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Summary 
 
 
 
 
 
 
 
 
 
Mean numbers caught per hour in 2003-2005 FSP 

 2003 2004 2005 
Ground 

type: 
mainly 
hard 

mainly 
hard hard soft combined 

cod 64 32 50 19 34 
haddock 34 43 48 103 76 
whiting 88 74 684 188 436 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mean catch rate of cod by age: 2003-2005 FSP (mean number caught per hour). 
 

Year 2003 2004 2005 2005 2005 
   Hard Soft Combined 

age 0 0.0 0.0 3.2 2.1 2.6 
age 1 24.5 21.9 36.1 11.3 23.7 
age 2 38.0 5.9 9.1 4.6 6.8 
age 3 0.5 3.1 1.2 0.7 1.0 
age 4 0.5 1.0 0.1 0.1 0.1 
age 5 0.2 0.0 0.0 0.0 0.0 
Total 63.6 31.8 49.7 18.8 34.2 

 
 
 
 
 
 
 
 

The trawler Emulator was chartered in October 2005 to carry
out the third in a series of FSP surveys of cod and other
gadoids off the NE coast of England. Previous surveys were
carried out in autumn of 2003 and 2004. Tows in 2005 were
spread out over the survey area, with additional tows in
defined areas of hard ground where cod abundance was
expected to be greatest. The surveys took place in autumn,
when many of the cod are feeding inshore on herring spawn.

Catch rate per tow. Areas of spots are
proportional to numbers per hour. Shaded
areas are hard ground. 
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Tows in 2003 and 2004 were mainly
on hard ground. Catch rates of all
sizes of cod and haddock in 2005 on
hard ground were of similar
magnitude to the results obtained in
2003 and 2004. Whiting were,
however, far more abundant in 2005
than in the previous two years. 
 
Cod tended to be abundant inshore,
and haddock offshore. Cod and
whiting had similar distributions. 

Cod taken during the FSP surveys have been mainly 1-year-olds and 2-years-olds. Small cod <20 cm
long (0-year-olds) were more abundant in 2005 than in 2003 and 2004, supporting reports by
fishermen and the results of Cefas and Scottish groundfish surveys that indicate increased abundance
of 0-year-old cod in 2005. Whiting catches in 2005 were mainly fish 4–6 years old, the survivors of
comparatively strong year classes formed from 1999 to 2001. The strong 1999 year class of haddock
continues to dominate the FSP catches of this species. 
 
The 2005 FSP survey provided the most comprehensive FSP data so far on the abundance,
distribution, size/age structure and species mixing of demersal fish on the cod fishing grounds off the
NE coast of England. 
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Introduction 
 
The Fisheries Science Partnership (FSP) was established in 2003 to build 
relationships between fishermen and scientists, and to involve fishermen in the co-
commissioning of science. The FSP is funded by the UK’s Department for 
Environment, Food and Rural Affairs (Defra). Ten projects were carried out during 
2003/04, and a further ten in 2004/05, comprising a mixture of time-series surveys, 
fishing gear selectivity studies, and examination of spatial patterns of catch 
compositions. Reports for FSP projects already completed are available on the FSP 
page of the Cefas web site (www.cefas.co.uk). 
 
A further three years of the FSP programme has now been funded by Defra. Industry 
proposals for FSP projects have typically been developed at a port/regional level, 
refined and agreed with Cefas and approved by the FSP Steering Group. Charter 
vessels are selected through an open tendering procedure, and are given dispensations 
from the relevant quota and effort controls, and to fish in non-UK waters where 
appropriate. 
 
This report presents the results of FSP 2005/06 Programme 1, a survey of cod and 
bycatch species carried out on the cod fishing grounds off the NE coast of England 
during October 2005. The project used the commercial trawler Emulator (skipper 
Sean Crowe), from 10 October to 1 November 2005.  Similar FSP surveys were 
carried out in the same area, and using the same type of trawl gear (Whitby Jet otter 
trawl), during 2004 (Christina; Armstrong et al. 2005) and 2003 (Abbie Lee and 
Emulator; Cotter et al. 2004).  
 

Objectives 
 
1. To repeat the survey of NE coast cod carried out in 2003 and 2004 in order to 

provide year-on-year comparative information on distribution, relative 
abundance and size/age composition of cod; 

2. To obtain additional information on distribution, relative abundance and 
size/age composition of whiting and haddock off the NE coast. 

 
The detailed operational plan was discussed at a meeting between Cefas and the 
vessel owner on 16th September 2005. The operational plan for the programme is 
given in Appendix 1. A post-cruise report kindly provided by skipper Crowe is 
reproduced in Appendix 2.  
 
Methods 
 
Vessel and trawl gear 
 
FV Emulator (FR500) is a wooden-hulled trawler, overall length 18.25 m and breadth 
6.45 m, with 309 kW main engine power.  The vessel deployed a Whitby Jet otter 
trawl, which is used extensively for cod fishing by vessels off the NE coast.  The 
construction and rigging of the net were as follows: 
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Net: 84 ft (26 m) fishing line, 66 ft (20 m) headline.  Codend mesh: 80 mm 
diamond constructed from 4 mm double braided twine.  Lifting bag mesh 260 mm.   
 
Ground Gear:  16” rockhoppers with 8” spacers in central 20 ft.  14” rockhoppers 
with 8” spacers in 20 ft on either side.  12 ft wing chains of 5/8” links.  
 
Sweeps (Bridles):  Top: 24 fathom (6.8 m), wire.  Bottom: 24 fathom chain. 
 
Doors:  Poly Ice. 6’6”, 72 stone (458 kg). 
 
Fishing characteristics: Estimated headline height: 12 ft. Door-to-door spread 
estimated at approximately 90 ft with 80 fathoms of warp out and 98 ft with 100 
fathoms out, towing at 3 knots. 
 
Survey design 
 
The survey was designed to achieve full coverage of potential cod habitats within the 
area covered by the main cod fishery off the NE coast of England, while placing 
additional trawling effort in areas expected to have the greatest densities of cod. 
Broad spatial coverage was ensured by dividing the survey area into 10 minute 
(latitude) by 10 minute (longitude) blocks, with one tow to be carried out in each 
block. Detailed sediment charts were then consulted, and the vessel owner identified 
areas of hard ground where the highest catch rates of cod were expected. An 
additional tow was allocated to the 10’×10’ rectangles containing these areas of hard 
ground. The resultant survey design is shown in Appendix 1. During the survey it was 
noted by the skipper that some of the “hard ground” rectangles were mainly fine 
sediments (rectangles 2 C,D&E; 3 C&D, and 5H). The survey design was adjusted to 
place only one tow in each of these rectangles. 
 
Sorting and processing the catch 
 
Standard methods employed by Cefas staff for sorting and recording catches on 
commercial fishing vessels were employed (see FSP reports for 2004/05 for details). 
Length measures were carried out on the retained and discarded components of the 
catch. Where catches were sampled rather than fully sorted, an appropriate raising 
factor was determined to allow the total catch to be estimated. Otoliths of cod, 
haddock and whiting were collected from samples of taken fish across the survey 
area, to allow the age composition of the catches to be determined.  
 
Analysis methods 
 
Distribution patterns of cod, haddock, whiting, plaice and lemon sole were examined 
by compiling maps showing the mean numbers caught per hour towed at each station. 
The distribution of cod in length ranges comprising mainly 0-group (5-20 cm), 1-
group (21-45 cm) and 2+group fish (>45 cm) was also examined. 
 
The “hard ground” and “soft ground” survey strata that formed the basis for the 
survey design were retained for comparisons of catch rates and length compositions, 
as the survey intensity on the hard ground was intentionally greater (see “survey 
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design”, above). The patch of hard ground in the NE sector of the survey area was 
treated as being in the same stratum as the more coastal area of hard ground. 
 
The mean length composition (number caught per hour) of cod, haddock, whiting, 
plaice and lemon sole was calculated for each survey stratum. No distinction was 
made between landed and discarded fish because the vessel’s catch was not counted 
against quota. In practice, discarding of the main commercial fish species was 
strongly influenced by minimum landing sizes (35 cm for cod, 30 cm for haddock and 
27 cm for whiting).  
 
In order to calculate an average length frequency for the entire survey area, it was 
necessary to take into account the relative size of each survey stratum, based on the 
number of 10’×10’ rectangles sampled in each. As the hard ground stratum comprised 
approximately 50% of the total survey area, the mean length frequencies (numbers per 
hour) in the hard-ground and soft-ground strata were averaged with equal weighting. 
 
For the purposes of comparing length and age compositions between the 2003, 2004 
and 2005 FSP trips, only the data from the hard ground stations in 2005 were used, 
because the stations fished in 2003 and 2004 using the single-rig Whitby Jet trawl 
with 80 mm codend were mostly on the hard ground. 
 
Age compositions of cod, haddock and whiting were estimated by applying an 
age/length key to the mean length composition from each stratum. The age/length 
keys for each species were compiled from samples collected throughout the survey. 
Age compositions of cod in 2003 were not presented in last year’s FSP report for NE 
cod because the otoliths were not read in time. These were read in 2005, and the age 
compositions for 2003 are given in the present report. No otoliths of haddock or 
whiting were collected during the 2003 FSP survey. 
 
Although catch weights were not recorded during the survey, the approximate total 
live weight of the catch of each fish species during the survey was calculated from the 
total raised length frequency for the surveys, multiplied by the expected average 
weight of fish in each length class. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo © Crown copyright 2005 
Reproduced by permission of Cefas, Lowestoft  
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Results  
 
Fishing stations 
 
Details of the fishing activities of Emulator are given in Table 1. Tows 29 and 32 
could not be sampled because of gear damage and injury to the observer. Rectangles 
2A, 3A, 5C&D, 4B and the southern half of 4E could not be fished due to presence of 
static fishing gear. Many of these were part-rectangles abutting the coast (Fig. 1). 
Rectangle 7L was not sampled due to difficult terrain with no reliable tow 
information. The position, date and time, along with average numbers of cod, 
haddock, whiting, lemon sole and plaice (the top five species by catch weight) are 
given by tow in Appendix 3. Data for other species are held at Cefas.  
 
Table 1.  FSP 2005 Programme 1: North East cod. Details of fishing activities. 
 

Vessel Dates in 
2005 

Stations Number 
of valid 
hauls 

Fishing 
gear 

Codend 
mesh 
mm 

Tow duration (h) 
Average; 
(range) 

FV 
Emulator 

10 Oct – 
1 Nov 

1 – 83 81 Whitby jet 
trawl 

80 2.1 
(1.83 – 3.0) 

 
The tow tracks on Figure 1 were obtained by joining the shooting and hauling 
positions with a straight line, and will underestimate the tow distance if the tow was 
not straight (actual tow tracks are available from the vessel’s track plotter). 
 

-1.5 -1.0 -0.5 0.0 0.5
54N

55N

12 3 4
5 6 78

9
10

111213

14

15

16

17

18

19

20

21222324

25
26

2728

29

30
31

32

33
34

35

36

37

38
39

40
41

42
43

44

4546
47

48

49

5051

52

53 54

55

5657
5859

60
6162

63

64

65
66676869

70
71 72

73

74
75

7677

78
798081

8283

A B C D E F G H I J K L

2

3

4

5

6

7

8Shoot and haul positions: 2005 FSP

 
 
Fig. 1 FSP NE cod survey in 2005: tow positions and numbers. The shaded area in 

this and subsequent plots represents the hard ground stratum, and the non-
shaded area the soft-ground stratum. No data were obtained from tows 29 and 
32 (circled). Ground types are inferred from sediment charts and skipper’s 
advice. 
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Catch compositions 
 
The most abundant species, both by number and by weight, was whiting (Table 2), 
constituting about 60% of the total estimated weight of fish caught during the survey. 
Just under 40% of the total catch numbers and catch weight of whiting came from 
tows 1 and 2 at the southern end of the survey area, where about 4 t were caught in 
each haul. Haddock made up 15% of the total catch weight, and cod 13%. Together, 
the three gadoid species constituted 90% of the weight of fish caught. The five species 
cod, haddock, whiting, plaice and lemon sole made up 94% of the total catch weight 
(see Appendix 3 for numbers of these species caught per tow).  
 
Table 2. Total estimated catch numbers and catch weight of species making up 

98% of the total catch during the 2005 NE cod survey. Percentages are 
also shown. 

 

Species 
Total number 

caught 
 

Percentage 
Total catch weight 

(kg) Percentage 
Whiting 87 308 69.4 21 350 60.8 
Haddock 11 364 9.0 5 310 15.1 
Cod 6 641 5.3 4 450 12.7 
Lemon sole 5 110 4.1 1 190 3.4 
Plaice 3 153 2.5 780 2.2 
Dab 5 230 4.2 640 1.8 
Bib 2 024 1.6 310 0.9 
Mackerel 504 0.4 170 0.5 
Poor cod 2 114 1.7 150 0.4 
Herring 459 0.4 70 0.2 
Ling 77 0.1 70 0.2 

 
 
Distribution patterns 
 
Distribution maps for cod, haddock, whiting, plaice and lemon sole are given in 
Figures 2 – 7. These plots all have the same scale relating the surface area of the 
symbols (spots) to numbers caught per hour, except for whiting, where the size of the 
spots is reduced by a factor of ten for a given catch rate because of the large catches in 
2005.  
 
Cod 
 
Small cod <20 cm long, from spawning in 2005, were caught mainly at the north-west 
corner of the survey area (Fig. 2, top panel). The bulk of the cod catches was fish of 
21-45 cm, predominantly 1-year-olds, which were most abundant on the inshore hard 
ground (Fig. 2, middle panel). Cod >45 cm long (mainly 2-year-olds and older) were 
most abundant at the more offshore tows on the hard ground in the southern part of 
the survey area (Fig. 2, lower panel). Cod catches on the soft ground were patchy and 
often very small. The small offshore patch of hard ground in the northeast part of the 
survey area had similar catch rates of cod as the surrounding soft ground. 
 
Comparison of cod distribution patterns between FSP surveys in the period 2003–
2005 is restricted largely to the coastal area of hard ground area, where most of the 
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Whitby Jet otter trawl tows in 2003 and 2004 were carried out (Fig. 3). The 2005 
survey gave a more complete coverage of the hard ground, but the three surveys all 
show the biggest catch rates of cod at stations close to the coast. 
 
Haddock 
 
The distribution of haddock in 2005 was quite different from that of cod, with very 
low catch rates on the inshore hard ground, and relatively high catch rates on the 
offshore soft and hard grounds (Fig. 4, bottom panel). Although there were very few 
offshore tows using the Whitby Jet trawl in 2003 and 2004, a generally similar pattern 
to 2005 is evident (Fig. 4, top two panels). 
 
Whiting 
 
Very high catch rates of whiting were recorded during the 2005 survey, and these 
showed a similar pattern to cod, i.e. highest on the inshore hard ground (Fig. 5, 
bottom panel). Particularly large catches were recorded inshore in the south. Numbers 
of whiting caught in 2003 and 2004 were much smaller than in 2005, and were 
highest at some of the hard-ground tows close to the coast (Fig. 5, top two panels). 
 
Lemon sole and plaice 
 
Lemon sole and plaice were the fourth and fifth most abundant species in the total 
survey catch (by weight), and were widespread across the survey area, but with no 
particular centre of distribution (Figs 6 and 7). There was a tendency for the catch 
rates of these species to be relatively low in the northwestern part of the survey area 
during the 2003–2005 surveys 
 
Length and age compositions 
 
Cod 
 
The average length frequencies of cod (in numbers caught per hour towed) in the FSP 
surveys in 2003, 2004 and 2005 have typically shown a predominance of fish of 
around 30-45 cm long (Fig. 8). Catch rates of cod >40 cm were larger in 2003 than in 
2004 and 2005, while catch rates of 25–35 cm cod were lower in 2004 than in 2003 
and 2005. A mode of 0-group cod <20 cm long was evident in 2005, but it was not 
present in 2003 and 2004. Catch rates of cod on the soft ground were around 60% 
lower than on the hard ground. 
 
The age compositions of cod from the 2003–2005 (hard-ground) tows showed a 
predominance of one- and two-year-old fish, and no fish older than four years were 
recorded in 2004 and 2005 (Fig. 9A). The age composition in 2003 was different in 
that it was dominated by two-year-olds. The age profiles from the hard- and soft-
ground tows in 2005 differed mainly in the lower overall catch rates on the soft 
ground (Fig. 9B).  
 
Catch rates of cod by age class and FSP survey are summarized in Table 3, and for all 
ages combined in Table 6. 
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Haddock 
 
Length compositions of haddock on the hard ground were dominated by fish in the 
length range 30–45 cm in each year of the FSP (Fig. 10, top panel). The catch rates in 
this length range were similar in each year. Catch rates of haddock in the 10–20 cm 
and 25–35 cm length ranges were higher in 2005 than in 2003 and 2004. The general 
shape of the length compositions was similar on the hard ground and soft ground in 
2005, although the overall catch rates were more than two times higher on the soft 
ground (Fig. 10, lower panel). 
 
The 1999 year class of haddock was strongly represented as five-year-olds in 2004 
and as six-year-olds in 2005 (Fig. 11A). The 2002 year class was also quite strongly 
represented, as two-year-olds in 2004 and 3-year-olds in 2005. One-year-olds were 
relatively more common in 2005 than in 2004. The relative abundance of the different 
age groups was similar in the two areas (Fig. 11B), although this may partly reflect 
the use of a single age/length key for the whole area applied to the individual length 
compositions for the hard and soft ground.  
 
Catch rates of haddock by age class and FSP survey are summarized in Table 4, and 
for all ages combined in Table 6. 
 
Whiting 
 
Length compositions of whiting in the 2003–2005 FSP surveys have shown only one 
clear length mode, although the peak was several centimetres larger in 2005 than in 
2003 and 2004 (Fig. 12, top panel). The overall catch rate on the hard ground was 
eight times higher in 2005 than recorded previously. Whiting were slightly smaller, on 
average, at the soft-ground stations than on the hard-ground stations, and the overall 
catch rate was 70% lower (Fig. 12, lower panel). Although the whiting catch on the 
inshore hard ground was dominated by the very large catches from tows 1 and 2, the 
length frequency at these stations was similar to the length frequencies in surrounding 
areas. 
 
Catch rates of whiting of all age classes in 2005 were much higher than in 2003 and 
2004 (Fig. 13 A), and catch rates of ages 4–6 were much higher than ages 0–3. The 
dominant age class was 4-year-olds of the 2001 year class. Fish of this year class were 
also the main component of the FSP catches in 2004, as 3-year-olds.  
 
Catch rates of whiting by age class and FSP survey are summarized in Table 5, and 
for all ages combined in Table 6. Young whiting at ages 0–2 comprised a slightly 
larger fraction of the total catch numbers on the soft ground than on the hard ground 
(Table 5, Fig. 13B).  
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Table 3. Summary of mean catch rates of cod (number caught per hour), by age 
class and FSP survey 
 

(a) Mean number per hour        
Year Stratum age 0 age 1 age 2 age 3 age 4 age 5 Total 
2003 Mainly hard 0.00 24.5 38.0 0.50 0.46 0.15 63.6 
2004 Mainly hard 0.00 21.9 5.9 3.1 1.0 0.00 31.8 
2005 Hard 3.2 36.1 9.1 1.2 0.13 0.00 49.7 
2005 Soft 2.1 11.3 4.6 0.73 0.12 0.00 18.8 
2005 Combined 2.7 23.7 6.8 0.96 0.12 0.00 34.2 
         
(b) Percentages        
Year Stratum age 0 age 1 age 2 age 3 age 4 age 5 Total 
2003 Mainly hard 0.0 38.5 59.8 0.8 0.7 0.2 100 
2004 Mainly hard 0.0 68.8 18.5 9.6 3.1 0.0 100 
2005 Hard 6.5 72.6 18.2 2.4 0.3 0.0 100 
2005 Soft 11.0 60.2 24.3 3.9 0.6 0.0 100 
2005 Combined 7.7 69.2 19.9 2.8 0.4 0.0 100 

 
Table 4. Summary of mean catch rates of haddock (number caught per hour), by 

age class and FSP survey 
 

(a) Mean no. per hr          
Year Stratum age 0 age 1 age 2 age 3 age 4 age 5 age 6 age 7 Total 
2004 Mainly hard 0.00 1.1 12.8 0.0 3.0 25.9 0.3 0.00 43.1 
2005 Hard 1.4 6.0 6.1 9.6 2.5 1.8 20.6 0.0 48.1 
2005 Soft 2.3 18.5 11.9 19.6 4.8 3.9 41.9 0.0 102.9 
2005 Combined 1.8 12.3 9.0 14.6 3.6 2.8 31.3 0.0 75.5 
           
(b) Percentages          
Year Stratum age 0 age 1 age 2 age 3 age 4 age 5 age 6 age 7 Total 
2004 Mainly hard 0.0 2.6 29.6 0.0 7.0 60.1 0.7 0.0 100 
2005 Hard 2.9 12.5 12.8 20.0 5.2 3.7 42.8 0.0 100 
2005 Soft 2.2 18.0 11.6 19.1 4.6 3.8 40.8 0.0 100 
2005 Combined 2.4 16.3 11.9 19.4 4.8 3.8 41.4 0.0 100 

 
Table 5. Summary of mean catch rates of whiting (number caught per hour), by 

age class and FSP survey 
 

(a) Mean no. per hr          
Year Stratum age 0 age 1 age 2 age 3 age 4 age 5 age 6 age 7+ Total 
2004 Mainly hard 0.00 2.5 14.1 26.7 16.4 9.9 3.2 1.3 74 
2005 Hard 0.9 33.1 27.5 50.8 262.6 180.9 89.6 38.6 684 
2005 Soft 3.9 20.4 12.2 11.2 70.4 38.9 21.6 9.4 188 
2005 Combined 2.4 26.7 19.9 31.0 166.5 109.9 55.6 24.0 436 

           
(b) Percentages          
Year Stratum age 0 age 1 age 2 age 3 age 4 age 5 age 6 age 7+ Total 
2004 Mainly hard 0.0 3.3 19.0 36.1 22.2 13.3 4.3 1.7 100 
2005 Hard 0.1 4.8 4.0 7.4 38.4 26.5 13.1 5.6 100 
2005 Soft 2.1 10.8 6.5 6.0 37.4 20.7 11.5 5.0 100 
2005 Combined 0.5 6.1 4.6 7.1 38.2 25.2 12.7 5.5 100 
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Table 6. Summary of mean numbers caught per hour, for all size classes of cod, 
haddock and whiting during the 2003–2005 FSP surveys. 

 
 2003 2004 2005 

Ground 
type 

Mainly 
hard 

Mainly 
hard Hard Soft Combined

Cod 64 32 50 19 34 
Haddock 34 43 48 103 76 
Whiting 88 74 684 188 436 

 
 
Comparison with ICES results and NSCFP stock survey 
 
The population of cod in the survey area was primarily composed of 1- and 2-year 
olds, with some 3- and 4-year-olds (Figs 8 and 9).  Larger fish were scarce. A 
comparison with ICES forecasts has not been possible, because the assessment carried 
out in 2005 (ICES, 2006) was not accepted by the ICES Advisory Committee on 
Fisheries Management as a basis for making forecasts. 
 
The occurrence of 0-year-old cod in catches taken during the 2005 FSP survey but not 
in the 2003 and 2004 FSP surveys reflects reports from the NE coast fishing industry 
of an increase in abundance of small cod in 2005. The Quarter-4 groundfish surveys 
carried out by the Marine Laboratory in Aberdeen and by Cefas also show an increase 
in abundance of 0-group cod in 2005. A particularly large index for this year class 
was given by the Scottish groundfish survey, with highest catch rates along the east 
coast of Scotland and the NE coast of England (ICES, 2006).  
 
Although the whiting age compositions indicated that the NE coast fishery exploits a 
broad range of age classes, there is also currently no ICES forecast with which to 
make a comparison. Survey data provided to ICES indicate comparatively strong year 
classes of whiting produced from around 1998–2001 (ICES, 2006). This can explain 
the increasing fishery catch rates of whiting off the NE coast in recent years, and the 
high FSP catch rates of whiting of four to six years old in 2005 (Fig. 13). The research 
trawl survey data given by ICES show comparatively poor year classes of whiting 
formed since 2002. This may partly explain the reduced catch rates of whiting of 1–3 
years old in the 2005 FSP survey, although the selectivity characteristics of the 
Whitby Jet trawl with 80 mm codend will also reduce the catch rates of young whiting 
relative to older fish. 
 
For North Sea haddock, ICES has forecasted a continued abundance of fish of the 
1999 year class (ICES, 2006). This is reflected in the FSP results (Fig. 11A). Research 
survey data used by ICES also indicate a strong incoming 2005 year class The 
presence of numbers of 0-group haddock (fish <20 cm) in the 2005 FSP catches when 
none were caught in the 2003 and 2004 surveys may reflect the presence of a large 
year class. Haddock are, however, widely distributed over the northern North Sea, and 
the FSP survey area comprises only a small part of the range of the stock. 
 
The results of the time-series of annual North Sea Commission Fisheries Partnership 
Stock Surveys give fishers’ perceptions of relative trends in abundance of commercial 
fish species in different parts of the North Sea, including the NE coast area covered by 
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the FSP surveys. The trends by area are given in Figure 14 (reproduced from Marr, 
2005). The abundance of cod off the NE coast was perceived to be relatively constant 
over the years 2001–2004, followed by a reduction in 2005. Haddock abundance was 
perceived to have increased over the period 2001–2004, reflecting growth of the 1999 
year class, but to have declined in 2005. In contrast, fishers reported a continuous 
increase in whiting abundance since 2001, with very high abundance in 2005. This is 
in accord with information provided by the NE coast fishing industry throughout 
2005. The NSCFP stock survey trend for whiting off the NE coast is reflected in the 
very large increase in catch rates in the 2005 FSP survey compared with 2004, 
whereas the FSP surveys in 2003 and 2004 gave similar catch rates (Fig. 12). The 
trend of increasing whiting abundance appears to be a phenomenon of the NE coast 
area and the southern North Sea (Fig. 14). 
 
 
Linkages between species 
 
Catch rates of cod, haddock and whiting are very patchy, and can vary considerably 
over relatively small distances. Plots of the catch rate of one species against the catch 
rate of another therefore show no relationship at the scale of individual tows (Fig. 15). 
 
The distribution maps for cod and haddock (Figs. 2–4) clearly show that cod and 
haddock off the NE coast have different distribution patterns at a larger scale than the 
distance between tows. Vessels targeting haddock (or other species) on the soft 
ground stations offshore during autumn would have lower catch rates of cod than 
those fishing on the hard ground closer to the coast. This finding is in accord with the 
results of FSP Programme 4 in 2005 (North Sea lemon sole; Armstrong et al. 2005), 
where the bycatch of cod in twin-rig Scraper trawl hauls on the offshore flatfish 
fishery on soft ground off the NE coast had a very small bycatch of cod. 
 
In contrast with haddock, the larger-scale distribution of whiting has generally been 
similar to that of cod during the NE cod FSP surveys (Figs 2, 3 and 5). Any vessels 
targeting whiting on the inshore hard-ground stations would be likely to take a 
bycatch of cod unless they were specifically able to target whiting in very restricted 
localities, where cod were not present at that time. 
 
 
Discussion 
 
The NE cod FSP project provides an intensive survey of a distinct fishing ground that 
covers a relatively small part of the overall distribution of cod, whiting and haddock 
in the North Sea. However, the area is of considerable importance for cod fishermen 
working from ports on the NE coast of England, and who are affected by management 
decisions made in the context of the entire North Sea fishery. The NSCFP stock 
survey, and data from large-scale trawl surveys using research vessels, show regional 
differences in trends in fish abundance (ICES, 2006), particularly for whiting. This 
can lead to localized problems in managing mixed fisheries. Locally intensive trawl 
surveys, as carried out by the Fisheries Science Partnership using fishing gears typical 
of the fisheries, can provide valuable information on changes in abundance, 
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distribution and species mixing affecting distinct, but localized, sectors of the fishing 
industry. 
 
The NE cod FSP survey in 2005 was the first of a series of three such surveys to be 
carried out on Emulator following the selection of this vessel through competitive 
tender. It had tightly defined objectives and a work programme established through 
collaboration between Cefas and the vessel owner. The 2005–2007 charter of 
Emulator specifically addresses the establishment of time-series data on abundance, 
age composition and distribution of cod off the NE coast of England, as well as 
providing similar data on whiting and haddock. Similar FSP surveys of NE coast cod 
were carried out in 2003 and 2004 using the Whitby-Jet otter trawl (Armstrong et al. 
2005; Cotter et al. 2004). However, these projects had several competing objectives, 
including comparison of catches using different gears and demonstration of day-night 
differences in catch rate. The focus on the survey element in 2005 allowed greater 
coverage of the fishing grounds off the NE coast, and this proved very successful in 
providing the most comprehensive set of data obtained so far on distribution, 
abundance and population structure of cod, whiting and haddock throughout the 
survey area. 
 
The survey was designed to provide a good compromise between the scientific 
requirement to provide full coverage of the potential habitats for cod off the NE coast, 
and the industry’s desire to demonstrate catch rates and catch compositions on the 
main fishing grounds. This was achieved by a two-stage design comprising a broad 
geographic spread of tows (one per 10’ lat. × 10’ long. rectangle), and an additional 
set of tows in areas of hard ground identified by the vessel owner as being the main 
habitat for cod in this region of the North Sea. A similar two-stage design has been 
used in industry – science collaborative surveys in other parts of the world (e.g. 
Zwanenburg and Wilson, 2000).  
 
Some of the features of the cod, haddock and whiting populations given by ICES data 
for the North Sea as a whole are reflected in the FSP results for the NE coast. These 
include the increased abundance of 0-group cod in 2005, the continued dominance of 
haddock catches by fish of the 1999 year class, and the sharp increase in whiting 
abundance following good recruitment during 1998–2001. The increased abundance 
of whiting off the NE coast is a particularly strong signal, and it is clear that vessels 
targeting species such as cod will inevitably have been taking large bycatches of 
whiting, which may have led to quota uptake problems. Skipper Crowe particularly 
noted the widespread abundance of whiting, and that good catches of haddock were 
made in the NE sector of the survey area, where fishing had been poor for a number 
of years (Appendix 2).  
 
Although cod taken during the FSP surveys have been dominated by young fish of 1 – 
3 years old, the owner of the Emulator has advised that catches of cod over four years 
old are more likely to be taken more than 50 miles offshore. The major catches of big 
cod taken by Grimsby pair-teams in the 1970s – 1990s were taken well offshore. 
 
Continuation of the survey in 2006 and 2007, using a similar survey design as in 
2005, should continue to yield valuable information on the abundance and distribution 
of the fish populations supporting the NE coast trawl fishery, and how the fisheries 
are being affected by changes in year-class strength of the fish. 
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Fig.2. Distribution patterns of cod in three length ranges. Sizes of spots (surface 

area) are proportional to numbers caught per hour. Crosses indicate station 
positions. Same scale for all plots. 
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Fig.3. Distribution patterns of cod (all lengths) in the 2003, 2004 and 2005 NE cod 

FSP surveys. Sizes of spots (area) are proportional to numbers caught per 
hour. Crosses indicate station positions. Same scale for all plots. 
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Fig.4. Distribution patterns of haddock (all lengths) in the 2003, 2004 and 2005 NE 

cod FSP surveys. Sizes of spots (area) are proportional to numbers caught per 
hour. Crosses indicate station positions. Same scale for all plots. 
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Fig.5. Distribution patterns of whiting (all lengths) in the 2003, 2004 and 2005 NE 

cod FSP surveys. Sizes of spots (area) are proportional to numbers caught per 
hour. Crosses indicate station positions. Owing to the large numbers caught in 
2005, the scale for all three plots is reduced by a factor of 10 compared with 
plots for other species. 
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Fig.6. Distribution patterns of plaice (all lengths) in the 2003, 2004 and 2005 NE cod 

FSP surveys. Sizes of spots (area) are proportional to numbers caught per 
hour. Crosses indicate station positions. Same scale for all plots. 
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Fig.7. Distribution patterns of lemon sole (all lengths) in the 2003, 2004 and 2005 

NE cod FSP surveys. Sizes of spots (area) are proportional to numbers caught 
per hour. Crosses indicate station positions. Same scale for all plots. 
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COD length compositions: 2003 - 2005
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Fig. 8.  Upper panel: mean length frequencies of cod during the 2003, 2004 and 2005 

NE cod FSP surveys, in numbers caught per hour fished. The 2005 data are for 
hard-ground stations only. Lower panel: comparison of mean length 
frequencies of cod in the hard- and soft-ground survey strata (see Fig. 1). 
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B:    Cod age composition in 2005: hard vs soft 
ground
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Fig. 9. (A) Mean catch rates of cod during the 2003-2005 FSP surveys, by age class; 

(B) cod age compositions at hard- and soft-ground stations in 2005. 
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FSP NE HADDOCK length compositions: 2003 - 2005
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Fig. 10.  Upper panel: mean length frequencies of haddock during the 2003, 2004 and 

2005 NE cod FSP surveys, in numbers caught per hour fished. The 2005 data 
are for hard-ground stations only. Lower panel: comparison of mean length 
frequencies of haddock caught in the hard- and soft-ground survey strata (see 
Fig. 1). 
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Fig. 11.  (A) Mean catch rates of haddock during the 2004–2005 FSP surveys, by age 

class; (B) haddock age compositions at hard- and soft-ground stations in 2005. 
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WHITING length compositions: 2003-2005
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Fig. 12.   Upper panel: mean length frequencies of whiting during the 2003, 2004 and 

2005 NE cod FSP surveys, in numbers caught per hour fished. The 2005 data 
are for hard-ground stations only. Lower panel: comparison of mean length 
frequencies of whiting caught in the hard- and soft-ground survey strata (see 
Fig. 1). 
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B:   Whiting age compositions in 2005: hard vs 
soft ground. 
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Fig. 13.  (A) Mean catch rates of whiting during the 2004–2005 FSP surveys, by age 

class; (B) whiting age compositions at hard- and soft-ground stations in 2005. 
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Fig. 14. Results of the North Sea Commission Fisheries Partnership fisher’s 

survey up to 2005, showing fishers’ perceptions of relative trends in 
fish abundance, by area (from Marr, 2005 & ICES, 2006). 
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Fig. 15. Relationship between catch rates of cod, whiting and haddock, by tow 

during 2005. Note the logarithmic scales on axes (a few stations with 
zero catch rates of a species are not shown) 
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Appendix 1: Detailed operation plan 
 
Fisheries Science Partnership 2005/06   
 
 
N E Coast Cod): October 2005 
 

Detailed Operation Plan  (as agreed 16th September 2005) 
 
 
VESSEL 
 
FV Emulator (FR500) 
Skipper:  Sean Crowe 
 
OBSERVERS (proposed) 
 
Carl Whittaker  
Robert Bush 
 
OBJECTIVES 
 
1. To repeat the survey of NE coast cod carried out in 2003 and 2004 in order to 
provide information on distribution, relative abundance and size/age composition of 
cod; 
2. To obtain additional information on distribution, relative abundance and 
size/age composition of whiting and haddock off the NE coast. 
 
 
FISHING GEAR 
 
The fishing gear must be a Whitby Jet whitefish otter trawl of type, dimensions, 
construction, rigging and fishing characteristics as close as possible to gear used in 
previous FSP surveys of NE cod. (Gear details in tender document). Codend mesh 
size will be 80mm. 
 
AREA OF OPERATION and TOW POSITIONS 
 
Fishing operations will be carried out on fishing grounds between the latitudes 54o N 
and 55o 10’N to the West of 30’ E (See attached chart).  
 
The tows will be spread out over the area to provide information on catch-rate, 
size/age composition and species catch composition from as many different locations 
as possible within the area where the fishery takes place, and not necessarily at 
identical locations to tows made in the previous FSP trips. 
 
Annex 1 shows the survey area divided into 10-minute (longitude) x 10-minute 
(latitude) rectangles. To obtain as much information as possible from the core fishing 
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areas, whilst ensuring that there is enough information from surrounding areas to 
allow the distribution pattern to be adequately mapped, the survey will be designed as 
follows. Two areas are defined: 
 
a “core” area of rectangles covering harder seabed types, with potentially the highest 
catch rates of cod, where 2  tows per rectangle will be carried out, and 
 a surrounding area of softer seabed in which catch-rates of cod are expected to be 
lower than in the core area, and where 1 tow will be carried out per rectangle. 
 
The numbers of tows per rectangle are indicated in Annex 2. The tows in each 
rectangle should cover different parts of the rectangle.  
 
PERIOD OF SURVEY 
 
The first observer will board the vessel during the afternoon of Sunday 9 October and 
the vessel will commence the survey at a suitable location on Monday 10 October. 
The duration of the trip will be 22 continuous days with up to 2 days during this 
period in port to land fish and refuel. 
 
FISHING ACTIVITIES  
 
Tows will be carried out during daylight and darkness, and will be of two hours 
duration where possible. The trawling rate should allow sufficient time for the 
observers to be able to record and measure all catches. A break in trawling should also 
take place each day to allow the observer to take a sufficient rest period. It is expected 
that around 100 tows will be carried out over 20 days of fishing – i.e. an average of 
five per day. 
 
SORTING AND RECORDING THE CATCH 
 
It is important that the catches of cod, haddock, whiting and other commercial species 
are quantified as accurately as possible. The crew will be required to assist in sorting 
the catch as required by the observer and preparing any fish for sale. Standard CEFAS 
methods for sorting and measuring commercial fish catches at sea will be carried out. 
The entire catch should be available to the observer for sampling, and none discarded 
without being recorded. Generally the catch will be sorted into three general 
categories: 
 
Large and rare fish e.g. turbot, skates, which may be landed or discarded but which 
can all be counted and measured (i.e. raising factor of 1.0). 
 
The retained catch of other individuals of commercial species. The observer must be 
able to record the total number of boxes or baskets of retained fish of each species 
from each tow, and will carry out a length measure on either the whole catch (raising 
factor = 1.0) or a known sample of the catch (raising factor > 1.0).  
 
Discarded fish of commercial and non-commercial species, other than those in 
category (1). It is vitally important that the total quantity of discarded fish is known, 
and that the observer can obtain a representative, random sample to be sorted to 
species and length measures carried out. This is best achieved by basketing up all the 
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discarded fish, counting the baskets and taking a random sample of baskets for sorting 
and measuring. The raising factor is the total number of baskets of discarded fish 
divided by the number of baskets taken at random for sorting and measuring. 
 
The observer will collect samples of cod, haddock and whiting for age determination, 
and will remove both otoliths where possible and record the cruise reference, tow 
number, species, fish length, and sex and maturity. Target numbers of otoliths will be: 
 
Cod:       400 otoliths 
Haddock:  200 otoliths 
Whiting     200 otoliths 
 
These are to be spread out over the entire area. Collections should be made across the 
length range at each tow to avoid over-sampling of large or small fish in different 
areas. For cod sampling should aim for 5 otoliths per 1-cm length class, but no more 
than 3 otoliths per length class per station.  For haddock and whiting, 5 otoliths per 
length class per are to be collected, but no more than 3 otoliths per station.  
The observer will maintain an otolith tally. 
 
DATA TO BE RECORDED BY SKIPPER 
 
The observer will provide recording sheets on which the skipper will record the 
following details for each tow: 
 
Date 
Tow number 
Shooting and hauling times 
Shooting and hauling positions (latitude and longitude) 
Time and position at any significant change in tow direction 
Other relevant information e.g. tidal state, weather conditions, seabed type (hard or 
soft). 
 
The skipper should provide full details of the gear and rigging. At the end of the 
survey, the skipper should provide an electronic copy of the tow tracks from the 
plotter. 
 
DATA TO BE RECORDED BY OBSERVER 
 
The observer must ensure that all catch composition, length frequencies and raising 
factors are fully and correctly entered on the recording sheets, and that all bridge log 
sheets and biological sampling sheets are collated at the end of each sampling day. 
Any significant deviations from the survey plan should be reported to CEFAS by the 
observer. 
 
CRUISE REPORT 
 
The observers will maintain a diary of activities, including an electronic copy where 
possible, and a draft cruise report in standard CEFAS format will be prepared for 
submission to CEFAS immediately after the cruise. The cruise narrative should be 



 29

written at sea and read and agreed by the skipper (report will bear the sentence “seen 
in draft by skipper”). 
Signed: 
 
………(Fred Normandale).. (owner)             ………16 November 2005  (date) 
 
 
………(Mike Armstrong)…(CEFAS)            ………16 November 2005  (date) 
 
 
 
 
Annex 1:  Map of the area within which sampling will be required, together 
with number of tows per rectangle.  
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Appendix 2: Skipper’s report 
 
Report from the F.S.P. for cod and whiting in the area from Flamborough to the Tyne, 
October 2005  MV Emulator  Skipper, Sean Crowe 
 
 
We started our first tows at Flamborough Head. The first two tows were close to the 
shore in boxes 8I, normally a good area for cod but it’s still early in the year yet for 
this ground. Mid November to February is the best time.  
 
The first tow we caught a good haul of whiting with a few cod. The next haul was the 
same. This is not an area we would normally fish at this time of year. 
 
From here we worked to the east, not expecting to find much fish in boxes 8J 8K and 
8L. This is a good area for whiting and cod from January to March. There are lots of 
crab pots in these areas but we were able to work within these and get our tows in. 
 
Going north the areas are better for cod, haddock, whiting and flat fishing. Though 
expecting better results we were still pleasantly surprised by the results even towing 
only 2 hours. There seemed to be whiting all over these grounds. 
 
Working north again on the easternmost boxes even on soft ground the results were 
good for whiting, haddock and even cod. In boxes 4K, 3K and 2K there were good 
haddock signs. These areas have been poor for a number of years so we were pleased 
to see good signs on these grounds. 
 
In boxes 2H, 3H, 2G, 3G, 2F, 2E and 3E the results were poor apart from whiting. 
These areas have always been poor for fishing with heavy ground gear. Working 
closer to shore we saw better results for cod but not haddocks. Still lots of whiting to 
be found. 
 
Working north again to what is traditional prawn grounds where bobbins are not 
suited, the results were still quite good in daylight though poor in the dark as 
expected. 
 
On the south end of the prawn grounds in boxes 4C, 4D, 3C and 3D the results were 
good for quality fish and also goods signs of small, immature codlings and haddock 
which were kept for sampling. 
 
The inshore grounds from Whitby to Sunderland were just full of crab pots. It wasn’t 
possible to tow in box 4E even out to 10 miles. Defiant from Whitby had pots from 6 
miles out to 10.5 miles. There were also pots from the shore out to 4.5 miles north of 
Whitby. 
 
One area we were unsure of was box 7L. Having no tows or knowledge of this area 
we did no tows there. 2A is in the Northumbrian Sea Fish Zone out to six miles and as 
we’d no permit to fish this area though there were lots of crab and prawn pots. 
 
Areas 4B, 5C, 5D and 4E were not possible to fish due to pots though I thought there 
would have been good cod fishing on the inshore tows.  
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In area 4D we saw a good sample of different sizes of cod. This was the first tow 
we’d done where we hadn’t seen whiting. Maybe the lack of whiting on the ground is 
due to the amount of cod. 
 
The final few tows off Scarborough in boxes 6H and 7H we caught quite a lot of 
squid. There were still plenty of whiting and a small amount of cod. 
 
Overall I was pleased with the widespread of cod throughout the survey area. 
Haddock were more abundant on the offshore grounds, which was contrary to my 
expectations. Whiting seem to be everywhere. 
 
We retained samples of cod, haddock, whiting, plaice and lemon sole. 
 
The remaining tow log sheets are enclosed. 
 
The plot for the areas towed will be supplied when downloaded. 
 
Sean Crowe Skipper, MN Emulator FR 500.  2nd November 2005 
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Appendix. 3   Haul details and total numbers of fish caught per tow for selected species (data for other species are on the Cefas FSP 
database). 
 
  Shooting position Hauling position  Shot Hours Total numbers caught per tow 
tow Rect deg min deg min  deg min deg min  Date time towed COD HAD WHG PLE LEM 

1 37F0 54 9.6 0 5.8 W 54 5.9 0 0.5 W 10 Oct 11:30 2.00 15 1 7090 1 30 
2 37F0 54 5.8 0 1.1 W 54 9.4 0 5.1 W 10 Oct 16:45 2.00 23 0 9259 1 34 
3 37F0 54 8.9 0 1.6 E 54 6.1 0 7.5 E 11 Oct 03:00 2.00 20 1 296 1 21 
4 37F0 54 7.1 0 7.8 E 54 7.1 0 7.8 E 11 Oct 05:30 2.00 27 0 117 1 28 
5 37F0 54 4.9 0 10.9 E 54 4.9 0 18.8 E 11 Oct 08:05 2.00 30 5 179 4 14 
6 37F0 54 4.7 0 17.8 E 54 5.4 0 19.5 E 11 Oct 10:30 2.00 83 14 218 3 14 
7 37F0 54 5.6 0 20.8 E 54 6.1 0 23.3 E 11 Oct 13:00 2.00 17 17 250 45 21 
8 37F0 54 6.4 0 23.3 E 54 8.6 0 20.1 E 11 Oct 15:30 2.00 18 12 474 37 38 
9 37F0 54 11.0 0 14.3 E 54 17.1 0 16.2 E 11 Oct 19:45 2.00 26 11 150 13 16 

10 37F0 54 17.8 0 15.7 E 54 18.5 0 12.8 E 11 Oct 22:20 1.83 33 68 153 23 47 
11 37F0 54 16.0 0 2.9 E 54 15.1 0 0.6 E 12 Oct 01:30 2.00 214 18 1684 4 62 
12 37F0 54 14.7 0 2.7 E 54 16.3 0 0.4 E 12 Oct 07:20 2.00 684 35 3022 4 32 
13 37F0 54 16.1 0 0.7 W 54 16.6 0 5.0 W 12 Oct 17:00 2.00 10 0 283 4 33 
14 37F0 54 20.1 0 20.6 E 54 25.3 0 26.0 E 13 Oct 06:30 2.00 32 41 215 36 54 
15 37F0 54 26.4 0 25.8 E 54 28.9 0 21.0 E 13 Oct 09:24 2.02 15 60 215 28 47 
16 38F0 54 30.9 0 29.5 E 54 34.7 0 23.6 E 13 Oct 12:55 2.17 16 310 65 39 40 
17 38F0 54 42.1 0 20.1 E 54 48.3 0 22.9 E 13 Oct 16:35 2.17 3 117 268 22 21 
18 38F0 54 54.2 0 22.1 E 54 60.0 0 25.6 E 13 Oct 21:00 2.17 1 77 302 1 4 
19 39F0 55 0.6 0 25.1 E 55 6.2 0 20.1 E 13 Oct 23:35 2.17 2 38 281 1 3 
20 37F0 54 5.9 0 19.2 E 54 2.1 0 10.0 E 14 Oct 02:10 2.25 2 22 238 3 13 
21 39F0 55 2.2 0 9.5 E 55 3.0 0 6.3 E 14 Oct 04:55 2.25 4 172 116 31 24 
22 39F0 55 1.6 0 3.0 E 55 2.1 0 1.2 E 14 Oct 08:10 2.17 16 476 61 45 31 
23 39F0 55 0.4 0 1.1 W 55 5.5 0 7.0 W 14 Oct 11:17 2.13 13 185 135 21 34 
24 39F0 55 4.9 0 6.3 W 55 0.0 0 5.9 W 14 Oct 14:15 2.00 14 227 137 33 60 
25 38F0 54 54.5 0 8.1 E 54 53.9 0 10.0 E 14 Oct 17:25 2.00 90 450 351 10 41 
26 38F0 54 52.4 0 1.7 E 54 51.9 0 0.9 E 14 Oct 20:35 2.00 9 337 204 2 24 
27 37F0 54 27.7 0 10.1 E 54 28.0 0 11.7 E 16 Oct 09:26 2.07 64 213 504 46 96 
28 37F0 54 29.8 0 11.2 E 54 27.1 0 16.9 E 16 Oct 12:15 2.00 40 286 333 26 10 
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Appendix 3 continued 
 
  Shooting position Hauling position  Shot Hours Total numbers caught per tow 
tow Rect deg min deg min  deg min deg min  Date time towed COD HAD WHG PLE LEM 
29 38F0 54 34.3 0 17.0 E 54 36.4 0 13.3 E 16 Oct 16:20 1.42 Invalid tow    
30 38F0 54 40.3 0 16.9 E 54 46.1 0 7.8 E 16 Oct 21:00 2.00 37 157 263 57 13 
31 38F0 54 49.1 0 3.0 E 54 45.0 0 8.3 E 17 Oct 00:50 2.75 17 84 167 13 25 
32 38F0 54 54.8 0 19.3 E 54 57.5 0 5.8 E 17 Oct 08:10 2.50 Invalid tow    
33 37F0 54 25.6 0 0.3 E 54 27.8 0 2.0 E 20 Oct 09:35 2.00 78 54 137 33 21 
34 37F0 54 28.9 0 2.2 E 54 28.7 0 2.3 E 20 Oct 12:45 2.00 47 69 232 27 38 
35 38F0 54 30.3 0 7.3 E 54 34.0 0 1.4 E 20 Oct 15:40 2.00 22 38 119 14 50 
36 38F0 54 34.2 0 0.0 W 54 39.9 0 6.1 W 20 Oct 18:25 2.00 32 16 91 15 75 
37 38F0 54 42.3 0 6.1 W 54 49.6 0 6.3 W 20 Oct 21:40 2.00 6 226 190 10 21 
38 38F0 54 52.8 0 1.3 W 54 59.5 0 9.7 W 21 Oct 01:17 3.00 21 72 195 3 18 
39 38F0 54 59.0 0 9.4 W 54 59.0 0 7.8 W 21 Oct 04:40 3.00 5 90 182 4 33 
40 39F0 55 0.5 0 12.3 W 55 2.0 0 18.1 W 21 Oct 09:15 2.75 18 60 186 3 47 
41 39F0 55 6.4 0 25.0 W 55 1.6 0 28.4 W 21 Oct 12:50 2.00 25 109 131 38 37 
42 38F0 54 58.2 0 28.3 W 54 52.3 0 23.6 W 21 Oct 16:00 2.00 16 215 119 48 33 
43 38F0 54 52.7 0 19.4 W 54 51.3 0 19.7 W 21 Oct 19:00 2.00 11 85 256 4 9 
44 38F0 54 44.2 0 14.3 W 54 42.6 0 16.1 W 21 Oct 22:30 2.00 17 181 128 10 14 
45 38F0 54 30.3 0 8.7 W 54 30.5 0 8.6 W 22 Oct 05:35 1.98 48 11 97 26 90 
46 38F0 54 30.1 0 10.0 W 54 34.4 0 13.5 W 22 Oct 08:00 2.00 38 6 116 32 50 
47 38F0 54 34.8 0 13.4 W 54 38.7 0 19.0 W 22 Oct 10:30 2.00 16 2 232 15 28 
48 38F0 54 44.1 0 21.1 W 54 45.1 0 27.1 W 22 Oct 15:05 2.00 17 251 126 47 47 
49 38F0 54 50.5 0 30.1 W 54 52.8 0 38.2 W 22 Oct 19:00 2.42 12 22 82 19 11 
50 39F0 55 0.5 0 34.5 W 55 2.0 0 34.5 W 22 Oct 23:15 2.42 11 100 108 11 20 
51 39F0 55 5.3 0 49.5 W 54 59.6 0 45.8 W 23 Oct 03:25 2.00 8 36 82 13 11 
52 38F0 54 58.4 0 45.3 W 54 52.7 0 48.6 W 23 Oct 05:53 2.28 7 30 120 12 32 
53 38F0 54 45.4 0 49.1 W 54 43.5 0 40.0 W 23 Oct 09:40 2.00 33 23 376 21 30 
54 38F0 54 43.4 0 39.1 W 54 42.7 0 30.1 W 23 Oct 12:00 2.00 24 57 363 25 17 
55 37F0 54 16.9 0 21.2 W 54 17.5 0 21.3 W 25 Oct 07:40 2.00 17 2 993 74 15 
56 37F0 54 22.2 0 23.0 W 54 26.4 0 28.1 W 25 Oct 11:05 2.00 13 0 1598 7 13 
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Appendix 3 continued 
 
  Shooting position Hauling position  Shot Hours Total numbers caught per tow 
tow Rect deg min deg min  deg min deg min  Date time towed COD HAD WHG PLE LEM 
57 37F0 54 26.4 0 27.4 W 54 25.2 0 25.8 W 25 Oct 13:25 2.00 13 0 1252 7 20 
58 37F0 54 28.6 0 30.0 W 54 29.4 0 31.2 W 25 Oct 17:15 2.17 35 0 562 12 34 
59 38F0 54 30.2 0 32.2 W 54 30.3 0 32.6 W 25 Oct 20:10 2.00 69 0 153 18 36 
60 38F0 54 35.1 0 39.5 W 54 34.8 0 39.1 W 26 Oct 03:20 2.00 106 2 29 23 89 
61 38F0 54 36.6 0 40.6 W 54 39.8 0 50.9 W 26 Oct 06:20 2.00 86 7 123 55 131 
62 38F0 54 39.1 0 49.7 W 54 39.4 0 48.9 W 26 Oct 09:15 2.00 31 3 427 15 32 
63 38F0 54 40.0 0 52.0 W 54 43.5 0 59.8 W 26 Oct 12:12 2.00 22 3 644 20 17 
64 38F0 54 49.9 1 9.5 W 54 47.3 1 8.8 W 26 Oct 16:25 2.00 99 6 495 17 7 
65 39F0 55 7.1 0 54.7 W 55 6.1 0 58.0 W 27 Oct 06:00 2.17 16 48 341 10 27 
66 39F0 55 6.6 1 0.2 W 55 0.4 1 2.2 W 27 Oct 09:40 2.33 23 5 668 1 6 
67 39F0 55 1.2 1 10.4 W 55 7.9 1 11.4 W 27 Oct 14:20 2.00 20 9 369 22 7 
68 39F0 55 1.2 1 10.4 W 55 7.9 1 11.4 W 27 Oct 16:45 2.00 36 25 165 20 3 
69 39F0 55 7.9 1 11.4 W 55 1.2 1 10.6 W 27 Oct 19:10 2.25 14 5 60 10 1 
70 38F0 54 59.7 1 10.9 W 54 51.9 1 10.2 W 27 Oct 22:10 2.42 81 30 51 10 4 
71 38F0 54 51.4 1 9.1 W 54 52.2 1 0.9 W 28 Oct 01:00 2.00 41 5 86 4 4 
72 38F0 54 52.2 0 59.0 W 54 50.7 0 59.7 W 28 Oct 03:30 2.25 15 8 63 10 11 
73 38F0 54 49.8 1 9.2 W 54 44.4 1 6.1 W 28 Oct 08:20 2.00 38 2 356 9 4 
74 38F0 54 30.5 0 21.2 W 54 38.6 0 22.4 W 31 Oct 08:10 2.00 31 2 237 13 58 
75 38F0 54 39.0 0 23.8 W 54 38.7 0 26.0 W 31 Oct 10:40 2.00 27 16 772 56 52 
76 38F0 54 40.2 0 30.7 W 54 42.9 0 38.8 W 31 Oct 14:00 2.00 23 18 780 48 19 
77 38F0 54 40.5 0 51.0 W 54 39.6 0 50.6 W 31 Oct 17:20 2.00 46 1 31 36 16 
78 37F0 54 29.7 0 6.7 W 54 23.0 0 3.9 W 31 Oct 23:40 2.00 56 2 65 20 57 
79 37F0 54 23.7 0 4.3 W 54 20.9 0 9.8 W 1 Nov 02:55 2.08 57 0 92 6 37 
80 37F0 54 21.0 0 10.2 W 54 24.4 0 18.8 W 1 Nov 05:25 2.00 75 8 246 9 64 
81 37F0 54 24.7 0 19.4 W 54 20.6 0 20.1 W 1 Nov 08:00 2.25 36 0 57 9 28 
82 37F0 54 20.0 0 19.6 W 54 18.8 0 18.0 W 1 Nov 10:40 2.00 20 0 999 10 19 
83 37F0 54 19.0 0 17.4 W 54 19.6 0 17.7 W 1 Nov 13:15 2.00 24 1 514 16 5 

                    
 
 


