equipment as well as the documentation requirements and the 
catch handling expectations. 
 
It was important to ensure that cameras were sited in an optimum position for 
subsequent analysis and an appropriate sized lens was selected to capture optimal 
imagery (Annex 6). Lenses available ranged from 8.00mm (close-up) down to 2.9mm 
(wide angle). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Schematic diagram identifying the various components that made the 
REM package used in the pilot study 
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For trawlers (TR1), the video recording commenced when sensor readings (either 
hydraulic or drum rotation) indicated that the fishing gear was being deployed for the 
first time on a trip and stopped automatically when the vessel returned to port. Gillnet 
vessels were set up to start recording video once the fishing gear deployment or 
retrieval was sensed. The video recording stopped after 40 minutes because all catches 
in this fishery are processed rapidly and continuous recording was deemed 
unnecessary. 
 

The camera system could record 15 frames per second across a maximum of 4 
cameras. One camera was always focussed at the vessels discard chute and set to 
record at maximum resolution (5 frames per second). This camera was used for discard 
species recognition and confirmation that cod were not being discarded without first 
being quantified. The remaining camera capacity was spread over the remaining three 
cameras to observe (in order of priority): 
 

 An overview of processing area 

 An overview of entire deck area 

 A view of deck where catch is taken aboard to estimate total bulk catches per 
haul 

 

The setup for gillnetters was similar, but there is no specific location where fish were 
discarded so cameras were located to allow viewing of the catch as it came aboard 
(from 2-3 different perspectives) along with a camera set at 5 frames per second to 
monitor the area where fish were gutted and washed. This area was also designated as 
the location where the crew would measure any discard cod. 
 
On completion of the installation process, vessels were given 2-3 pre-formatted hard-
drives (500 GB capacity each) and instructed on how to swap hard-drives as they 
neared full capacity. TR1 vessels would generally fill one hard drive every 4-6 weeks of 
fishing activity. Gill net vessels could fish for 2-4 months with one hard drive. When full, 
replacement hard drives were delivered to the vessels. 
 

REM data analysis 
Data was initially reviewed to ensure it was complete and intact. The sensor data was 
examined using the analysis software to first identify all complete trips on a hard drive, 
then the fishing events (or hauls) within trips (Annex 6). It was apparent that wreck gill 
netting did not allow for the skippers to record catches on a net by net basis (sometimes 
shooting and hauling up to 45 nets per day). These catches were analysed per day. 
Similarly, the under-ten meter vessel (vessel 6) only fished day trips and was also 
required to document catches per day. It was deemed appropriate to assign ten 
consecutive days to one trip for these vessels, and select one day from each trip for the 
random analysis. 
 
Once trips and hauls (or fishing cycles) had been identified, these were then matched 
with the vessel records from the log sheets. Then 10% of randomly selected hauls were 
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selected for analysis (Dalskov et al. 20112) whereby analysts collected information on 
the following: 
 
Å Cod being discarded during catch processing 
Å Estimate of total catch (all species retained and discarded) 
Å A count and/or weight estimate of undersized cod and confirmation that the 
requirement to measure cod discards was adhered to 
Å Weight and/or count estimates for discarded haddock and whiting 
 
Some randomly selected hauls were deemed to be unsuitable for analysis due to poor 
image quality. The main reasons for this were; 
Å Cameras covered with water drops causing distortion of images 
Å Intense glare on lens deteriorating the images 
Å Cameras were not regularly cleaned by crew 
When these instances occurred another random haul was selected. 
 

Crew data 
The fishers separated all undersize and damaged cod, and compiled length frequency 
data on a sample of these fish within view of one of the cameras. Participating vessels 
were also asked to document both retained and discarded quantities of these species. 
After documenting the discard fraction all undersized fish were discarded, including cod. 
 

At sea observer trips 
At-sea observer sampling trips were conducted to provide a third data set against which 
vessel documentation and REM data could be compared and to ensure appropriate 
catch handling and data recording on participating vessels. The data generated by 
skippers, from the REM analysis and from the observed trips were correlated.

                                                 
2
 Dalskov, J., Håkansson, K.B. & Olesen, H.J. Final Report on the Danish Catch Quota Management 

Project 2010. DTU Aqua Report No 235-2011. Danish Directorate of Fisheries and National Institute 

of Aquatic Resources, Technical University of Denmark, 27 p. 
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Results 
A summary of the data collected during the English catch-quota pilot study is given 
(Table 2). Seven trips were undertaken by scientific observers to sample hauls onboard 
participating vessels (Table 3). These data were used to validate the fishersô data. 
 

Table 2: Data summary from catch-quota scheme 2010 (England) 

Number of vessels 6 

Number of trips 104 

Number of hauls 1384 
Number of cod length 
measurements 7334 

Number of REM analyzed hauls 138 

Number of observer sampled trips 7 

Number of observer sampled hauls 41 

Data generated 12 Terabytes 

 
Table 3: Number of observer sampled trips and period of data collection 

(England) 
 

Vessel 
name 

REM in continuous use for all trips 
since 

No of trips verified using 
observers 

1 01 May 2010 ï 31 Dec 2011 2 
2 01 May 2010 ï 31 Dec 2011 1 
3 01 May 2010 ï 31 Dec 2011 0 
4 01 May 2010 ï 31 Dec 2011 2* 
5 01 May 2010 ï 31 Dec 2011 1 
6 15 July 2010 ï 31 Dec 2011 1** 

 
*The vessel switched to scalloping on one of these trips; data were not used in the analysis 
**No cod were caught on this trip 
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Evidence of cod avoidance 
Evidence for fishing practices which could reduce the capture of undersized juvenile cod 
were sought from the skipper, observers and from the official log sheets completed 
during and prior to the period of the pilot study (Table 4). 
 
All vessels demonstrated fishing practices that would likely reduce the capture of 
undersized cod. Four of the vessels used fishing gear with mesh sizes that were larger 
during the pilot study than in the same period in 2009. Two gill netters reduced the soak 
time to lessen the chance of entangled cod becoming damaged before being taken 
onboard. Other practices observed that were considered to reduce the capture of 
undersized cod included moving areas, switching to other fishing gears and reducing 
the amount of fishing effort. 
 

Table 4: Evidence of cod avoidance behaviour by participating skippers 
Vessel Evidence of cod avoidance behaviour 

 
1 

 
o Use of large mesh cod ends (132mm) to reduce retention of 

smaller cod ï reported mean mesh size was 8%* larger compared 
with same period in 2009 

 
2 o Reduced soak time of gill nets to limit damage to cod while 

immersed in sea 
o Switching to non-fishing related work (guard duty) ï the number of 

reported days at sea was 25%* less than in the same period in 
2009 

o Use of large meshed gill nets (170mm) ï reported mean mesh size 
was 13%* larger compared with same period in 2009 

 
3 o Reduced soak time of gill nets to limit damage to cod while 

immersed in sea 
o Switching to non-fishing related work (guard duty) ï the number of 

reported days at sea was 46%* less than in the same period in 
2009 

o Use of large meshed gill nets (159mm) ï reported mean mesh size 
was 7%* larger compared with same period in 2009 

 
4 o Use of large mesh cod ends (122 mm) to reduce retention of 

smaller codï reported mean mesh size was 2%* larger compared 
with same period in 2009 

o Moving to new areas to avoid small cod (personal communication) 
o Switching to scallop dredging 

 
5 o Targeting saithe in Northern North Sea with very low cod by-catch 

o Use of large mesh cod ends (120mm) 
 

6 o Possible use of larger hook to improve cod selectivity on long lines 
 

*Data from Fishing Activity Database (FAD) derived from official logbooks.
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Evidence of a change in size of cod caught 
The mean lengths of cod caught and discarded were compared between those trips 
undertaken when vessels were operating within the catch-quota scheme with those trips 
undertaken prior to the scheme. Cefas sampling protocols were consistent for all 
sampled trips. Lengths compositions of cod encountered may not be comparable 
between different trips; therefore, the data provides only an indication of a difference in 
trawl selectivity. All vessels for which sufficient data were available caught larger cod in 
trips sampled during the catch-quota scheme compared with previously sampled trips. A 
lower mean size of discarded cod suggests that vessels landed more of the cod caught 
that was above MLS in line with the ban on high grading. The legal minimum legal 
landing size is 35cm North Sea EU waters and 45cm North Sea Norwegian sector. 
Damaged cod were also discarded. 
 
Table 5: The difference in the size of cod caught and discarded between catches 

taken during and prior to the catch-quota scheme 

Vessel Survey Period 

Number 
Sampled 

Trips 
Number 
of cod 

Mean 
Length 

% 
difference 

Catch 
      

1 Observer prog. 
2007-
2009 3 7336 58 4% larger 

1 Catch-quota 2010 2 7687 60 
 

       
4 Observer prog. 

2007-
2009 4 4521 44 3% larger 

4 Catch-quota 2010 1 3872 45 
 

       5 Observer prog. 2009 1 153 66 5% larger 

5 Catch-quota 2010 1 500 69 
 

       Discards 
      

1 Observer prog. 
2007-
2009 3 28 40 

15% 
smaller 

1 Catch-quota 2010 2 278 34 
 

       
4 Observer prog. 

2007-
2009 4 1085 33 

6% 
smaller 

4 Catch-quota 2010 1 985 31 
 

       5 Observer prog. 2009 1 0  - - 

5 Catch-quota 2010 1 23 33 
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Overall levels of cod discards as recorded by crew onboard 
The haul specific log sheets completed by the crew indicated that cod discard rates 
were low. The percentage of the total weight of cod that was caught by each vessel 
during the pilot scheme and subsequently discarded ranged from 0.05%-6.48%. Trip-
level discard quantities and rates are given in Annex 1. 
 

Table 6: Overall levels of discard rates for cod as recorded by crew 
Vessel Hauls/sets Total landings 

(kg) 
Total discard 

(kg) 
Overall discard 

rate 
% Hauls 

analysed for 
REM 

1 439 169860 2232 1.30% 7.7 

2 81 77014 285 0.37% 16 

3 10 17330 15 0.09% 30 

4 298 57103 3959 6.48% 9.7 

5 448 49702 63 0.13% 9.2 

6 99 8630 4 0.05% 8 

 

Comparison of the crew records against REM footage 
Data from the haul specific log sheets generated by the crew was validated against the 
REM data. The randomly selected 138 hauls, (10% of the total for all vessels) for which 
the REM data were analysed, showed a strong correlation with the haul data provided 
by the skippers for cod discard weight and number (Figure 3). The results from each 
analysed haul are presented in Annex 2. 
 

Comparison of the crew records against Cefas at-sea observer data 
The data from the haul specific log sheets generated by the crew was validated against 
the data generated by scientific observers on sampled trips. The 36 hauls sampled by 
scientific observers (Table 3) showed a strong correlation with the haul data provided by 
the skipper for cod discard weight and numbers (Figure 4). The results for each 
analysed haul are presented in Annex 3. 
 

Length frequency data 
Length frequencies were generated by the crew by four vessels (Annex 4). Cod were 
discarded according to the MLS (35cm or 45cm) or because they were damaged. 
 
Length frequencies generated by observers during at-sea sampling trips were 
compared with trips sampled on participating vessels prior to the pilot scheme (Annex 
5). There were three vessels that had been sampled prior to the pilot scheme. Discard 
patterns were comparable with previously sampled trips. Vessels 1 and 5 have 
demonstrated consistently low levels of discarding on all sampled trips. 
  



14 

 

Figure 3 Numbers and weights of discarded cod per haul; a comparison between 
skippersô data and data generated by REM analysis from randomly selected hauls 
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Figure 4 Numbers and weights of discarded cod per haul; a comparison between 
data generated by at-sea observers on sampled trips and skippers 
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REM equipment 
Regular contact with participants was vital to ensure any problems with either the REM 
equipment or issues arising as a result of analysis of imagery could be dealt with in a 
timely manner. 
 
Throughout the active period (1st May-31st December 2010) the following 
maintenance/breakdown issues were encountered. 
 
Å Vessel 1: After analysis of first hard drive, a camera lens was exchanged for a 
larger one (3.6mm-6.00mm) to improve view of bulk catch (cod end coming aboard). 
Rotation sensor failed. Due to staff constraints and the fact that the hydraulic sensor 
was still working (triggering video recording) and sensor data could still be analysed 
successfully no action was deemed necessary. 
 
Å Vessel 2: One camera failed due to the ingress of water. Skipper notified project 
staff immediately and camera module was replaced. Later in the year the skipper 
notified staff again when two cameras started to work intermittently.  Upon advice from 
AMR the control box was replaced prior to vessel sailing again. 
 
Å Vessel 3: Rotation sensor failure (picked up during hard drive analysis), replaced 
when vessel was next in port. 
 
Å Vessel 4: Analysis of first hard drive indicated that whilst discard camera could 
determine whether or not cod were being discarded, it could not assess where collected 
discarded cod were being placed so another camera was relocated to ensure this 
aspect was covered. Faulty rotation sensor replaced (identified during hard drive 
analysis). 
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Comments on the 2010 catch quota scheme by participating skippers 
(England) 
 

 
Skipper and vessel owner (Sept 2010) 
 

ñI am very positive about the trials this year, because it makes the 
skipper sit down and think about the consequences of catching small 
cod, because they will count against his quota. It works very well for a 
single species, such as cod and we would be definitely interested in 
participating in a similar scheme next year. 
 
 My one big reservation is that this system would not work as well for 
multiple species and the catches would be driven by the weakest 
species ï we would be driven out of business and would have to tie 
up if whiting for example were included in such a schemeò 

 
Skipper and vessel owner (Sept 2010) 
 

ñIts all working really well, we have almost no discards and we would 
be definitely interested in continuing in the scheme if it carried on next 
year. We would however like to be given the extra days like the 
trawlers received this year. The Cefas staff involved have been very 
efficient and helpfulò 

 
Vessel owner (Sept 2010) 
 

ñWeôre very happy with the scheme so far, everything has been 
working well, and we have had no problemsò 
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Comments on the 2010 catch quota scheme by Cefas staff 
 

 Catch-quota has encouraged skippers to improve selectivity and reduce 
catches of small cod  

 

 Catch quota concept is less prescriptive than other legislation and empowers 
fishers to be more selective in ways that suit their own fishing patterns  

 

 REM can provide 100% coverage of a vessel and its catches  
 

 There was no evidence of high-grading of cod throughout the trials  
 

 Gill netting appears very selective  
 

 REM system does not require a sea going observer  
 

 REM system can be used to identify the following species: Cod, hake, 
monkfish, pollock, ling, tusk, saithe, rays, witch, Dover sole and megrim (list 
not exhaustive).  

 
Comments on other potential uses of REM:  
 

 Provides high resolution fishing effort information 
 

 Enforcement issues such as area mis-reporting  
 

 H&S issues ï such as collisions at sea  
 

 Maturity staging of fish for spawning indication (i.e. if used near gutting table)  
 

 Monitoring cetacean and bird interactions  
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Comments on the challenges of the REM system and further catch quota 
schemes 
 
             Challenges  

 
             Potential solutions  

 It is not always possible to 
differentiate between haddock and 
whiting and also between plaice 
and dab  

 This might be improved if cameras 
are sited closer to fish  

 The REM technology is vessel and 
fishery specific ï i.e. it will work 
better on some boats than others, 
depending on catch volumes and 
onboard handling procedures  

 Modified catch handling 
procedures may need to be 
introduced  

 The REM will very likely be less 
useful on smaller meshed 
fisheries, such as Nephrops 
(80mm) as species ID could be 
problematic due to high bulk 
volumes  

 Modified catch handling 
procedures may need to be 
introduced  

 REM system is useful to identify 
fish over 10-15cm in length, less 
so for smaller fish  

 Improve resolution of cameras  

 REM can provide verification of 
events up to a point, but is unlikely 
to be failsafe under all conditions  

 Need to be aware of this and plan 
for  

 The REM system needs some time 
to set up and be fine tuned  

 This will be reduced as workers 
become more experienced with the 
camera systems.  

 It is unrealistic to expect to fit the 
REM and it work optimally straight 
away  

 Need to build in time to allow for 
this  

 REM system requires considerable 
shore-side work for equipment 
maintenance and analysis of 
CCTV footage, data entry etc  

 Needs to be carefully costed and 
adequately staffed by trained 
personnel.  

 REM system may need one year 
as settling in period before working 
at its full potential  

 Could have phased introductions 
with planned settling in periods  

 Equipment failure can be an issue 
(cameras, sensors, hard drives, 
keyboards etc)  

 Need to plan to have replacement 
parts available  

 Manufacturers of the REM are 
based in West Canada and both 
the distance in miles and time 
zone can make communications 
less than ideal  

 If scheme expands ï company 
may need an European agent  

 Resolution of REM system data is 
less than observer data  

 REM not a replacement to 
observers  
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Summary of features and main findings of the English catch-
quota pilot scheme 
 
× Six vessels were engaged in English pilot study (x2 gill netters, x3 trawlers, x1 long-

liner/gill netter) 
 
× English scheme started 1st May 2010 and finished Dec 31st 2010 

 
× Participating vessels issued with up to 30% extra cod quota pro rate for the year 

 
× Participating trawlers also issued with 17 extra days-at-sea 

 
× Scheme restricted to cod in the North Sea 

 
× Participating vessels must count all cod caught against their allocated quota 

 
× Once their cod quota limit is reached ï participating vessels had to stop all fishing which 

might catch cod in the North Sea 
 
× Each vessel was fitted with REM system (Remote Electronic Monitoring with CCTV ) 

 
× The REM recorded all catches and discards, vessel positions and fishing activity 

 
× REM data hard drives were collected by Cefasô staff from the vessels 

 
× Crew provided cod catches (retained and discarded) on scientific log sheets for every 

haul 
 
× Cefas observers were undertook observer trips on participating vessels 

 
× All six participants (vessels) demonstrated evidence of behaviour to avoid capturing 

small cod, including effort reductions and the use of selective gear 
 
× The cod caught were larger on average than on trips sampled on the vessels prior to the 

catch-quota scheme 
 
× Discarding of cod by weight on the participating vessels was low (0-6% of total weight 

caught by each vessel for all trips combined) 
 
× The crew records, observer data and REM data show good correlations 

 
× Industry participants have been positive when asked about the scheme 

 
× Low image quality in some conditions, small fish size and changing onboard handling 

practices were identified as challenges for the wider use of REM system 
 
× REM is a potentially useful tool to monitor catches and fishing operations but is not 

appropriate for all fisheries data collection needs. 
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Annex 

Annex 1 - Levels of discarded cod as recorded by crew onboard 
 
Table 6a Vessel 1 
 

Trip Code 

Number 

of Hauls 

Cod landed  

(live wt) (Kg) 

Cod discarded 

(live wt) (Kg) 

% of cod catch 

discarded 

261001.1 15 8035 48 1 

261001.2 15 7003 124 2 

261001.3 15 9599 78 1 

261002.1 20 8145 191 2 

261002.2 12 0 18 100 

261002.3 25 6729 105 1.5 

261002.4 5 1110 237 18 

261002.5 21 7335 55 1 

261003.1 10 3605 33 1 

261003.2 19 13990 113 1 

261003.3 15 9720 35 0 

261003.4 26 12210 64 1 

261004.1 25 8818 46 1 

261004.2 17 5065 12 0 

261004.3 14 2510 16 1 

261004.4 9 3210 24 1 

261005.1 11 3138 23 1 

261005.2 26 11424 88 1 

261005.3 24 5145 42 1 

261006.1 24 8302 114 1 

261006.2 17 4805 121 2 

261006.3 16 6265 113 2 

261007.1 23 9500 326 3 

261007.2 18 3547 99 3 

261007.3 17 10650 107 1 

     

Total 439 169860 2232 1 

     

 Random  7.7% of hauls selected for REM analysis 
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Table 6b:  Vessel 2 
Levels of discarded cod as recorded by crew onboard 
 

Trip No Number 

of Sets* 

Cod landed  

(live wt) (Kg) 

Cod discarded 

(live wt) (Kg) 

% of cod catch 

discarded 

120001.1 4 9040 30 0 

120001.2 1 1216 0 0 

120001.3 6 6659 8 0 

120001.4 5 5528 43 1 

120001.5 6 6116 9 0 

120001.6 4 6621 21 0 

120002.1 3 7705 4 0 

120002.2 5 6392 9 0 

120002.3 6 7503 36 0 

120002.4 5 5678 18 0 

120002.5 5 8709 99 1 

120002.6 2 3986 4 0 

120003.1 4 420 1 0 

120003.2 2 1441 3 0 

Total 81 77014 285 0 

     

 Random 16 % of sets selected for REM analysis 

 

*1 set is 24 hr fishing cycle 

 

Table 6c:  Vessel 3 
Levels of discarded cod as recorded by crew onboard 
 

Trip No Set No Cod landed  

(live wt) (Kg) 

Cod discarded 

(live wt) (Kg) 

% of cod catch 

discarded 

341002.1 4 6580 15 0 

341002.2 1 1200 0 0 

341002.3 2 4700 0 0 

341002.4 3 4850 0 0 

     

totals 10 17330 15 0.1 

     

 Random  30% of sets selected for REM analysis 
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Table 6d:  Vessel 4 
Levels of discarded cod as recorded by crew onboard 
 

Trip Code 

Number 

of Hauls 

Cod landed  

(live wt) (Kg) 

Cod discarded 

(live wt) (Kg) 

% of cod catch 

discarded 

110002.1 9 697 51 7 

110003.1 15 1350 119 8 

110003.2 3 330 29 8 

110003.3 11 668 66 9 

110003.4 11 900 97 10 

110003.5 4 1110 413 27 

110003.6 5 1635 59 3 

110003.7 14 750 52 6 

110003.8 15 870 66 7 

110003.9 8 375 83 18 

110003.10 10 225 24 10 

110003.11 9 1125 131 10 

110003.12 11 1320 184 12 

110003.13 4 615 82 12 

110004.1 12 2400 255 10 

110004.2 2 1140 414 27 

110004.3 11 540 114 17 

110004.4 4 600 21 3 

110004.5 13 1035 63 6 

110004.6 8 1590 178 10 

110004.7 6 1215 116 9 

110004.8 4 645 136 17 

110004.9 9 690 143 17 

110004.10 13 360 154 30 

110004.11 13 1395 124 8 

110004.12 4 285 21 7 

110004.13 5 2700 256 9 

110005.1 10 2190 222 9 

110005.2 13 5445 100 2 

110005.3 4 1050 30 3 

110005.4 9 4390 29 1 

110005.5 9 5190 58 1 

110005.6 5 3750 19 1 

110005.7 4 4590 19 0 

110005.8 11 3933 31 1 

     

totals 298 57103 3959 6 

     

     

 Random 9.7 % of sets selected for REM analysis 
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Table 6e:  Vessel 5 
Levels of discarded cod as recorded by crew onboard 
 

Trip No Set No Cod landed  

(live wt) (Kg) 

Cod discarded 

(live wt) (Kg) 

% of cod catch 

discarded 

135001.1 12 1104 2 0 

135001.2 24 3412 5 0 

135001.3 31 2239 2 0 

135002.1 25 1212 6 0 

135002.2 16 953 0 0 

135002.3 25 1590 1 0 

135002.4 16 1316 8 1 

135003.1 33 4168 0 0 

135003.2 22 1898 7 0 

135003.3 18 1003 8 1 

135004.1 31 4187 2 0 

135004.2 30 2461 0 0 

135004.3 27 2838 0 0 

135005.1 31 4048 13 0 

135005.2 28 12564 0 0 

135005.3 26 1216 4 0 

135006.1 29 694 3 0 

135006.2 24 2799 2 0 

     

totals 448 49702 63 0 

     

 Random  9.2% of sets selected for REM analysis 

 

 

 

 

 

Table 6f: Vessel 6 
Levels of discarded cod as recorded by crew onboard 
 

Trip No Set No Cod landed  

(live wt) (Kg) 

Cod discarded 

(live wt) (Kg) 

% of cod catch 

discarded 

101901.1 18 1 0 0 

101901.2 17 0 4 100 

101901.3 14 0 0 na 

101901.4 13 0 0 na 

101901.5 13 18 0 0 

101901.6 11 40 0 0 

101902.1 12 2679 0 0 

101902.2 1 5892 0 0 

     

totals 99 8630 4 0 

     

 Random  8% of sets selected for REM analysis 
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Annex 2 Trip comparison of crew records vs. REM 
 

Vessel  Cod discards ( No) Cod discards ( Kg) 

Trip Code Haul 

code 

Recorded by 

crew 

Obtained 

from REM 

Recorded 

by crew 

Calculated 

from numbers 

measured at 

length by crew 

Obtained 

from REM 

Vessel 1       

261001.1 5 4 1 1 1.4 0.5 

261001.1 9 20 23 8 10.4 9.8 

261001.2 4 25 24 9 13.1 8.5 

261001.2 6 0 1 0 0 0.3 

261001.3 3 15 15 5 7.5 5 

261001.3 11 8 8 2 4.3 4 

261002.1 2 16 24 6 4.4 8 

261002.1 6 6 6 4 2.9 2 

261002.2 3 0 0 0 0 0 

261002.3 5 33 32 13 16 12 

261002.3 22 7 7 2 2.8 2 

261002.4 3 33 34 10 10 17 

261002.5 5 1 3 1 0.4 2 

261002.5 9 11 12 5 3.8 5 

261003.1 6 1 1 1 0.2 0.5 

261003.2 1 22 22 4 6 6 

261003.2 18 13 13 4 3.6 5 

261003.3 5 4 ? 1 1.3 12 

261003.3 15 4 5 2 1.4 2 

261003.4 6 8 8 2 2.6 3 

261003.4 18 11 20 3 3.2 7 

261004.1 9 9 15 3 2.2 5 

261004.1 14 8 0 2 2.1 0 

261004.2 7 0 0 0 0 0 

261004.2 13 2 2 1 0.9 1 

261004.3 9 28 28 10 11.7 10 

261004.4 3 1 1 1 0.3 0.35 

261005.1 2 1 1 1 0.6 0.3 

261005.2 16 9 9 4 2.8 3 

261005.2 20 0 0 0 0 0 

261005.2 21 0 0 0 0 0 

261005.3 8 6 6 2 2.7 2 

261005.3 10 2 2 1 0.5 0.6 

261006.1 2 8 8 3 2.7 3 

261006.1 17 0 0 0 0 0 

261006.2 9 3 3 1 1.3 1 

261006.2 12 19 19 7 6.9 7 

261006.3 13 13 13 5 5 5 

261006.3 14 10 10 4 3.6 4 

261007.1 4 0 0 0 0 0 

261007.1 20 200 170 58 66.3 60 

261007.2 8 28 29 10 10.1 8 

261007.2 15 2 3 1 1.1 2 

261007.3 4 30 30 12 12.5 10 

261007.3 14 5 5 2 2.3 2 

Sub- total  626 613 211 230.9 235.85 

 

 

Vessel 

  

 

Cod discards ( No) 

 

 

 

Cod discards ( Kg) 
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Trip Code Haul 

code 

Recorded by 

crew 

Obtained 

from REM 

Recorded 

by crew 

Calculated 

from numbers 

measured at 

length by crew 

Obtained 

from REM 

120001.1 3 0 0 0 0 0 

120001.3 4 2 4 1 0.7 4 

120001.4 3 2 2 8 9.5 7 

120001.5 1 1 1 1 0.4 0.75 

120001.6 1 1 0 5 3.5 0 

120002.1 2 0 0 0 0 0 

120002.2 1 1 1 1 0.4 1 

120002.3 2 6 1 27 24.4 2.5 

120002.4 3 0 0 0 0 0 

120002.5 5 1 1 4 3.8 3 

120002.6 1 0 0 0 0 0 

120003.1 1 1 1 1 0.4 0.5 

120003.2 2 3 3 2 1.1 1.5 

Sub - total  18 14 50 44.2 20.25 

       

Vessel 4       

110002.1 7 30 30 7 7.6 6 

110003.1 12 19 8 2 3.7 2 

110003.1 15 37 41 8 8.8 10 

110003.2 1 4 4 1 1.1 1 

110003.3 10 11 13 3 2.8 2 

110003.4 2 25 26 8 6.8 7.5 

110003.4 7 38 39 8 10 7.5 

110003.5 4 52 52 12 14.7 15 

110003.6 4 44 44 13 11.1 15 

110003.7 1 79 77 22 21.9 22.5 

110003.8 10 45 44 10 12.9 15 

110003.9 3 96 96 25 27.3 30 

110003.10 1 55 55 15 15.4 15 

110003.11 1 6 6 1 1.7 2 

110003.12 3 71 76 22 21.4 21 

110003.13 3 126 126 29 31.5 30 

110004.1 3 69 72 15 21.2 18.75 

110004.2 5 96 94 29 28.9 25 

110004.3 5 242 248 75 76.2 75 

110004.4 1 14 14 4 4.5 5 

110004.5 2 27 27 8 8.4 5 

110004.6 10 14 15 6 4.8 4 

110004.7 2 22 23 6 6.6 7.5 

110004.8 3 28 28 7 8.9 7.5 

110004.9 5 29 29 8 9.4 7.5 

110004.10 1 276 260 110 94.3 120 

110004.11 2 47 45 14 14.7 15 

110004.12 4 36 36 8 12.2 7.5 

110004.13 3 93 89 30 31.3 30 

       

Sub-total  1731 1717 506 520.1 529.25 
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Vessel  Cod discards ( No) 

 

Cod discards ( Kg) 

Trip Code Haul 

code 

Recorded by 

crew 

Obtained 

from REM 

Recorded 

by crew 

Calculated 

from numbers 

measured at 

length by crew 

Obtained 

from REM 

135001.2 17 0 0 0 0 0 

135001.2 23 0 0 0 0 0 

135001.3 9 0 0 0 0 0 

135001.3 17 0 0 0 0 0 

135001.3 24 0 0 0 0 0 

135002.1 2 1 1 1 0.4 0.4 

135002.1 9 4 4 1 1.6 1 

135002.2 8 0 0 0 0 0 

135002.2 15 0 0 0 0 0 

135002.3 11 0 0 0 0 0 

135002.3 23 0 0 0 0 0 

135002.4 11 0 0 0 0 0 

135002.4 14 0 0 0 0 0 

135003.1 6 0 0 0 0 0 

135003.1 21 0 0 0 0 0 

135003.1 24 0 0 0 0 0 

135003.2 15 7 8 2 2.5 2 

135003.2 19 2 2 1 0.8 0.3 

135003.3 10 0 0 0 0 0 

135003.3 13 1 1 1 0.6 0.4 

135004.1 4 0 0 0 0 0 

135004.1 7 0 0 0 0 0 

135004.1 15 0 0 0 0 0 

135004.2 4 0 0 0 0 0 

135004.2 12 0 0 0 0 0 

135004.2 15 0 0 0 0 0 

135004.3 8 0 0 0 0 0 

135004.3 9 0 0 0 0 0 

135004.3 11 0 0 0 0 0 

135005.1 7 0 0 0 0 0 

135005.1 17 0 0 0 0 0 

135005.1 23 0 0 0 0 0 

135005.3 5 3 3 1 1 1 

135005.3 17 4 5 1 1.4 2 

135005.3 26 0 0 0 0 0 

135006.1 3 0 0 0 0 0 

135006.1 7 0 0 0 0 0 

135006.1 9 0 0 0 0 0 

135006.2 19 0 1 0 0 3.5 

135006.2 23 0 0 0 0 0 

Sub-total  22 25 8 8.3 10.6 
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Vessel  Cod discards ( No) 

 

Cod discards ( Kg) 

Trip Code Haul 

code 

Recorded by 

crew 

Obtained 

from REM 

Recorded 

by crew 

Calculated 

from numbers 

measured at 

length by crew 

Obtained 

from REM 

101901.1 3 0 0 0 0 0 

101901.2 14 1 1 2 0.7 3 

101901.4 1 0 0 0 0 0 

101901.5 13 0 0 0 0 0 

101901.5 14 0 0 0 0 0 

101901.6 7 0 0 0 0 0 

101902.1 8 0 0 0 0 0 

101902.2 1 0 1 0 0 0.2 

Sub- total  1 2 2 0.7 3.2 

 

 

      

Vessel 3       

341001.1 1 0 1 0 0 5 

341001.2 6 0 0 0 0 0 

341002.2 2 0 4 0 0 16 

Sub-total  0 5 0 0 21 

       

Grand-

total 

 2398 2376 777 804.2 820.15 
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Annex 3 Comparison of the crew records against Cefas at-sea observer 
data 

  
  

Cod discards ( No) Cod discards ( Kg) 

Trip 
Code 

Vessel Haul 
number 

Recorded 
by 

observer 

Recorded 
by crew 

Recorded 
by 

observer 

Recorded 
by crew 

135003.2 5 3 1 1 1 1 

  
12 2 2 1 1 

  
13 1 1 0 0 

  
15 8 8 4 4 

  
18 2 2 1 1 

  
19 2 2 1 1 

261005.1 1 2 1 1 1 1 

  
4 1 1 0 1 

  
5 7 7 3 3 

  
7 1 1 1 1 

  
8 

 
4 

 
2 

  
9 11 9 6 5 

  
11 11 3 9 1 

  
1 13 13 3 6 

261005.2 1 2 1 1 1 1 

  
3 18 18 19 10 

  
5 1 1 1 1 

  
6 2 

 
0 

 
  

7 6 6 3 4 

  
8 11 10 6 4 

  
9 

 
3 

 
1 

  
10 3 3 2 1 

  
11 11 11 6 5 

  
12 9 11 4 5 

  
13 30 30 15 10 

  
14 

 
44 

 
14 

  
15 1 1 1 1 

  
16 8 8 3 4 

  
17 14 14 12 6 

  
18 4 1 2 1 

  
19 18 17 8 7 

  
23 1 1 0 1 

  
24 7 6 5 4 

120001.1 2*  - 2 3 9 10 
110004.2 4 1 153 153 275 315 
    2 38 38 14 10 

 

*trip mean 
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Annex 4 Crew length frequencies  
Length frequency plots (number of discarded cod vs. length (cm)) derived from skippersô data 
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Annex 5 Observer length frequencies  
Length frequencies (proportion by number vs. length (cm)) from observer 
sampled trips during the catch quota scheme (CQ) and from trips previously 
sampled previously in the Cefas observer programme 
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*This sampled trip took place during a period when the cod quota was exhausted and no 
cod could be landed. The data from this trip was not used in the calculation of mean 
discard lengths (Table 5). 
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Annex 6 EMI display screen shots 
 
EMI display, complete hard drive TR1, with annotations (Trips, hauls and catch 
processing) 
 

 
 
As above, with annotation window displayed 
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Close up, note different sensor profile for COD wreck nets and turbot nets 
 

 
 
As above with annotations window displayed 
 

 
  










